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Abstract. Although there are many discussions of the legal implications of BIM, none of the studies
provides a comprehensive review of the legal issues associated with BIM; nor do they evaluate the
solutions currently available to address the issues. This paper aims to provide a critical review of
the legal issues arising from using BIM and of their associated solutions. A systematic review was
conducted of fifty-five (55) journal articles and conference papers published from 2007 to 2017 to
identify the legal issues. The identified legal issues were then analysed in relation to the solutions
provided by the construction industry. The results of the study revealed that (1) an alternative
project delivery approach that does not modify the original orientation of the design-bid-build pro-
curement structure is required to deliver BIM effectively. (2) The potential change in the standard
of care for project participants due to additional roles required in delivering BIM needs further
investigation. (3) The roles for auditing a BIM delivery system must be included in the contracts to
ensure the quality and compliance of BIM deliverables. The study not only reviews the legal issues
associated with BIM, but more importantly, it also offers significant insights for future research.
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Introduction

Building information modelling (BIM) has become prominent as a significant element of
operations in many construction projects (Ku & Taiebat, 2011). It has proven one of the most
effective computing tools for establishing and managing digital information over a project life
cycle. However, BIM will not deliver significant improvement in existing procurement prac-
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tices unless the issues surrounding its legal frameworks have been defined clearly and have
been made more usable for procurement and contract management (Olatunji, 2014). The
legal issues commonly discussed include incompatibility of procurement systems with BIM
(Sebastian, 2011), liability of project participants arising due to design error, non-compliant
design, translation error or data misuse, model ownership and intellectual property rights
(IPR) (Arensman & Ozbek, 2012) and unclear rights and responsibilities of project partici-
pants (Simonian & Korman, 2010). To date, none of the conducted studies have compiled
existing studies or comprehensively reviewed the legal issues discussed.

Thus, although the characteristics of BIM continue to evolve, many efforts have been
made such as the development of standard contract protocols to address the legal concerns
and the promotion of relational contracting approaches such as Integrated Project Delivery
(IPD) to improve collaboration among project participants involved in BIM-enabled projects
(Jones, 2014). However, none of the studies appraises how far these efforts have developed in
addressing the legal issues. This gap in the current literature accelerates the need for a crit-
ical review on the legal issues associated with BIM to identify current developments in the
construction industry to address the associated legal issues and discuss how current efforts
could be improved.

This paper aims to critically review the legal issues arising from using BIM and their
associated solutions. Through systematic reviews, fifty-five (55) journal articles and confer-
ence papers published from 2007 to 2017 were selected to identify the legal issues associated
with BIM. Thereafter, each issue was critically reviewed using the existing documents such
as journal articles, books and BIM contract protocols to discuss the current approaches to
addressing the issues. Based on the results of the review, we then discussed future areas for
research in the discussions and conclusions section.

1. Review methodology

To identify the legal issues arising from using BIM, a systematic review was conducted. This
method was selected because it synthesises the research evidence by systematically adher-
ing to guidelines for conducting the review (Grant & Booth, 2009). The steps of systematic
reviews were modified from Moher, Liberati, Tetzlaff, Altman, and Prisma Group (2009).

First, one of the authors identified the relevant papers via the Scopus database and Google
Scholar. The keywords used to search the relevant academic publications were “legal issues
BIM”, “BIM legal”, “BIM law” and “BIM contract”.

Second, the downloaded papers were screened and checked for quality and eligibility to
determine whether they discussed legal issues arising from using BIM. If the papers only
briefly mentioned BIM’s legal issues and did not elaborate details or types of legal issues,
the papers were excluded. Thus, fifty-five (55) journal articles and conference papers that
discussed the legal issues were selected for this study. Among the 55 papers, 27 papers were
identified as journal articles. Figure 1 shows that the number of papers that discussed the
legal issues from 2007 to 2017 increased unevenly, with the highest number (11) recorded
in 2013.
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Figure 1. Papers published by year

Third, to prepare for the synthesis study, the legal issues discussed in the article were
categorised according to the four common classifications as mentioned in the introduction,
namely, (1) incompatibility of procurement systems with BIM, (2) liabilities arising from
BIM use, (3) model ownership and IPR and (4) unclear rights and responsibilities. If the
themes discussed in the articles were similar and formed the logic behind the theme, they
were grouped into a similar theme within the four categories. However, if the legal issues
discussed by the papers did not fit into the above four categories, a new main category of
legal issues was created.

Additionally, the authors realised that legal issues and their solutions can vary across
localities. For instance, the legal positions in the United States and the United Kingdom on
the application of the economic loss doctrine are different. Hence, we decided to address the
issues based on the two pioneer countries, namely, the legal application in the United States
and in the United Kingdom. The similarities and the differences of the legal positions in these
two countries also form parts of the central focus of the discussions.

There is no standard or guideline for a critical review of solutions because the aim of a
critical review is to identify the most important items in the study and it requires not only
the description but to include a certain level of analysis and innovation of concepts (Grant &
Booth, 2009). Hence, the authors searched the relevant literature to assess the current solu-
tions. The common standard contract protocols from pioneer countries such as the AIA
document E203TM-2013 (2013) and ConsensusDocs 301 (2008) from the United States and
the CIC BIM Protocol (CIC, 2013a) and CIOB contract for use with complex projects (CCP,
2013) from the United Kingdom, published journal articles and relevant books were used in
the discussions of the solutions.

After the reviewing process and the analysis were recorded, the content was then audited
and validated by the other two authors, who were knowledgeable in BIM-based contract
administration, to ensure the credibility of the systematic review. Finally, the findings were
abstracted based on the aim identified in the Introduction, and the Discussions and Conclu-
sions discussed the existing gaps and highlighted future research.
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Table 1 shows the results of findings obtained from fifty-five (55) academic publications. The
legal issues were classified into four categories, namely, (1) incompatibility of procurement
systems with BIM, (2) liabilities, (3) model ownership and IPR and (4) unclear rights and
responsibilities.

Table 1. Legal issues identified from the papers

No. Legal Issues References E o. of
apers
Incompatibility (Alreshidi, Mourshed, & Rezgui, 2017); (Ashcraft, 2008);
of procurement (Chew & Riley, 2013); (Eadie et al., 2013); (Gu & London,
systems with BIM | 2010); (Greenwood, Lewis, & Lockley, 2010); (Ku & Pollalis,
21 2009); (Kuiper & Holzer, 2013); (Liu, Van Nederveen, & 16
: Hertogh, 2017); (McAdam, 2010); (Olatunji, 2011); (Olatunji,
2014); (Palos, Kiviniemi, & Kuusisto, 2013); (Pandey;,
Shahbodaghlou, & Burger, 2016); (Sebastian, 2010); (Sebastian,
2011)
Design-bid-build (Sebastian, 2011); (Pandey et al., 2016)
procurement )
impedes effective
adoption of BIM
More preparation | (Sebastian, 2011)
time to formulate 1
the collaboration
process is required
2.L.1 | Project (Sebastian, 2011)
participants’
responsibilities to 1
work closely with
end users remained
limited
Lack of early (Elhag & Al-Sharifi, 2014); (Palos et al., 2013); (Sebastian,
involvement of 2011) 3
contractors
Lack of contract (Abdirad, 2015); (Ahn, Kwak, & Suk, 2015); (Alreshidi,
forms to clearly Mourshed, & Rezgui, 2017); (Ashcraft, 2008); (Bataw, 2013);
mandate the (Bosch-Sijtsema, Isaksson, Lennartsson, & Linderoth, 2017);
BIM practices (Chao-Duivis, 2011); (Chong, Fan, Sutrisna, Hsieh, & Tsali,
and address legal 2017); (Enegbuma, Ologbo, Aliagha, & Ali, 2014); (Greenwood
concerns et al., 2010); (Hamdi & Leite, 2013); (Hsieh, Yeh, & Hsu,
212 2012); (Holzer, 2007); (Hossain, Munns, & Rahman, 2013); )8
o (Hsu, Hsieh, & Chen, 2015); (Kuiper & Holzer, 2013); (Kurul,
Abanda, Tah, & Cheung, 2013); (Lowe & Muncey, 2009);
(Manderson, Jefferies, & Brwer, 2015); (McAdam, 2010);
(Mehran, 2016); (Ngo, 2012); (Olatunji, 2014); (Redmond,
Hore, & West, 2010); (Sankaran et al., 2016); (Sebastian, 2010);
(Sun, Jiang, Skibniewski, Man, & Shen, 2017); (Wang, Duan, &
Lei, 2011)




2102

S.-L. Fan et al. A critical review of legal issues and solutions associated with building information modelling

Continue of Table 1

No. Legal Issues References II:I o. of
apers
The use of (Ashcraft, 2008); (Ku & Pollalis, 2009); (Pandey et al., 2016)
“co-contract
document”,
“inferential
document”, 3
“geometry
statements”, and
“reference only”
in the contract
documents
Conflicts in (Ghaffarianhoseini et al., 2017)
2.1.2 | terms between
protocols and
principal contract 1
if the standalone
amendment
contract is used
Inaccurate, (Hamdi & Leite, 2013)
insufficient and
inappropriate level 1
of BIM details
when delivering
models to owners
Total 56
Liabilities (Ashcraft, 2008); (Chao-Duivis, 2011); (Joyce & Houghton,
2014); (Hossain et al., 2013); (Hsu et al., 2015); (Ku & Pollalis,
2009); (Kuiper & Holzer, 2013); (Laishram, 2013); (Lowe &
22 Muncey, 2009); (Mehran, 2016); (Sebastian, 2010); (Sebastian, 15
2011); (Smith, 2014); (Wang et al., 2011)
Liability exposures | (Abdirad, 2015); (Alreshidi et al., 2017); (Ashcraft, 2008);
to design errors, (Azhar, Nadeem, Mok, & Leung, 2008); (Bataw, 2013); (Chao-
non-compliant Duivis, 2011); (Greenwood et al., 2010); (Ghaffarianhoseini
design, transition | et al., 2017); (Hamdi & Leite, 2013); (Hsieh et al., 2012);
errors, loss of data | (Hsu et al,, 2015); (Kuiper & Holzer, 2013); (Ku & Pollalis,
2.2.1 | or data misuse 2009); (Laishram, 2013); (Lowe & Muncey, 2009); (McAdam, 23
2010); (Olatunji, 2011); (Olatunji, 2014); (Pandey et al., 2016);
(Sebastian, 2010); (Smith, 2014); (Walasek & Barszez, 2017);
(Wang et al., 2011)
Standard of care (Arensman & Ozbek, 2012); (Ashcraft, 2008); (Hsieh et al.,
2012); (Hsu et al., 2015); (Liu et al., 2017); (Lowe & Muncey,
222 2009); (McAdam, 2010); (Pandey et al., 2016); (Simonian & 9
Korman, 2010)
Total 47
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Continue of Table 1

No. Legal Issues References E o. of
apers
Model Ownership | (Abdirad, 2015); (Ahn et al., 2015); (Alreshidi et al., 2017);
and IPR (Al-Shammari, 2014); (Arensman & Ozbek, 2012); (Ashcraft,
2008); (Azhar et al., 2008); (Bataw, 2013); (Chao-Duivis, 2011);
(Davies et al., 2017); (Eadie, Odeyinka, Browne, McKeown,
Yohanis, 2014); (Elhag & Al-Sahrifi, 2014); (Enegbuma &
Ali, 2011); (Fan, 2014); (Greenwood et al., 2010);
(Ghaffarianhoseini et al., 2017); (Hossain et al., 2013); (Hsieh
2.3 et al,, 2012); (Hsu et al,, 2015); (Joyce & Houghton, 2014); 39
(Ku & Pollalis, 2009); (Kuiper & Holzer, 2013); (Kurul et al.,
2013); (Laishram, 2013); (Lowe & Muncey, 2009); (Mahamadu
et al., 2013); (Manderson et al., 2015); (McAdam, 2010);
(Mehran, 2016); (Ngo, 2012); (Olatunji, 2011); (Olatunji,
2014); (Pandey et al,, 2016); (Sebastian, 2010); (Simonian &
Korman, 2010); (Smith, 2014); (Sun et al., 2017); (Walasek &
Barszez, 2017)
Infringement of (Elhag & Al-Sharifi, 2014); (Fan, 2014); (Lowe & Muncey,

2.3.1 | Another’s IPR 2009); (Pandey et al., 2016); (Rogers, Chong, & Preece, 2015) 5
How can business | (Chong et al., 2017); (Fan, 2014); (Pandey et al., 2016)

2.3.2 | knowledge be 3
protected?

Protection for (Fan, 2014); (Pandey et al., 2016)

2.3.3 | a creation that 2
requires hard work
Security and Access | (Abdirad, 2015); (Alreshidi et al., 2017); (Azhar et al., 2008);

Control (Bataw, 2013); (Chong et al., 2017); (Eadie et. al,, 2013); (Eadie
et al., 2014); (Ghaffarianhoseini et al., 2017); (Gu & London,
234 2010); (Hossain et al., 2013); (Joyce & Houghton, 2014); 19
- (Lowe & Muncey, 2009); (Mahamadu, Mahdjoubi, & Booth,
2013); (Manderson et al., 2015); (Ngo, 2012); (Olatunji, 2011);
(Pandey et al.,, 2016); (Sun et al., 2017); (Yaakob, Wan, &
Radzuan, 2016)
Total 68
Unclear Rights and | (Alreshidi et al., 2017); (Chong et al., 2017); (Ghaffarianhoseini
2.4 | Responsibilities et al,, 2017); (Hamdi & Leite, 2013) 4
Design delegation | (Ashcraft, 2008); (Enegbuma & Ali, 2011); (Pandey et al.,

2.4.1 2016); (Sebastian, 2010); (Simonian & Korman, 2010) 5
Roles involving (Hamdi & Leite, 2013); (Kurul et al., 2013); (Ku & Pollalis,
coordinating, 2009); (Liu et al., 2017); (Lowe & Muncey, 2009); (Pandey et

2.4.2 | maintaining and al., 2016); (Sebastian, 2010); (Sebastian, 2011) 8
controlling the
model

2.4.3 | Auditing models (Hamdi & Leite, 2013) 1
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End of Table 1

No. of

No. Legal Issues References
Papers

Additional costs (Arensman & Ozbek, 2012); (Ashcraft, 2008); (Chao-Duivis,
arising from BIM | 2011); (Elhag & Al-Sharifi, 2014); (Holzer, 2007); (Hamdi &
implementation Leite, 2013); (Hossain et al., 2013); (Kurul et al., 2013);

2.4.4 (Manderson et al., 2015); (Mehran, 2016); (McAdam, 2010); 16
(Ngo, 2012); (Olatunji, 2011); (Olatunji, 2014); (Sebastian,
2010); (Walasek & Barszez, 2017)

Rights of owners to | (Chao-Duivis, 2011)
change the design

2.4.5 1

Privity of contract | (Abdirad, 2015); (Al-Shammari, 2014); (Arensman & Ozbek,
and rights to rely | 2012); (Ashcraft, 2008); (Azhar et al., 2008); (Greenwood et al.,
on the accuracy of |2010); (Hsieh et al., 2012); (Joyce & Houghton, 2014); (Ku &

246 the models Pollalis, 2009); (Laishram, 2013); (Lowe & Muncey, 2009); 15
(Manderson et al., 2015); (McAdam, 2010); (Olatunji, 2011);
(Simonian & Korman, 2010)
Avoidance of (Arensman & Ozbek, 2012); (Ku & Pollalis, 2009); (Laishram,
responsibility 2013); (Lowe & Muncey, 2009)
247 under means and 4
" | methods
Spearin Doctrine (Ashcraft, 2008); (Lowe & Muncey, 2009); (Pandey et al.,
2016); (Simonian & Korman, 2010); (Wang et al., 2011)
2.4.8 5
Total 59

2.1. Incompatibility of procurement systems with BIM

How a facility is designed, built and maintained has evolved due to the attributes of BIM
(Elmualim & Gilder, 2013). BIM practices are said to collide with the design-bid-build pro-
fessional responsibility principles (Ashcraft, 2008) because in this procurement system, the
design responsibilities are assigned to a single entity such as the architect, structural engineer,
or MEP engineer, whereas the contractor is in charge of construction. In a collaborative
design, the model is no longer directed or supervised by any single entity. Responsibilities
could be shared among the model contributors, which raises a critical question: can BIM
still deliver its technical benefits without modifying the existing legal framework (Olatunji,
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2011)? Two main common legal issues arise when the design-bid-build method is used. First,
the nature of the design-bid-build method is viewed as impeding the effective adoption of
BIM (Sebastian, 2011). Second, there is a lack of contract forms that clearly mandate BIM
practices and address legal concerns (Abdirad, 2015; Ashcraft, 2008; Bataw, 2013).

2.1.1. Design-bid-build procurement impedes effective adoption of BIM

There are two distinct viewpoints of the adoption of the design-bid-build method of de-
livering BIM. Ku and Pollalis (2009) study revealed that the line of responsibilities of proj-
ect stakeholders (for example, each discipline creates its own derivative model) can still be
maintained well in the design-bid-build procurement system (Ku & Pollalis, 2009). However,
another empirical study has shown that there a few limitations remain when adopting this
method to deliver the full potential of BIM (Sebastian, 2011). Three main implications arise
from these limitations:

More preparation time to formulate the collaboration process is required

To engage design-bid-build interdisciplinary teams for implementing BIM effectively,
more preparation time was required to define common project goals, outline the collabora-
tion process and formulate a semi-formal contract that specified the roles of project partic-
ipants. Thus, even an architecture firm has an in-house structural engineering department
to collaborate using the same software application selected to undertake the design. There is
no guarantee that other project disciplines such as the MEP consultants and the contractors
would be capable of using their own BIM tool to link directly with the BIM software used
by the architecture and structural designer (Sebastian, 2011).

Project participants’ responsibilities to work closely with end users remained limited

Even when the means of collaboration were defined at the beginning of the project, lim-
ited contractual responsibilities in the design-bid-build setting did not proactively engage
project participants such as designers and contractors to work closely with the end user to
address project lifecycle requirements (Sebastian, 2011).

Lack of early involvement of contractors

The design-bid-build system hinders early contractors’ involvement. In the hospital pro-
jects that deployed the design-bid-build procurement method, the contractor’s ICT system
was only known after the tender stage. Particular attention was then given by the contractor
to developing the object libraries (Sebastian, 2011).

2.1.2. Lack of contract forms to clearly mandate
the BIM practices and address legal concerns

Traditional legal frameworks such as the design-bid-build method are used to accommodate
fragmented conventions rather than to share contemporary contractual risks (Olatunji, 2011).
Hence, there is a surge of alternative legal frameworks and contract documents to address
the legal concerns and to define the roles of project participants.

» <.

The use of ‘co-contract document”, “inferential document”, ‘geometry statements”, and “refer-
ence only” in the contract documents
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In an effort to incorporate BIM in contract documents, a question was also posted by
the industry concerning whether the contracting parties can choose not to incorporate BIM
into their contract documents. Typically, project participants can choose to use the model as
a co-contract document (which governs the relationships between the parties), or they can
use the model as an inferential document (which provides visualisation of the design intent
inferable from the contract documents) and/or as an accommodation document (Pandey et
al,, 2016), such as the geometry statement or “reference only” documents. In the absence of a
BIM contract protocol, project participants used BIM by only attaching geometry statement
rules to describe the geometry requirements (Ashcraft, 2008). However, deployment of the
geometry statement rules in a contract raises a critical issue. The geometry statement rules
are not able to convey certain geometric complexities effectively. The best approach is to
represent them in the digital model. When the complex geometry in a 3D model is main-
tained individually without residing in a central data repository, there is a high potential
that a geometric discrepancy could occur (Ku & Pollalis, 2009). Another approach is for the
designer’s CAD file to be used in support of the fabricator’s proprietary CAD formats; this
service is treated as “reference only” or “information purposes only”. The designer’s model
remains the contract model. With this approach, the designer could warrant the accuracy of
his model, but this approach of using the translated file exposes the fabricator to a significant
liability (Ku & Pollalis, 2009) that could affect the overall project collaboration. A recent
survey performed by Pandey et al. (2016) indicated that one of the legal issues encountered
was that majority of the designers were confused concerning the component parts of BIM
that constitute a record of the contract. Hence, it is evident that potentially adverse conse-
quences exist in project coordination if BIM is not included or is only “somewhat included”
as part of a contract.

Conflicts in terms between protocols and principal contract if the standalone amendment con-
tract is used

Some terms and conditions stated in the BIM protocol may conflict with the provisions
in the main contract. For example, a more comprehensive of intellectual property licensing
procedure is required in the BIM protocol as compared with that provided in the main con-
struction contract (Ghaffarianhoseini et al., 2017). In case of disputes, the court may rule
that the standard building contract which has an explicit term stated that priority shall be
given to the terms in the main contract shall prevail over the Employer’s Requirement (refer
to legal case Fenice Investments Inc. (2009) EWHC 3272 (TCC)).

Inaccurate, insufficient and inappropriate level of BIM details when delivering models to owners

A significant benefit of using BIM is that the owner can use it for operating and main-
taining the facilities. However, in reality, although the delivered models were contractually
required by the owners, the owners still could not use the model due to (1) inappropriate
detail for facility management needs, which was either more detailed than that provided by
the contractor’s model or incorporated insufficient details (particularly space and outside
buildings) for owners to make strategic decisions; and/or (2) inaccuracy of the model deliv-
ered by the contractors because the contractors do not perceive the benefits of updating the
model, although they are contractually required to do so (Hamdi & Leite, 2013).
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2.2. Liabilities

In a BIM collaboration platform, project participants are typically required to share their
design information through a common file format so that other project participants can
integrate the data with their own data to create a federated BIM model. Liability arises when
there is a requirement for information exchange among project participants. If the BIM
information is transferable to be used by other parties, the designers are at a greater risk of
exposure to professional liability (Haynes, 2009). Additionally, other project participants such
as contractors are exposed to liability for file translation errors, loss of data or data misuse.

2.2.1. Liability exposure to design errors, non-compliant design,
transition errors, loss of data or data misuse

It is necessary to determine whether liability or negligence becomes prominent in the con-
tracts with respect to a duty to the employer, builder, designer or a third party (Kuiper & Hol-
zer, 2013). The most significant concern in this area is the liability of the designers’ exposure
for design error and non-compliant design. If the BIM-related software causes an error which
results in economic loss to a designer, the designer’s recovery is only restricted to the amount
paid to the vendor for the software purchase (Pandey et al., 2016). This limitation does not
cover the designer liability. Designers are exposed to greater risks due to design errors which
caused by software imperfections can result in defects of the model or other deliverable items.
Additionally, BIM has common functions to pre-load the data; these functions comply with
local building regulations (McAdam, 2010). However, a liability issue can arise when the
pre-loaded data are non-compliant. Other project participants including contractors and
downstream contractors will also be exposed to greater liability in model sharing due to for
example file transaction errors, loss of data or data misuse.

2.2.2. Standard of care

Liability for design is conventionally determined based on the “Standard of Care” for each
discipline. “Standard of Care” is a law of tort which borrowed by contract law to identify the
reciprocal responsibilities of contracting parties. The adoption of BIM gives rise to design
issues such as what is the degree of collaboration can a designer have in a BIM working plat-
form and still satisfy his professional standards? To what extent can he rely on other project
participants’ contributions and in the meantime satisfy this standard (Pandey et al., 2016)?
Design and construction professionals are legally bound to a standard of care that requires
them to perform with professional skill and care. PAS 1192-2 (2013) states that rendition of
the native-format model file is used specially for spatial coordination processes. It is used
to avoid clashes between models of building elements prepared by multidisciplinary teams.
Presumably, if performing clash detection has become a standard BIM use by the designers
in the BIM working platform, expectations of the reasonable skill and care of the designers
in checking deviations will be higher than with previous practices. To illustrate further, in
another example given by Hsieh et al. (2012), the standard of care can arise in the circum-
stance of BIM software imperfections. If the contract requires the project team members to
review the output of the BIM software and discover any inconsistency or error produced by
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the software, the members would have a higher standard of care based on the rationale that
the team members are capable of exercising their care in addressing the adverse ramifica-
tions caused by software imperfections. The use of BIM in the working platform of multi-
disciplinary teams can potentially change the standard of care of the project participants,
which requires further investigation and future research.

2.3. Model ownership and IPR

Compared with other legal issues, the issues of model ownership and IPR were heavily dis-
cussed by a majority of the authors. The project participants’ output must be shared with
others through a common file format, giving rise to the issue of who should own the model
and how should the IPR of the designers be protected. In an absence of contract language,
the party who creates the model owns it (Larson & Golden, 2007). It is also argued that the
owners of the construction projects should own the native model and all of the exported
data at the handover stage (Mordue, Swaddle, & Philp, 2015). In a BIM platform, the issue
of ownership also arises when each model contributor can potentially have ownership con-
cerns with respect to their repurposing model and data (Arensman & Ozbek, 2012). Bataw
(2013) was of the view that the model should be legally retained by the client if the parties
classify the BIM model as a product. Chao-Duivis (2011) asserted that the IPR is similar to
a traditional collaboration. The model results from a joining of pieces of work from different
parties, although the design appears to be unified. Therefore, the IPR of each element should
be owned by its creator. The position of this legal issue is difficult to determine because there
is no case law to establish a precedent (Eadie et al., 2014).

This issue is also noticeable in the empirical studies (Ku & Pollalis, 2009). A portion of the
architect’s model belonged to the structural engineer’s steel model. The model was shared to
the contractor and other downstream subcontractors without including the fabricator and the
subcontractors’ derivative models. At the same time, the architect remained the owner of the
principal geometry, and the detailed fabrication contributions in the model were controlled
by the contractor. The model ownership and IPR issues become complicated because there
are recurrent sharing of the models among project participants. This complication includes
the issue of who shall be responsible for the defects of design and fabrication. Who ultimate-
ly owns the models that are part of the integrated work? In the illustrated case, should the
model when in the midst of design, of fabrication, and of the final model stage belong to
the structural engineer? Architect? Sheet-metal fabricator? Steelwork contractor? Or to the
owner who paid for the work? These legal issues are very important from the perspectives
of the authors of academic publications. In fact, protecting the BIM contributor’s IPR is
protecting their business interest against any competitor from using the contributor’s ideas
for their own profit without the contributor’s consent. Another issue exists that pertains to
intellectual property rights, which are commonly irrevocable or to licenses that can be sus-
pended for non-payment. Hence, there is a high demand from the industry to define these
issues in contracts if BIM is used. There are five legal implications identified that pertain to
model ownership and IPR issues.
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2.3.1. Infringement of another party’s IPR

The individual or organisation can generate profit by suing in instances of patent infringe-
ment when copyright is acquired (Lee et al., 2013). In the BIM working platform, the design-
ers must share their design model with other project participants. Moreover, other project
participants must use and access the model for the various purposes of the project. Hence,
there is a potential for a party to claim infringement against other project participants based
on the use of his copyright models (Fan, 2014).

2.3.2. How can business knowledge be protected?

In addition, in a BIM working platform, it is difficult to protect business knowledge. Design-
ers are worried that the general contractors will use and modify their design model and sell
it to the clients (Pandey et al., 2016). A BIM design model can consist of confidential trade
information such as how a model of a manufacturing plant is planned to build and process.
Hence, the question of how to protect business knowledge arises (Fan, 2014).

2.3.3. Protection for a creation that requires hard work

Another legal issue arises that is seldom discussed but is raised by Fan (2014) is, how does
one protect his BIM element creations that require hard work? Most copyright acts indicate
that only a unique expression can be protected. Despite the nature of BIM characteristics, an
author could encounter an issue when registering a pattern and claiming copyright on BIM
elements because he put a great deal of hard work into it.

2.3.4. Security and access control

The security issue is a hindrance to technology advancement. As the BIM becomes promi-
nent and is stored in a central data repository that is shared with relevant project participants,
the risk that data might be exposed to third parties or hackers or affected by viruses will
increase. How well can the information be protected if the data are widely disseminated in a
collaborative team (Ashcraft, 2008)?

2.4. Unclear rights and responsibilities

In a common data environment, the deployment of BIM to support multi-disciplinary infor-
mation transfer has created new dimensions of the rights and responsibilities of project stake-
holders in the construction industry (Kurul et al., 2013). Particularly in the design-bid-build
procurement context, it is difficult to ensure that the designers will always be responsible for
the creation and amendment of the digital model data (Simonian & Korman, 2010). New
roles such as a model manager are discovered and emerge. The model manager has the rights
to coordinate the model elements and send and receive model data (Liu et al., 2017), but
this point also raises the legal issue of how responsibilities are allocated among the designers,
model managers, project managers and other relevant project participants.
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2.4.1. Design delegation

BIM is evolving, and it is a challenge for contract documents to keep pace with the new
development of BIM. Nonetheless, the contract should address a few basic questions in con-
nection with design delegation. For example, in the design-bid-build procurement system,
does the architect remain the leading designer in the collaboration platform? Who shall be
responsible for design quality? Who shall ensure that all deviations are resolved and that
the model is reliable? How are the responsibilities and input-output workflows of project
participants determined if they are involved simultaneously in the process (Sebastian, 2010)?
For BIM uses such as automatically detecting changes in the other disciplines and responses
to the owned design software, none of the designers checked the information before it is
incorporated into the model. In such a case, should the standards committees who create
the BIM protocols be “the designer”? What are the responsibilities of another designer? The
coordination function of the contracts is to outline the roles and responsibilities of the parties
involved in BIM projects to enable them to coordinate the relationship formally. Appropriate
limitations of liability and waivers should be considered when developing contract docu-
ments (Ashcraft, 2008).

2.4.2. Roles involving coordinating and maintaining the model

One of the design delegation issues that are commonly discussed is the role of a model
manager. There is no doubt that a model manager will be useful to support greater coordi-
nation for developing an integrated model (Gu, Singh, London, Brankovic, & Taylor, 2008).
However, lack of clarity in the responsibilities of a model manager might impede the full ad-
vantage of this role (Liu et al., 2017). The implications were observed in two hospital projects
studied by Sebastian (2011). An independent model manager had been appointed in one of
the hospitals, whereas the other hospital appointed the architect to commit the role of the
model manager. The model manager in the former hospital was responsible for consolidat-
ing and coordinating all models for clear information exchange. However, this task was not
common for the architect in the latter hospital. To perform the tasks of the model manager,
ICT knowledge is required to handle the information. This requirement undoubtedly raised
an issue concerning the division of roles among the designer, project manager and model
manager. It also has implications for designers such as architects who must cope with the
BIM ICT system so that they are capable of maintaining their creativity and conducting the
design processes.

2.4.3. Auditing models

Auditing models is a significant issue. Although BIM simulation software is capable to audit
the database fields, there is still a lack of building-code-review compliance analysis. Conse-
quently, no design is executed until construction permits are issued and have met all require-
ments (Hamdi & Leite, 2013). Additionally, standard protocols stipulate the responsibility
of the model contributor to ensure model integrity (ConsensusDocs 301, 2008; CCP, 2013).
However, it is not necessary that a party such as a Contractor comply with the requirements
of model deliverables when the project is completed, because there is no provision in the
contracts mentioning the consequences and the liabilities of non-compliance. Nor do the
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contracts define the penalty for non-compliance of the model. Hence, the roles of auditing
models to ensure compliance with not only building codes but also employer requirements
become significant.

2.4.4. Additional costs arising from BIM implementation

A certain level of investment is required to implement BIM. The costs include those of pur-
chasing the software and hardware associated with BIM, management and operation costs,
the cost of appointing a model manager and any other associated costs. A legal question that
arises is, who shall be responsible for the extra cost? If the project owner requires the team
members to use BIM, shall he bear the cost of appointing the model manager? Additionally,
whether the project participants are compensated for the additional cost of BIM remains
undetermined (Arensman & Ozbek, 2012).

2.4.5. Rights of owners to change the design

Another important legal issue is, what rights does the employer receive when the model is
delivered to him? A client has the right to realise the design using BIM. However, a more
critical question is, does he have the right to alter the design that used BIM? If he has that
right, does it mean that he has an exclusive right to alter the BIM design before and during
construction (Chao-Duivis, 2011)?

2.4.6. Privity of contract and rights to rely on

In risk allocation, one of the main legal concerns is “privity of contract” The issue of “privity
of contract” applies to both the United States and the United Kingdom. The “privity of con-
tract” rules indicate that rights or obligations on anyone can only be granted or imposed on
the parties who are involved in the contract (Hsieh et al., 2012). The project team members’
ability to access the shared model gives rise to the right to rely on the contributions of other
members. Therefore, is privity an issue? In the presence of this principle, downstream project
participants such as the contractor or subcontractor in the traditional procurement who used
to rely on the designers’ model might not have the right to file an action against the designer
for economic loss resulted from negligent errors because there is no contract bond between
the contractors or subcontractors and the designers (Ashcraft, 2008). Moreover, whether
the employer can rely on the accuracy of the models provided by the project participants is
another issue. In the BIM platform, the owners must rely on not only the designer’s model
but also the information model for other uses such as the model used for quantity take-off
and facility management.

2.4.7. Avoidance of responsibility under means and methods

In the United States, one of the core principles governs the design-bid-build contracts is
that when a contractor is paid to build in accordance with plans and specifications provided
by the employer, the contractor is in charge of his means and methods unless the plans and
specifications stated a particular means or method. In the empirical studies examined by Ku
and Pollalis (2009), a fabricator of metal cladding was appointed to provide design advice
during the design and construction phases. A proprietary prefabrication of a cladding system
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was included to define the building skin geometry, whereas the architect was responsible for
creating a design model. Hence, there is a greater risk exposed to the employer pertaining
to damages if there is a design defect in the cladding system, but the fabricator was found to
have no liability for the defect because he controls the means and methods of the cladding
system based on the geometry statement supplied by the designer.

2.4.8. Spearin doctrine

In the United States, the Spearin doctrine protects a contractor against a client’s assertion of
faulty and noncompliant work (Simonian & Korman, 2010). The Spearin doctrine ruled that
it is adequate for a client’s intended purpose if he impliedly warrants the information to the
contractor. In case of a defect, Spearin shifts the responsibility to the employer’s design team
(Foster, 2008). The contractor is not liable if he constructs in accordance with the employer’s
BIM model. However, note that this principle does not apply if the contractor contributed
relevant information in designing a facility. The Spearin doctrine is contrasted with the legal
position in the United Kingdom, in which the common law is more willing to assign the risk
to the contractor (McAdam, 2010).

3. Associated solutions

Table 2 shows the solutions associated with the legal issues identified from the standard
protocols, guidelines, journals and other relevant references.

Table 2. Associated solutions to legal issues

practices and address legal
concerns

No. Legal Issues Associated Solutions References
Incompatibility of
3.1 procurement systems with
BIM
Lack of contract forms to Amendments to existing | (AIA E203TM-2013, 2013);
311 clearly mandate the BIM contracts (ConsensusDocs 301, 2008);

(CIC, 2013a); (CCP, 2013);
(Udom, 2013); (Sebastian, 2011)

Design-bid-build
procurement impedes

Adoption of relational
project delivery systems

(ACIE 2014); (AIA Doc. C191,
2009); (ConsensusDOCS 300,

transition errors, loss of
data or data misuse/
Standard of care

3.12 effective adoption of BIM 2007); (Lahdenper, 2012);
(PPC 2000, 2000)

Design-bid-build Early contractor (Palos et al., 2013)

3.1.3 | procurement impedes involvement
effective adoption of BIM

3.2 Liabilities

Liability exposures to Principles of economic (Ashcraft, 2008); (Simonian &
design errors, non- loss doctrine and Korman, 2010); (McAdam,

321 compliant design, common law 2010)
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Continue of Table 2
No. Legal Issues Associated Solutions References
Liability exposures to Addressed by contracts (ConsensusDocs 301, 2008);
design errors, non- (CIC, 2013a); (CCP, 2013);
3.2.2 | compliant design, (Udom, 2013)
transition errors, loss of
data or data misuse
Liability exposures to Professional Indemnity | (Ashcraft, 2008); (Bataw, 2013);
design errors, non- Insurance (ConsensusDocs 301, 2008);
3.2.3 | compliant design, (CIC, 2013b); (CCP, 2013);
transition errors, loss of (Eadie et al., 2014)
data or data misuse
3.3 | Model Ownership and IPR
Model ownership and IPR | Addressed by contracts (AIA E203TM-2013, 2013);
3.3.1 (CIC, 2013a); (ConsensusDocs
301, 2008); (CCP, 2013)
Infringement of Another’s Addressed by contracts (ATA E203TM-2013, 2013);
33.2 |[IPR (CIC, 2013a); (ConsensusDocs
301, 2008); (CCP, 2013)
Protection of Business Addressed by contracts (ATA E203TM-2013, 2013);
3.3.3 | Knowledge (CIC, 2013a); (ConsensusDocs
301, 2008)
Protection for a creation Set up a coding system (Fan, 2014)
that requires hard work of parameters or
334 . .
information structure of
all BIM elements
Security and Access Addressed by contracts | (AIA E203TM-2013, 2013);
3.3.5 | Control (CIC, 2013a); (ConsensusDocs
301, 2008); (CCP, 2013)
3.4 Unclear Rights and
’ Responsibilities
Design Delegations Addressed by contracts | (CIC, 2013a); (ConsensusDocs
34.1 and standard guidelines | 301, 2008); (CCP, 2013);
(PAS1192-2, 2013)
342 Roles of Coordinating and | Addressed by contracts | (CIC, 2013a); (ConsensusDocs
o Maintaining Model 301, 2008); (CCP, 2013)
343 Auditing models Addressed by contracts (CIC, 2013a); (CCP, 2013);
& (Hamdi & Leite, 2013)
Additional costs arising (a) Addendum to (Olatunji, 2011)
from BIM implementation professional scales of | (Arensman & Ozbek, 2012)
fees is required. (CCP, 2013); (CIC, 2013a);
(b) Additional payment | (ConsensusDocs 301, 2008)
to designers is not
required if using
344 BIM makes the
design process more
efficient.

(c) Employer should
responsible to
appoint the model
manager
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Continue of Table 2

No.

Legal Issues

Associated Solutions

References

3.4.5

Rights of owners to change

the design

The owner may or may
not grant the license

to change the design
which is subject to the
agreement.

(Chao-Duivis, 2011)

3.4.6

Privity of contract and
rights to rely on the
accuracy of the models

Privity of contract

(a) Inthe US.
Restatement of Torts
(Second) Section
552 allows non-
contractual parties
claim damages
against the other
party who is aware
that the party rely on
the accuracy of its
model.

(b) Also addressed
explicitly by
contracts.

(¢) Inthe UK, the
existence of tortious
liability for pure
economic loss
depends on the
precise factual
nature of the
relationship between
the parties instead of
its designation.

Rights to rely on the

accuracy of model

(a) Parties have rights to
rely on the accuracy
of the model which
are stated in the
contracts.

(b) Contractor may rely
on the information
provided by the
Owner which
depends on the
status identified
in the Special
Conditions.

(Ashcraft, 2008)
(ConsensusDocs 301, 2008)
(McAdam, 2010)

(ATA E203TM-2013, 2013);
(ConsensusDocs 301, 2008);
(CCP, 2013)

3.4.7

Avoidance of responsibility

under means and methods

Only applicable in the
US. Deploy contracts
to prevent any liability
for construction
means, methods,
techniques, sequences,
or procedures.

(Ku & Pollalis, 2009)
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End of Table 2
No. Legal Issues Associated Solutions References
Spearin Doctrine Only applicable in the (ConsensusDocs 301, 2008);
US. Addressed explicitly | (Lowe & Muncey, 2009)

by the Addendum

that it is not intended
to restructuring
contractual relationship.
Hence, the traditional
responsibilities and risk
allocation of the parties
still remain.

3.4.8

3.1. Incompatibility of procurement systems with BIM

In addressing the legal issues discussed above, three alternative approaches were adopted by
the construction industry: (1) amendments to existing contracts, (2) adoption of relational
project delivery systems and (3) early contractor involvement.

3.1.1. Amendments to existing contracts

Amendment to the existing contracts without altering the original orientation of the design-
bid-build framework is perhaps the most plausible solution in the eyes of most of the project
stakeholders because they can still deliver the BIM at the same time, maintaining their con-
ventional lines of responsibilities with a minimum adjustment of their current roles. Howev-
er, the question to resolve beforehand is whether project stakeholders should develop a prin-
cipal contract directly by including the BIM related provisions such as the approach adopted
by CIOB contract for complex projects (CCP, 2013), or should they develop a standalone
amendment contract such as ConsensusDocs 301 (2008), CIC BIM Protocol (CIC, 2013a)
or AIA Document E203TM-2013 (2013). If a standalone amendment contract is required,
a statement that mentions the priority of the BIM protocol over other contract documents
should be included to prevent an unwanted dispute as mentioned previously. Additionally,
elements such as provisions of waivers, indemnities, and liability for contribution should be
included in the contract to make it appropriate as a stand-alone amendment (Udom, 2013).

Moreover, it is suggested that the owner and his consultants should define the require-
ments of the type of BIM software used in the tender documents to avoid requiring addi-
tional effort by contractors and fabricators to translate the files at a later stage of the project.
Additionally, the owner should set out detailed requirements for model deliverables for his
use during the facility operation, emphasise the importance of the deliverables and appoint
consultants or a third party to verify the models to overcome cultural pitfalls, for example,
contractors not following the model deliverable requirements. Prior to BIM implementation,
the agreements which project participants must achieve at minimum include the desired
modelling approach, the degree of detail of models, and any supporting tools that are re-
quired to resolve the complexity of the project and achieve the project objectives by the
project participants (Sebastian, 2011). AIA E203TM-2013 (2013) specified that the services
of providing a post-construction model shall only be required if a table that defines the
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types of post-construction model uses, the responsibility of project participants to create or
adapt the model to acquire the uses and the location of detail description of requirements
and services are created. Construction Operations Building Information Exchange (COBie)
published by the UK National Building Specification (NBS) is a non-proprietary data format
for the publication of a subset of building information models (BIM) focused on delivering
asset data distinct from geometric information. It can also be treated as guidelines for project
stakeholders involved in delivering the final model.

Although various standard contract protocols have been developed to facilitate BIM im-
plementation, project participants should be aware that the process of collaboration in a
construction project cannot be standardised and neither can BIM because every project has
its own characteristics governed by factors such as local building law, project stakeholders’
behaviours, and any other external and environmental factors. The standard contract proto-
cols must be tailored carefully to suit the needs of each project.

3.1.2. Adoption of relational project delivery systems

Aligned with the BIM implementation in construction projects, the Australian Construc-
tion Industry Forum (ACIE 2014) promotes a project delivery strategy called Project Team
Integration (PTT). PTI is a process to facilitate collaboration, promote cooperative behaviour,
utilise the insights of all team members, and minimise waste and optimise project outputs
through all phases of projects which includes facilities management. PTT principles can be
applied to various contractual arrangements. Project partnering is another project delivery
system that was created due to the frustration felt towards the moral hazards inherent in tra-
ditional contracts (Lahdenperd, 2012). The standard form of contract developed for project
partnering PPC 2000 (2000) creates a central hub that for all project participants to contract
on the similar terms. The contract aligns project management methods and process based on
trust and cooperation. Apart from PTT and project partnering, IPD is one of the procurement
systems that is heavily promoted in the USA to integrate the project participants. A standard
form of contracts was developed for Integrated Project Delivery (IPD), such as the Standard
Multi-Party Integrated Project Delivery (IPD) Agreement (ConsensusDOCS 300, 2007) and
the Multi-Party Agreement for Integrated Project Delivery published by the American In-
stitute of Architects (AIA) Doc. C191 (2009). Compared with project partnering, IPD has a
more formal decision process, shared liability, a waiver of consequential damages, and gain
and pain sharing, which might be optional to limit loss. Both types of relational project
delivery systems have common features such as promoting a cooperative culture that leads
to good faith and mutual respect, better communication and commitment to improvement
(Lahdenpers, 2012).

3.1.3. Early contractor involvement

Early contractor involvement is heavily promoted by PTI. This practice supports the design-
bid-build contractor involved in the design stage in resolving constructability issues. An
absence of this practice could lead to an unwarranted dispute. A lawsuit was filed over con-
struction of a life science building (Palos et al., 2013), in which the building services contrac-
tor suffered damages due to the designer who used BIM to fit the building services system
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into a ceiling plenum did not notify the contractor that a specific sequence was required for
the building services system to fit. Consequently, the contractor brought an action against the
employer, the employer then sued the designer, and the designer’s insurance carrier joined
the engineering firm that designed the building services system. Apparently, if the contractor
was involved in the design of the building services with BIM, the dispute could have been
avoided.

3.2. Liabilities

Three approaches were used to address the issues of liability, namely, (1) the application of
economic loss doctrine and common law, (2) the use of governing contracts and (3) liabilities
covered by Professional Indemnity Insurance.

3.2.1. Principles of economic loss doctrine and common law

In addressing the issue of liabilities, application of the economic loss doctrine is different in
the United States and in the United Kingdom. In the United States, if a party would like to sue
for pure economic loss, he must have a contract with the defendant (Simonian & Korman,
2010). Additionally, purely economic losses cannot be recovered through a cause of action in
negligence. The economic loss doctrine is specifically addressed in a restatement provision,
and parties with the intention to rely jointly on BIM information are usually in an unfavour-
able position to apply such damage (Ashcraft, 2008). In contrast, in the United Kingdom, the
existence of tortious liability for pure economic loss relies on the parties’ factual relationship;
such liability is not merely based on their “contractor” designation (McAdam, 2010). Thus,
the legal liability is based on the extent of participation of team members, although there is
no direct contractual relationship.

Addressing the issue of standard of care in both countries is based on the contributions
of each party to the use of a model in the BIM contracts. The issues pertaining to standard
of care are usually determined by the common law or governing contract (Lowe & Muncey,
2009).

3.2.2. Addressed explicitly by contracts

Liability related to model corruption was addressed by most of the protocols. Consensus-
Docs 301 (2008) Clause 5.1 states that “each party shall be responsible for any contribution
it makes to a model or that arises from that party’s access to that model.” Clause 5.8 further
grants an extension of time to the party to rectify the error due to the defect in the software
and expressly mentions that the grant is only limited to the party who could not avoid any
delay or loss by the exercise of reasonable care. Similar to the position of ConsensusDocs
301 (2008), CCP (2013) Clause 10.8 states, “[T]he Contractor shall ensure that there is no
potential or actual clash, conflict, discrepancy, omission, error... where it designs a part of the
Works ...” Clause 11.3.4 also specifies, “[T]he Contractor who designs the whole of the works
shall select and remain responsible for the suitability and integrity of the selected software... or
another information extract from any model.”

The provision of CIC (2013a) appears to be in conflict with the legal positions of the
protocols discussed. CIC (2013a) Clause 5.1 states that the project team members shall not be
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liable for any data corruption except failure to comply with the protocol. Clause 5.2 further
specifies, “[T]he Project Team Member shall have no liability to the Employer in connection
with any corruption or any unintended amendment, modification or alteration of the electronic
data ... save where such corruption, amendment, modification or alteration is a result of the
Project Team Member’s failure to comply with this Protocol.” Although the protocol requires
the Project Team Members to adhere to the Information Requirements and Model Pro-
duction and Delivery Table (MPDT), the Project Team Members accept no liability for the
accuracy of the model. This provision is close to the previous practice of liability avoidance,
in which the designer’s model was marked for “information purposes only”. This provision
would lead to inefficiency as in the past if the project participants feel the necessity to verify
the model integrity in the Common Data Environment (Udom, 2013).

3.2.3. Professional Indemnity Insurance

The liabilities encountered by the designers can be insured against. Professional Indemnity
Insurance is necessary for the designers in construction projects (Eadie et al., 2014; Bataw,
2013) and for the contractors (Ashcraft, 2008). ConsensusDocs 301 (2008) Clause 5.7 takes
a proactive approach by demanding each party to obtain and maintain a minimum value of
insurance coverage to cover the party’s contributions, incorporate this requirement in the
contracts with project participants involved and submit the certificate of insurance to dem-
onstrate the compliance with the requirements. Although there is no explicit requirement
in CIC (2013a) to request project participants to procure Professional Indemnity Insurance,
CIC (2013b) still provides a best practice guide to indicate what project participants might
be required to do so that their professional indemnity insurance arrangements are in order.

3.3. Model ownership and IPR
3.3.1. Model ownership and IPR

To address the model ownership and IPR issues, most of the protocols specified that the
ownership of the model shall be vested in its original contributor. CIC (2013a) Clause 6.2
states that “any rights (including but not limited to any copyright) subsisting in the Material and
any proprietary work contained in the Material shall, as the case may be, vest or remain vested
in the Project Team Member.” If the employer wants to own all Project IPR, then the pro-
tocol must be amended in the project participants’ agreements. ConsensusDocs 301 (2008)
Clause 6.4 specifies that the contract between the employer and the designer shall govern
whether the client is entitled to use the full design model. The similar approach applied by
AJA E203TM-2013 (2013) Article 2.1 states that the party who transmit the digital data is
the copyright owner of the digital data.

To resolve the issue that each model contributor can potentially have concerns with re-
spect to ownership of their repurposed model and data, ConsensusDocs 301 (2008) Clause
6.6 specifies that other project participants who contribute to a model are not the co-authors
of the model unless otherwise stated. ATA E203TM-2013 (2013) Article 2.3 also states clearly
that the party who transmit the digital data does not transfer any ownership right to generate
the digital data. CCP (2013) Clause 10.2.2 applies a similar approach by stating that if the
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contractor proposes the change to the design, the contractor shall retain the copyright and
all other intellectual rights to his design unless the contractor waives his rights in the design.
Clause 11.3 also states that the copyright of the model of the contractor who designs the
whole works shall remain vested in the contractor. However, the solution to the issue of own-
ership of a model contributor who repurposes the model and data provided by CIC (2013a)
remains unclear. Although clause 6.2 emphasises that the copyrights or any rights subsisting
in the model shall remain vested in the project team members, it does not state clearly wheth-
er the party who repurposed the model and data has any right to these elements.

3.3.2. Infringement of Another’s IPR

To prevent the claim of infringement of another’s IPR, most protocols require project partici-
pants to grant a license to other project participants to use and access the model. CIC (2013a)
Clause 16.3 requires project team members to grant a license to the employer and other team
members to transmit, copy and use the material, whereas ConsensusDocs 301 (2008) Clause
6.2 specifies that the party of contribution shall grant a license to the project participants
to use, reproduce and display or distribute for the project only. AIA E203TM-2013 (2013)
Article 2.1 stipulates that “the transmission of digital data constitutes a warranty by the Party
transmitting digital data to the Party receiving digital data... in accordance with the Authorized
Uses of Digital Data established pursuant to the terms of the Exhibit” CCP (2013). Clause
11.1.2 states that if the model is owned by the employer, the employer shall grant a license
to use the model to the Contractor. In addition, clauses 6 and 7 emphasise that no liability
shall arise from using a model that is licensed.

3.3.3. Protection of business knowledge

Various approaches have been adopted by the standard protocols to prevent the model from
being reused by non-proprietary owners. ConsensusDocs 301 (2008) Clause 6.6 stipulates
that if the project participants wish to use the model for marketing or educational purpose,
this use should be clarified in the contract; otherwise, the license is limited to keeping an
archival copy. AIA E203TM-2013 (2013) Article 2.2 also provides protections to the model
owner by requiring the party who receives the data not reveal it to any person. Article 2.3
further limits the rights of the receiving party to use, modify, or further transmit the file for
designing, constructing, using, maintaining, altering or adding to the project consistent with
the Exhibit. Moreover, CIC (2013a) Clause 6.5 specifies that the licence granted by the party
shall not include the right to change the Material without the written consent of the owner
of the data provided that amendment is permitted under the Agreement.

3.3.4. Protection for a creation that requires hard work

To protect the hard work of the designers, an information structure coding system of all ele-
ments in BIM should be set up by the company involved in the BIM-enabled project. This
system is similar to the concept of the BIM Object Element Matrix (OEM). The non-geomet-
ric information can express especially in the coding system despite the geometric expression
of a BIM element remains universal. The company can declare its copyright ownership and
resolve the issues of protecting elements whose creation requires hard work (Fan, 2014).
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3.3.5. Security and access control

Prior to BIM implementation, careful consideration should be given to whether the integ-
rity of the electronic data is guaranteed. It is necessary to have a certain level of insurance
protection against financial losses due to breaches of data security (Manderson et al., 2015).
Moreover, most of the protocols take a proactive approach to ensuring data security and
access control. For instance, ConsensusDocs 301 (2008) Clause 3.2.7 requires the Informa-
tion Manager to run information system scans routinely to maintain model security. AIA
E203TM-2013 (2013) Article 4.8.2.8 requires that project participants responsible for manag-
ing the model shall facilitate the development and revision of mode management protocols
by including model security requirements. CIC (2013a) Appendix 2 requires that security
requirements and access rights procedures shall apply to the project procedures. CCP (2013)
Clause 11.1.4 stipulates that the model shall be maintained in accordance with the BIM pro-
tocol under the direction of the Data Security Manager.

3.4. Unclear rights and responsibilities

3.4.1. Design delegation

ConsensusDocs 301 (2008) Clause 1.1 stipulates, “[T]he addendum does not effectuate or
require a restructuring of contractual relationships or shifting of risks between or among the
project participants other than as specifically required per the addendum and the attachments.”
Apparently, this clause proposed that the use of BIM does not necessitate parties to assume
any roles other than their conventional roles. In other words, the architect remains the lead-
ing designer in the collaboration platform and remains responsible for the design quality.

In terms of who shall ensure that all deviations are resolved, if the model is checked au-
tomatically via a clash detection software, none of the project participants would check the
information before it was incorporated into the model. As discussed previously, CIC (2013a)
has a different position on other protocols; it mentions that no liability shall arise from issues
with model integrity. Other protocols such as ConsensusDocs 301 (2008) and CCP (2013)
require project team members to be responsible for maintaining the integrity of the model.
The PAS 1192-2 (2013) information management protocol can be treated as a guideline for
parties included in the contracts, defining the responsibilities and input-output workflows
of project participants.

3.4.2. Roles of coordinating and maintaining model

CIC (2013a) Guidance 4 suggests that the information manager function is likely to be per-
formed by either the Design or Project Lead, who could be the consultant or contractor to
different stages of the project. This approach is similar to ConsensusDocs 301 (2008); the role
of information manager shall likely be performed by the Architect, Engineer or Construction
Manager. Both protocols also define the list of roles of the information manager, who shall
be responsible for coordinating, updating and maintaining the information model. Both
protocols also require the information manager to manage and maintain the model integrity
and security in the Common Data Environment or Data Transfer Protocol. However, there
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is a slight difference in the roles assigned in the CCP (2013). CCP (2013) requires that the
design coordination manager shall not only coordinate, update and maintain the information
model but also be responsible for part of the role in risk management. The responsibilities
of managing and maintaining model integrity and security shall rest with the Data Security
Manager. Both the Design Coordination Manager and the Data Security Manager shall be ap-
pointed by the Employer; if neither is appointed, the responsibilities shall be assigned to the
Contract Administrator. If the Contractor designs everything, the responsibility to appoint
the design coordination manager and data security manager shall rest with the contractor.

Although the responsibility to update, review and maintain the consistency of the pro-
tocol shall rest with the information manager per 3.7 of CIC (2013a) and the design coor-
dination manager in Clause 10.13.2 of CCP (2013), ConsensusDocs 301 Clause 4.1 specifies
that these responsibilities should rest with all project participants. Apart from appointing the
information manager, CIC (2013a) Clause 3.1.1. requires the employer to create and arrange
the protocol, which includes the employer information requirement and Model Production
Delivery Table (MPDT) (CIC, 2013a). However, ConsensusDocs 301 (2008) Clause 4.1 re-
quires all project participants to be responsible for creating and arranging the protocol. For
CCP (2013), if the contractor contributes to design the whole works, he is responsible for
obtaining the employer’s confirmation of acceptance of each level of development. He shall
also review the elements that link with the model, notify the Contract Administrator of the
person in charge of design coordination, create and range the protocol, and archive the as-
built model (CCP, 2013).

3.4.3. Auditing models

Auditing here means to audit the quality performance of the model to ensure model com-
pliance with building codes. For instance, CIC (2013) in the MDPT requires contractors to
conduct regulation compliance analysis during the project definition and handover stages.
Additionally, apart from complying with building codes, the model shall be audited to en-
sure that it complies with the timeline or model deliverables required by the employer. CCP
(2013) Clause 35.2.1 provides a feasible example by stating that the project time manager
shall submit the contractors’ design execution plan to the auditor for quality assurance. A
management or audit system of all inputs into the BIM model that allocates the responsibili-
ties of the various design consultants, constructors and/or clients is advisable and will assist
when addressing liability issues should they arise (Hamdi & Leite, 2013).

3.4.4. Additional costs arising from BIM implementation

Olatunji (2011) contended that an addendum to the professional scales of fees is required and
that standard remuneration must be defined for BIM projects. However, there is an opinion
that the service of the designer is typically billed at the hourly rate; if BIM eventually makes
the design process more efficient, the billable hours will decrease (Arensman & Ozbek, 2012).
Note that one of the main functions of the contract is to safeguard the parties’ transaction
cost. Transaction cost arises from an economic exchange (Li, Arditi, & Wang, 2013). An
example of the transaction cost is the cost arising from using the BIM, as mentioned previ-
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ously. When a transaction such as the use of BIM becomes more complex and uncertain,
parties to the contracts are more likely to enforce a stronger mechanism to safeguard their
investments (Parmigiani & Rivera-Santos, 2011). Hence, it is unsurprising that one of the
important legal concerns raised by the authors is who shall pay for the cost of appointing
the model manager and any other associated cost. CCP (2013) states that the Design Coor-
dination Manager and Data Security Manager shall be appointed by the Employer. Both CIC
(2013a) and ConsensusDocs 301 (2008) also state that the employer and its representative
shall appoint the Information Manager. This point implies that the employer shall be respon-
sible for paying the cost of appointing these roles. Concerning who pays the additional cost
arising from using BIM, such as the costs of purchasing the BIM software and implementing
the BIM, the protocols generally only mention who shall be responsible for appointing the
model manager; the payment is required to be paid by the Employer if he would like to use
the model of the contributor. Other additional costs shall be paid by the project participants
who use BIM in the projects.

3.4.5. Rights of owners to change the design

Based on the existing contract practices, it is apparent that clients have the right to change
the design. However, if this right is compared with the rights between a website’s builder and
the employer for whose organisation the website was built, it is possible that the employer has
the right to change anything. It is also possible to limit the rights, in which case the owner
might only be licensed ‘limited use of the website’ A proper contract strategy is required to
address such issues (Chao-Duivis, 2011).

3.4.6. Privity of contract and rights to rely on the accuracy of the models

In addressing the issue of “privity of contract’, the legal solutions provide by the United
States and the United Kingdom are different. However, using the collaborative model in
both countries reduces the possibility that the defence of using “privity of contract” will be
successful. In the United States, the Restatement of Torts (Second) Section 552 defines the
requirements for a misrepresentation claim. Therefore, in the context of the design-bid-build,
contractors and subcontractors relying on a model from a designer are likely to be able to file
an action against the designer for damages caused by negligent errors of the designer as the
designer is aware that other parties are relying on the model’s accuracy (Ashcraft, 2008). In
addition, ConsensusDocs 301 (2008) clarifies its position on the issue of “privity of contract’.
Clause 1.2 states, “[T]he addendum is not intended to create privity of contract among any
project participants beyond that which otherwise exists at law or in the terms of the governing
contract.” The addendum is not intended to create privity of contract between the designer
and the contractor. As discussed previously in the UK legal position of economic loss doc-
trine, the existence of tortious liability for pure economic loss depends upon the precise
factual nature of the relationship between the parties rather than its designation. The key is-
sue that must be addressed in the BIM working platform is the extent to which participation
can give rise to legal liability, even when no contractual relationship might exist (McAdam,
2010). Hence, the best practice is to define in the contracts expressly and clearly the models,
levels of model detail and accuracy that project participants can rely on.
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Pertaining to the solutions to the issue of rights to rely on the models, the approaches
adopted by protocols are different, but they imply a similar meaning - that is, the project
participants have rights to rely on the accuracy of the provided models or data only after the
agreement or any digital data protocol is formed. AIA E203TM-2013 (2013) Article 3.4.1
states that the party is at his sole risk if he uses the digital data without authorization before
the agreement is finalised or any digital data protocols are established. ConsensusDocs 301
(2008) Clause 5.3 specifies that the project participants can rely upon the accuracy of the
dimensions provided as defined in the Contributor’s Dimensional Accuracy Representation.
CCP (2013) Clause 10.5 specifies, “.. [when] the Employer has provided the Contractor with
any investigation report, data, maps, Drawings, historical records or any other information...
it shall have the status identified in the Special Conditions. If no status is stated, such investiga-
tion report, data, maps, Drawings, historical records or other information may be relied upon
by the Contractor” Nevertheless, the right of project participants to rely on the model stated
in CIC (2013a) is rather unclear. CIC (2013a) Guidance 5 states, “[I]t is the responsibility of
the Information Manager to agree and issue the Information Requirements, which should be
prepared before the Agreements are concluded, as otherwise, the parties will have to rely on the
other contractual arrangements, which may not address the items covered by the Information
Requirements.” There is no provision in the protocols that explicitly mentions which models’
accuracy the project participants can rely on or that if the Information Manager failed to
prepare the Information Requirements, the parties must rely on the accuracy of information
provided by other contract documents.

3.4.7. Avoidance of responsibility under means and methods

In the United States, it is advisable that project participants involved in BIM-enabled projects
include the BIM contract protocols in their contracts to avoid responsibility under means
and methods. In an empirical case study by Ku and Pollalis (2009), a contractual provision
with respect to the use of BIM to provide information to the contractor and subcontractors
was incorporated by the architect. The authors also referred to the AIA standard contract to
prevent any liability for construction means, methods, techniques, sequences, or procedures.
Including the BIM contract protocol assists the architect in using his design model within
the limit of conventional design responsibilities.

3.4.8. Spearin doctrine

In the United States, although BIM contract protocols such as ConsensusDocs 301 (2008)
allocate certain responsibilities among the parties, the legal position of ConsensusDocs 301
on the risk allocation of the parties is clear. The document is not intended to restructure
the contractual relationship. Hence, in design-bid-build BIM-enabled projects, the architect
remains the person in charge of design, and the owner remains responsible per Spearin for
loss or damage that results in insufficient information supplied by the owner, which includes
plans and specifications (Lowe & Muncey, 2009).
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Discussions and conclusions

Common legal issues fall into four categories, namely, (1) incompatibility of procurement
systems with BIM; (2) there is an increasing liability for design errors, transition errors, loss
of data or data misuse; (3) model ownership and IPR; and (4) unclear rights and responsibili-
ties of project participants.

The findings revealed that most of the legal issues faced in both the United States and
the United Kingdom are similar except for certain issues such as those pertaining to avoid-
ance of responsibility in means and methods — and the Spearin doctrine is not applicable
in the United Kingdom legal context. Although both countries also experienced the issue of
“privity of contract’, the application of the economic loss principle to recover damages for
the suffering party due to using the collaborative model was rather different in each country.

It is important to note that other regions may also have different legal positions in this re-
gard. For instance, in the Northern Europe, the Dutch law in the Netherlands on intellectual
property specifies that the maker of a design is the owner of it. There is a need to differentiate
whether the shared models of project participants belong to “communal work” where the
contributions cannot be the subject of an independent judgement or “combination of works”
where an independent judgement of the contributions is possible. If the shared model is the
“communal work’, consent from all other model creators should be obtained. However, if
the shared model is the “combination works”, an express agreement is required as the law, in
this case, is not mandatory. In the Netherlands, the liability position pertaining to the design
error is contrasted with the Spearin doctrine in the USA. Liabilities lie not on the party who
contributed to the idea leading to damages but it lies with the party who accepted the idea
and use his specific knowledge to perform the tasks (Chao-Duivis, 2011).

Apart from the design-bid-build method, the incompatibility of procurement systems,
copyright issues, liability and unclear rights and responsibilities are also applied to other tra-
ditional procurement methods such as the design and build, construction management and
management contracting methods. As BIM impacts the conventional ways of collaboration
among project participants, the discussed legal issues will also bring legal consequences to
these traditional procurement methods subjects to the existing roles of project participants
in the contract structures. If BIM is applied to relational project delivery systems such as
project partnering, project alliances and IPD, the incompatibility of procurement systems
are no longer an issue to the projects. The liability and unclear roles and responsibilities
issues should not be seen as the hindrance to project operation due to the cooperation ele-
ments have been existed in these procurement systems such as the early involvement of key
parties, transparent financials, shared risk and reward, joint decision-making, and a collabo-
rative multiparty agreement that are typically incorporated in the contractual arrangements
to a varying degree (Lahdenperd, 2012). Nevertheless, as formal contracts are the safeguard
mechanism that used by project participants in securing their transactions, it is suggested
that project participants who work in any project delivery system should examine the poten-
tial legal consequences associated with the use of BIM and stipulate the terms and conditions
of how parties work together in coordinating BIM deliverables in formal contracts to prevent
unwanted disputes.
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The study has several implications. From the perspective of contract drafting, the legal
issues and the discussed solutions provide general guidelines for practitioners to select the
best option that is appropriate for them to incorporate in their project delivery systems and
contracts, which should lead to greater BIM adoption and effective use of BIM. The paper
also contributes to conflict management prior to BIM implementation by providing various
solutions to the legal issues discussed. The paper fundamentally contributes to the develop-
ment of knowledge in BIM-based contract administration because it not only establishes
knowledge on what is currently applied in the industry but also, more importantly, provides
significant insights to practitioners and future researchers on the existing gap found in the
findings.

None of the procurement systems is perfect in the eyes of the project stakeholders. How-
ever, as is evident in the empirical case studies by Sebastian (2011), despite the protocols
indicating that BIM should be defined at the beginning of a project, the use of the design-bid-
build method still has its own weaknesses. For example, designers and contractors continue
to work within the ambit of their traditional responsibilities without committing to satisfying
the needs of end users, which is important in delivering sustainability to a hospital. It is true,
therefore, that relational contracting is considered appropriate in applying BIM effectively to
deliver project outcomes. Relational contracting such as the IPD project, delivered by most
of the project key players engaging in a single contract, with remuneration based on cost-
plus expenses and profit only earned if the project was delivered at less than an agreed target
cost, can resolve the issue of “privity of contract” (McAdam, 2010). However, the design-bid-
build contract delivery method continues to be used in the majority of BIM-enabled projects
(Pandey et al., 2016). Thus, early contractor involvement does not mean that the designers
are obliged to share their model with the contractor unless express contract provisions to
that effect are included in the contracts. However, most clients remain afraid that they might
not be able to transfer risk that emerges later in the construction phase as the information
is built up in the early contractor appointment (Mosey, 2009). Given the limitations of these
alternative approaches to the design-bid-build procurement, a more innovative project de-
livery system without altering the original orientation of the design-bid-build structure is
required so that it can be widely accepted by the industry to deliver BIM effectively. Future
research might investigate approaches for improving the trust among contracting parties in
the design-bid-build system, because trust is one of the essential elements that promotes
collaboration among parties and thereby enhances project performance.

The result of the study also reveals that the standard of care for the designers and other
project participants can be altered due to additional contractual responsibilities loaded on
the project participants. With respect to the liability issues, the approaches adopted by the
protocols in addressing the issue pertaining to the liability for model integrity are different.
On the one hand, ConsensusDocs 301 (2008) and CCP (2013) state that the model contrib-
utor shall be responsible for model integrity. ConsensusDocs 301 (2008) even provides a
provision to grant an extension of time to project participants to address errors that did not
result from their defaults. On the other hand, CIC (2013a) specifies that project participants
shall accept no liability for the model integrity that does not result from non-compliance
with the protocol. Both approaches have their limitations. It is unfair for project participants
to be liable for the model and data, which are out of their control. Moreover, if the project
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participants accept no liability for the model integrity, the practice of delivering BIM effec-
tively will become less effective because project participants accept no liability for model
accuracy. Further investigation is required to evaluate which approaches can bring the best
project outcome. Future research is also required to examine the potential for alteration of
the standard of care to reinforce the confidence of the construction industry in addressing the
legal issues arising from using BIM. It is also evident that some improvements are required
in the existing protocols, such as outlining the roles of the relevant party in auditing the
model to ensure compliance with the building regulations and employer’s requirements from
the beginning of the project until project completion. This role is significant and should be
provided in the protocols to ensure that project participants deliver the model according to
the requirements, particularly during the handover stage, so that the employer can use the
model for facility management. Current protocols focus on allocating responsibility to the
information manager for ensuring the security of the model and data. However, the protocols
should also spell out the minimum model and data security requirements.

Certain limitations must be considered because some of the related publications might
not be retrievable. In addition, the review of the legal issues and their solutions is based on
the literature identified from the fifty-five (55) conference papers and journal articles based
on certain keywords and databases as highlighted in the review methodology, standard BIM
contract protocols and other relevant literature sources. It is possible that this study has
overlooked certain legal issues and solutions that might also be suitable for inclusion in the
papers. Thus, the classification of legal issues can vary depending on the individual perspec-
tive. At present, a considerable amount of time is required to ensure that a virtual model and
its associated data are transferred without error. The best contract practices could be achieved
if the interfacing issues are resolved and the project participants are willing to accept the legal
implications arising from the adoption of BIM.
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