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Abstract

Purpose — Integrated project delivery (IPD) is an approach that integrates people, systems, business
structures and practices into a process that collaboratively utilises the skills and opinions of all project
participants to enhance sustainability through waste reduction. Though numerous articles on factors related to
IPD are available, the interactions between factors associated with IPD are a research gap. This study
addresses this research gap and aims to identify the interactions between key factors of IPD.

Design/methodology/approach — A systematic literature review (SLR) was conducted using three
databases and key publishers — Scopus, Emerald and ScienceDirect. The SLR identified 222 factors related to
IPD by studying 66 articles. The factors were uploaded to VOSViewer to identify the critical factors through
repetition. Each of the 66 articles was examined to determine the interactions between factors through
deductive reasoning. The interactions were visualised using VENSIM, and analysis methods such as nodes,
degree of centrality and eigenvector centrality were used to identify the critical factors of IPD.

Findings — A total of 127 factors were identified, of which mutual respect and trust, resistance to change,
challenging cultural paradigms, client/owner’s resistance to change, difficulties in achieving financial
transparency, interoperability and cost estimation challenges were deemed critical factors of IPD. The
implications of this research will aid researchers and industry practitioners in comprehensively understanding
the interactions between key factors, thus preparing solutions to increase IPD implementation for sustainable
construction in the global context.

Originality/value — This study is the first to analyse the interactions between IPD factors in the global
construction industry based solely on an SLR. While several articles have been written on the factors of IPD
implementation globally, the interactions have never been studied before.

Keywords Integrated project delivery, Challenges, Barriers, Obstacles

Paper type Literature review

1. Introduction
The American Institute of Architects (ATA) describes integrated project delivery (IPD) as a
project delivery approach that integrates people, systems, business structures and practices
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uss into a process that collaboratively utilises the skills and opinions of all project participants to
2,2 enhance project results, increase value to the owner, reduce waste and maximise efficiency
through all stages of design, fabrication and construction (AIA, 2007). IPD leverages early
contributions of expertise and knowledge by applying new technology, enabling all project
participants to reach their highest potential while expanding the value they provide
throughout the project lifecycle. Evidence shows that IPD can improve project performance
124 metrics, including communication, cost, quality and scheduling. IPD relies on open pricing
techniques and fiscal transparency among participants (Ahmad et al., 2019). Additionally,
documented case studies reveal that IPD can save 2%—10% of total project costs, and savings
up to 30% are expected if the project team succeeds in integrating strategic partnering
(Zhangetal., 2018).

Furthermore, IPD can increase the success in constructing greener buildings through the
efficient consumption of essential resources and waste reduction, thus promoting
sustainability (Ghassemi and Becerik-Gerber, 2011). Also, IPD has largely been promoted
due to its potential to facilitate BIM on construction projects (Kent and Becerik-Gerber,
2010). Coupling BIM and IPD is proven to enhance efficiency, enable the exploration of
alternative approaches, expand market opportunities and reduce project errors (Kent and
Becerik-Gerber, 2010). IPD is widely regarded as a modern project delivery approach in the
construction industry that provides the most effective and efficient way of procuring built
assets (Rowlinson, 2017). However, IPD presents challenges for the project team, making its
implementation difficult (Naismith et al., 2016). From a construction professional’s
perspective, despite the advantages of IPD, its implementation requires significant changes
to processes such as making agreements, organising teams and sharing risks and rewards.
These amendments clash with traditional construction practices and create barriers to IPD
(Ma et al., 2022). Although various studies have investigated IPD factors and categorised
them into several groups, such as communication, legal, technological, organisational,
governmental and financial (Bin Asad et al., 2023), there is yet to be a study on the
interactions between factors that affect its implementation. This study aims to rank the
factors influencing IPD based on their interactions.

This article investigates the interactions between factors influencing IPD based on a
comprehensive systematic literature review (SLR). Although some interactions were
explicitly mentioned, the researcher used deductive reasoning to investigate interactions
between factors that were not explicit. This research is aligned with the United Nations
Sustainable Development Goal (SDG) 11- Sustainable Cities and Communities. As
previously stated, IPD promotes sustainable construction through efficient consumption of
essential resources and waste reduction.

2. Literature review

Generally, the prevalent barriers to IPD implementation are classified as cultural, financial
(F), legal (L) and technical (T) problems (Korb et al., 2016). Legal barriers refer to issues
with risk allocation, insurance and liability (Kent and Becerik-Gerber, 2010). IPD contracts
reduce the ability of project participants to sue one another; however, the current insurance
products are designed to allocate liability to each participant, complicating the contractual
arrangements (Naismith et al., 2016). Cultural and organisational (CO) barriers within the
construction industry refer to resistance to change, whether from the client or the project
stakeholders and lack of leadership (Azhar et al., 2014). It is believed that since IPD projects
require significant additional costs and design requirements, they should be reserved for
large and complex projects (Tucker and Gilge, 2013). Another idea is that IPD is more
advantageous in repetitive facilities than in one-off projects (Cleves and Gallo, 2012). Often,
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the challenge is to overcome the notion of traditional industry practices (Lichtig, 2006). Urbanization,
Firms are used to traditional construction practices, and because of issues such as Suystainability and
unawareness, lack of information sharing and risk in new processes, they show resistance to
change. Other factors related to IPD, such as the high financial costs of new software, lack of
technically trained professionals, and BIM and IPD integration challenges, fall under the
technological theme. It is mandatory to establish information management protocols from
conception, including ownership information, responsibility, access and information 125
regarding project information (Azhar et al., 2014). The availability of adequate IT
infrastructure is not compulsory for IPD implementation; however, experts believe that it is
required for the level of collaboration needed (Eastman et al., 2011).

Collaboration and communication (CC) is classified as a theme for IPD factors that
include factors such as lack of integration between key stakeholders, insufficient
mutual respect and trust among project participants and issues with achieving joint
project control mainly because of self-interest among the project participants
(Ebrahimi and Dowlatabadi, 2018). Issues such as high initial investment, the absence
of a financially capable owner and the absence of evidence about the return on
investment of implementing IPD are some of the factors under the financial theme
(Abou Dargham et al., 2019). Finally, the final theme of IPD factors is Governmental/
Political (GP), particularly the lack of governmental support concerning policies,
incentives and regulations that do not aid IPD implementation (Rosayuru et al., 2019).
While several articles mention the factors of IPD, there is yet to be a study on the
interactions between the key factors of IPD. This study addresses this research gap
through an in-depth analysis of the interactions between factors, allowing the
researcher to rank the factors and distinguish between them.

Society

3. Methodology

An SLR was conducted to identify all existing factors related to IPD in the literature using
three databases and key publishers such as Scopus, Emerald and ScienceDirect. The 14-step
research procedure is detailed below:

(1) Rationale: various articles have detailed the factors of IPD. However, the
interactions between these factors remain a research gap.

(2) Objective: identify and rank key IPD factors based on their interactions.
(3) Inclusion and exclusion criteria are shown in Table 1.
(4) Databases used:

Table 1. SLR inclusion and exclusion criteria

Inclusion criteria Exclusion criteria

Articles mentioning barriers to IPD Non-integrated project delivery and construction-related
articles

English language papers Articles without mention of barriers to integrated project
delivery

Articles published between the years 2009-2023  Non-English language papers
Articles published before the year 2009
Systematic literature reviews

Source(s): Authors’ own work
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ussS - Scopus,
2,2 +  Emerald,

ScienceDirect.
(5) Search string: (1) Scopus: “Integrated Project Delivery” AND “Barriers” OR
“Challenges” OR “Obstacles” published from 2009 to 2023; (2) Emerald: “Integrated
Project Delivery” AND “Challenges” published from 2009 to 2023; (3) ScienceDirect:
126 “Integrated Project Delivery” AND “Challenges” published from 2009 to 2023.

(6) The total number of articles selected was 128; of which, 66 had either explicitly or
implicitly mentioned factors.

Table A1 details all 66 articles.

(7) Search for articles: Table 2 shows the initial search results of each database, and
Figure 1 shows the PRISMA chart for the SLR process.

(8) Factor identification: each article was read twice to identify the factors influencing
IPD. The identified factors were grouped into themes such as CC, CO, financial (F),
governmental/political (GP), legal (L) and technological (T).

(9) Determining relevance: using VOSViewer’s text mining functionality, all factors
were uploaded to the software in a text document to visualise their co-occurrence.
This visualisation displayed connectivity between keywords but fell short of
expectations and could not reveal all the factors, interactions and polarity.

(10) Interrelations and polarity: each of the 66 articles was studied to identify interrelations
and the polarity of the interaction of factors, i.e. whether it was positive (factor A
causes factor B to increase) or negative (factor A causes factor B to decrease). The
polarity was explicit in some articles and implicit in others. The researcher used
deductive reasoning to identify the polarity in the implicit cases.

(11) Organising identified interrelations and polarity: a matrix was created in an Excel
workbook that contained all factors obtained from the SLR. The factors were
placed in the matrix’s x and y directions. For identified interactions, polarity was
placed in the intersecting cells of the Excel workbook.

(12) Visualising interrelations and polarity: the identified interactions between factors and
their polarity were visualised in a causal loop diagram using VENSIM software.

(13) Analysis: three analysis methods, including author frequency, degree of centrality and
eigenvector centrality, were used to identify and rank the critical factors in the factor
network:

13.1 Author frequency — an author factor matrix was created and summarised in
Excel format.

Table 2. SLR search results

Search engine  Search string Results

Scopus “Integrated Project Delivery” AND “Barriers” OR “Challenges” OR 174
“Obstacles” published from 2009 to 2023

Emerald “Integrated Project Delivery” AND “Challenges” published from 2009 to 2023 397

ScienceDirect ~ “Integrated Project Delivery” AND “Challenges” published from 2009 to 2023 ~ 318

Source(s): Authors’ own work
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= Reports of included studies
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Figure 1. PRISMA chart for the SLR process
Source: Authors’ own work

13.2 Degree centrality:

- 13.2.1 Nodes — a network is formally defined by G = (N, E), where N is the
nodes and E is the edges associated with the respective nodes (Ramirez-
Arellano et al., 2020). Through the calculation of edges, a node’s centrality
can be measured. Centrality indicates a node’s importance within its network.

- 13.2.2 Degree centrality — degree centrality is a local centrality calculated
from a node’s immediate neighbourhood links (Bamakan et al., 2019). The
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Uuss degree centrality for a node is its degree (Golbeck, 2015). Mostly, the

2,2 numbers are converted to a 0—1 scale, and the node with the highest degree
in the network has a degree centrality of 1. Every other node’s centrality
will be a fraction of its degree compared with the most popular node. This
research followed Purushothaman et al. (2024) in calculating the degree of
centrality.

128 *+ 13.3 Eigenvector centrality — While degree centrality measures the number of
connections a node has, it does not differentiate between the importance of
each node within the network (Tortosa et al., 2017). Eigenvector centrality
suggests that a node is more central as it is connected to important (central)
nodes (Bonacich, 2007). Eigenvector centrality measures a node’s degree and
its neighbours’ degree. Using the power iteration method, each node within a
network is assigned a value; the higher the value, the greater the level of
influence within the network (Meghanathan, 2015). To summarise, connections
to high-valued nodes contribute more to the score of a node than equal
connections to low-valued nodes. This research followed Meghanathan (2015)
in calculating the Eigenvector centrality.

(14) Analysis consolidation: The results of all three analyses were consolidated, ranked
and listed in a single table for comparison. The factors that appeared in all three
analysis rankings were deemed critical. Most factors act in conjunction with other
factors and often interact to cause a ripple effect. Hence, based on the two analyses
of the interrelation, the factors that appeared in both were deemed next-level
critical factors.

4. Results and discussion

The SLR process resulted in 66 articles from 2009 to 2023. Figure 2 shows the year-wise
distribution of the 66 articles. These articles were from 25 countries spread over five
continents, which shows that IPD is researched globally. Figure 3 shows the distribution of
66 articles per country/region.

It is evident from Figure 3 that most IPD factor-related articles were based in the USA
(21). The UK is in second place with seven articles and Malaysia has four. China, India, Iran
and Singapore each have three articles, while the country/region could not be identified from
three articles. Australia, Egypt, Peru, Saudi Arabia and Sri Lanka contributed two. Canada,

Year-wise distribution of articles

OI II Illlll

2023 2022 2021 2020 2019 2018 2017 2016 2015 2014 2013 2012 2011 2010 2009

fee]

(o]

N

Figure 2. Year-wise distribution of SLR results
Source: Authors’ own work
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IPD articles by country/region
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Figure 3. Distribution of SLR results by country/region
Source: Authors’ own work

Colombia, Indonesia, Ireland, Israel, Kuwait, Lebanon, New Zealand, Norway, Nigeria,
South Africa, Turkey and Vietnam each contributed one article. The three articles were not
based on any country specifically; instead, they mentioned the following regions: Europe,
MENA and North America. Finally, one article research was based worldwide. It can be
concluded that the adoption of IPD is gaining popularity worldwide, but a higher number of
articles are from the USA or even the UK.

Two hundred twenty-two factors were found from the 66 articles selected. Ninety-five of
the 222 factors were related to others; hence, those factors were combined, and 127 were
identified through this review. Table 3 details all 127 factors, themes, sample author
references and the total number of authors who identified the factors.

CC contains seven factors, the most repetitive being the lack of CC among construction
stakeholders (15 author references) and mutual respect and trust between stakeholders (10
author references). CO contains 64 factors, with the most repetitive being lack of IPD
awareness/knowledge among stakeholders (18 author references), challenging cultural
paradigms (17 author references) and resistance to change (9 author references). F contains
20 factors, with the most repetitive being high initial investment (16 author references), cost
estimation challenges (5 author references), compensation structure (5 author references)
and reward not tailored to reflect the stochastic nature of the risks involved (4 author
references). GP contains two factors: lack of governmental support (8 author references) and
lack of professional bodies (1 author reference). L contains 28 factors, the most repetitive
being contractual L aspects (27 author references) and lack of insurance policies and bonding
arrangements (6 author references). T contains six factors, with the most repetitive being lack
of usage of Tadvancements (e.g. BIM) (24 author references) and availability of adequate IT
infrastructure (5 author references). Using the text mining functionality of VOSViewer, all
factors were uploaded to the software in a text document to visualise the co-occurrence of
factors. The factors with the highest frequency are shown in Figure 4.
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Table 3. Factors to IPD

Barrier Author
Barriers theme  Sample author(s) references frequency
Lack of CC among construction CcC Durdyev et al. (2019), Ma et al. (2022) 15
stakeholders (LoC)
Mutual respect and trust (MR&T) CcC Roy et al. (2018) 10
Lack of integration of key stakeholders CC Kahvandi et al. (2019), Osman et al. 7
(Lol) (2017)
Self-protective approach (SPA) CcC Sherif et al. (2022), Sherif and Abotaleb 6
(2023)
Lack of transparency (LoT) CcC Charlesraj and Gupta (2019), 2
Hettiaarachchige et al. (2022)
Achieving actual joint project control CcC Rodrigues and Lindhard (2021) 2
(AAJPC)
Poor transmission through all phases of CcC Hettiaarachchige et al. (2022) 1
the project (PTP)
Lack of IPD awareness/knowledge CcO Forero et al. (2015), Alqahtani et al. 18
among stakeholders (LoIA) (2022)
Challenging cultural paradigms (CCP) CO Naismith et al. (2016), Dalui et al. 17
(2021)
Resistance to change among CcO Liand Ma (2017), Karasu et al. (2022) 9
stakeholders (RtC)
Inherent difficulties in changing CcO Zhang et al. (2018), Zuber et al. (2019) 7
organisational culture (IDCOC)
Client’s / owner’s resistance to change CcO Naismith et al. (2016), Govender et al. 6
(CRtC) (2018)
Lack of existing training material CO Hettiaarachchige et al. (2022) 5
(LoETM)
Awareness and willingness about IPD CcO Khanna et al. (2021), Jadidoleslami et 4
among owners (AaW) al. (2022)
Early contractor involvement (ECI) CO Sherif et al. (2022), Ma et al. (2022) 4
Lack of experience and skills (LoES) CcO Khanna et al. (2021) 4
Lack of interest to upgrade (LoIU) CcO Khanna et al. (2021) 4
Interoperability (I) CcO Azhar et al. (2015), Ghassemi and 4
Becerik-Gerber (2011)
The new approach takes time (NATT) CcO Charlesraj and Gupta (2019) 3
Future orientation (FO) CcO Sherif and Abotaleb (2023), Sherifetal. 3
(2022)
Integration of information and CcO Charlesraj and Gupta (2019), Roy et al. 3
knowledge management systems (2018)
(IIKMS)
Lack of proficiency and strong CO Kahvandi et al. (2018) 3
management of the employer (LoPr)
Industry participants lack chances to CcO Ma et al. (2022)
receive IPD-related training (IPLC)
Lack of trained professionals (LoTP) Cco Naismith et al. (2016) 3
Developing high-quality design CO Ebrahimi and Dowlatabadi (2018) 3
(DHQD)
Unclear responsibilities of the parties CcO Hettiaarachchige et al. (2022) 3
(UR)
Owner not identifying advantages CO Govender et al. (2018), Karasu et al. 2

(ONIA)

(2022)

(continued)
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Table 3. Continued Urbanization,

Sustainability and

‘ Barrier Author Society
Barriers theme  Sample author(s) references frequency
Participation (P) CoO Charlesraj and Gupta (2019), Sherifand 2

Abotaleb (2023)

Making sound and timely decisions Cco Ebrahimi and Dowlatabadi (2018) 2 131
(MSTD)
Risk allocation mechanism (RAM) CcO Azhar et al. (2015) 2
Different criteria for services Cco Azhar et al. (2015) 2
procurement (DC{SP)
Mindset of individuals (MoI) CcO Khanna et al. (2021) 2
Lack of lean knowledge (LoLean) CoO Tillmann et al. (2012) 2
Lack of owner involvement (LoOTI) CcO Gomez et al. (2018a, 2018b) 2
Lack of organisational communication Cco Hettiaarachchige et al. (2022) 2
(LOCm)
Lack of promotion of IPD (LoP) CcO Forero et al. (2015), McDonnell (2015) 2
Inculcating the values of IPD (IVIPD) CcO Korb et al. (2016) 2
Lack of coordination in managing the Cco Kahvandi et al. (2018), Psomas and 2
project (LoCo) Alzraiee (2020)
Lack of partnering as a tool for Co Sari et al. (2023) 1
achieving lean construction performance
(LoPtLC)
Lack of effective information sharing Cco Elghaish et al. (2020a, 2020b, 2020c) 1
(LoEI)
Lack of responsive decision-making CcO Elghaish et al. (2020a, 2020b, 2020c) 1
regimes (LoORDM)
Assigning project leadership (APL) CcO Naismith et al. (2016) 1
Attitude-related barriers (ARB) Cco Evans et al. (2021) 1
Business risk (BR) CcO Naismith et al. (2016) 1
Difficulties in converting strategic CcO Zhang et al. (2020) 1
decisions to operational levels (DiC)
Inefficiency in resource planning (IliR) Co Hettiaarachchige et al. (2022) 1
Lack of leadership and uncertainty of Cco Naismith et al. (2016) 1
risk involved (LoL)
Lack of constraint analysis and planning ~ CO Gomez et al. (2018a, 2018b) 1
process (LoCA)
Lack of familiarity of contractors with Cco Kahvandi et al. (2018) 1
the IPD approach (LoF)
Lack of a standard way to measure the CcO Ma et al. (2022) 1
degree of design integration (LoSW)
Lack of a standard way to measure the CcO Ma et al. (2022) 1
whole life cycle project quality
(LoOSWW)
Lack of proper definition of CO Kahvandi et al. (2018) 1
responsibilities of each party to the
contract (LoPDR)
Lack of proper definition of the culture Cco Kahvandi et al. (2018) 1
of teamwork among project key
stakeholders (LoPDC)
Lack of sufficient knowledge about Cco Kahvandi et al. (2018) 1

design, construction, and maintenance
among representatives of the employer
(LoSK)

(continued)
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Table 3. Continued

Barrier Author
Barriers theme  Sample author(s) references frequency
Logistical challenges (LC) CO Dossick et al. (2013) 1
Partner selection (PS) CcO Suetal. (2021) 1
Poor data transfer among different CO Kahvandi et al. (2018) 1
phases of a project (PDT)
Project objectives-related barriers CO Evans et al. (2021) 1
(PORB)
Signing of participants’ task scope CcO Suetal. (2021) 1
(SoPTS)
Setting of incentive plans (SolP) CO Suetal. (2021) 1
Structure for facilitation (SfF) CcO Bilbo et al. (2014) 1
The effect of a weak matrix structure CO Kahvandi et al. (2018) 1
(TEWM)
An early definition of target goals CO Roy et al. (2018) 1
without a fully developed design
(EDTG)
Project management (PM) CcO Azharet al. (2015) 1
Subjectivity in measuring quality CcoO Roy et al. (2018) 1
(SIMQ)
Work processes (WP) CcO Azharet al. (2014) 1
Lack of industry-wide standardisation CcO Kent and Becerik-Gerber (2010) 1
(LoIw)
Lack of experience in new roles CcO Abdirad and Dossick (2019) 1
(LoENR)
Selecting the right team (StRT) CcO Ebrahimi and Dowlatabadi (2018) 1
Understanding the cross-functional CO Laurent and Leicht (2019) 1
organisational approach (UtCFOA)
Institutional inertia (II) CcO Rowlinson (2017) 1
High initial investment (HII) F Evans et al. (2021), Hettiaarachchige 16
etal. (2022)
Compensation structure (CS) F Hettiaarachchige et al. (2022) 5
Cost estimation challenges (CEC) F Elghaish and Abrishami (2020), Seed 5
(2014)
Reward not tailored to reflect the F Ma et al. (2023) 4
stochastic nature of the risks involved
(RnTRSR)
Insurance products designed for IPD are  F Ma et al. (2022), Kent and Becerik- 3
not widely available (IPfIPDNA) Gerber (2010)
The high F cost of new software and F Hettiaarachchige et al. (2022) 3
equipment (HFCNS)
Lack of fair IPD compensation models F Elghaish et al. (2020a, 2020b, 2020c) 3
(LoFIPDCM)
Misunderstandings in risk contingency F Elghaish et al. (2020a, 2020b, 2020c) 2
accounting (MIR)
Difficulties in achieving F transparency F Rodrigues and Lindhard (2021) 2
(DiA)
Hard pricing (HP) F Elghaish et al. (2020a, 2020b, 2020c) 1
Seeking for the lowest cost (SfL.C) F Zhang et al. (2018) 1
Inventory cost (IC) F Hettiaarachchige et al. (2022) 1
Lack of an accurate cost estimation F Elghaish et al. (2020a, 2020b, 2020c) 1
methodology (LoACE)

(continued)
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Table 3. Continued

Barrier Author
Barriers theme  Sample author(s) references frequency
Lack of coordination for the F Kahvandi et al. (2019) 1
compensator for F losses (LoCCFL)
Lack of a standard way to ascertain the F Ma et al. (2022) 1
credit rating/worthiness of a company
(LoSECR)
The client needs to pay for the additional ~F Ma et al. (2022) 1
cost of drafting a new agreement for IPD
(TCPACNA)
The client needs to pay additional design ~ F Ma et al. (2022) 1
fees due to time and material-based
compensation (TCPAFTM)
Relative capital investment (RCI) F Sherif and Abotaleb (2023) 1
Profit pooling — paying profits after all F Elghaish et al. (2020a, 2020b, 2020c) 1
project works are completed (PP)
Lack of transparency in spending done F Charlesraj and Gupta (2019) 1
by the contractor (LoTSC)
Lack of governmental support (LoGS) GP McDonnell (2015), Evans et al. (2021) 8
Lack of professional bodies (LoPB) GP Liand Ma (2017) 1
Contractual L aspects (CLA) L Ibidapo et al. (2017), Alinezhad et al. 27
(2020)
Lack of insurance policies and bonding L Ahmed et al. (2021), Bilbo et al. (2014) 6
arrangements (LoIP)
Current construction rules and L Liand Ma (2017) 4
regulations (CCRL)
Liabilities and indemnification L Ahmed et al. (2021) 4
(contractual) (L&I)
Lack of existence of similar IPD L Hettiaarachchige et al. (2022), Bilbo et 4
contracts (LoESIPD) al. (2014)
Lack of governmental incentives, L Evans and Farrell (2022) 3
policies, regulations or L frameworks
(LoGipr)
Lack of suitable liability waivers L Elghaish et al. (2020a, 2020b, 2020c) 2
between stakeholders (LoSLW)
Expert contract administrators (ECA) L Sherif et al. (2022), Sherif and Abotaleb 2
(2023)
Non-availability of suitable IPD L Khanna et al. (2021) 2
contracts (NSIPD)
Implementation of strict rules, policies L Sherif and Abotaleb (2023), Sherif etal. 2
and regulations (IoSR) (2022)
Contract signing (CSi) L Suetal. (2021) 2
A requirement of the new L framework L Hettiaarachchige et al. (2022), Roy etal. 2
(ARNDLF) (2018)
Selection of compensation and incentive L Sherif et al. (2022), Ghassemi and 2
structure (SoCIS) Becerik-Gerber (2011)
Lack of legislative regulations (LoLR) L Zhang et al. (2018), Ma et al. (2022) 1
Data sharing (contractual) (DS) L Ahmed et al. (2021) 1
Dispute resolution (contractual) (DR) L Ahmed et al. (2021) 1
Risks and incentives (contractual) (R&I) L Ahmed et al. (2021) 1
Suspension and termination L Ahmed et al. (2021) 1

(contractual) (S&T)

(continued)
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2,2
Barrier Author

Barriers theme  Sample author(s) references frequency
Application of IPD principles with no L Gomez et al. (2018a, 2018b) 1
standard contract agreement (AIPDNC)

134 Deciding framework for contractual L Naismith et al. (2016) 1
renegotiations (DRCR)
Inappropriate contractual strategies L Hettiaarachchige et al. (2022) 1
(ICS)
The tendency to use conventional L Kahvandi et al. (2018) 1
contractual methods and resistance
against new ideas (TCCRN)
Unclear contract terms and objectives L Zhang et al. (2018) 1
(UCTO)
Uncertainty of risk involved in multi- L Naismith et al. (2016) 1
party contracts (URMPC)
Differences in contracting methodology L Clevenger and Mulholland (2018) 1
(DiCM)
IPD contract types are not tested or L Charlesraj and Gupta (2019) 1
understood (IPDNTU)
No dispute resolution clause (NDR) L Charlesraj and Gupta (2019) 1
Signing a contract with no hierarchical L Buk’hail and Al-Sabah (2022) 1
structure (IPD’s organisational structure)
(SCNHS)
Lack of usage of T advancements (ex. T Ebekozien et al. (2022), Rosayuru et al. 24
BIM) (LoUT) (2019)
Availability of adequate Information T Naismith et al. (2016), Osman et al. 5
Technology (IT) infrastructure (AoAIT) (2017)
Lack of Information and T Azhar et al. (2015) 2
Communication Technology usage
(LoICT)
BIM and IPD integration challenges T Elghaish and Abrishami (2020) 2
(B&IC)
Governmental payment procedure, T Alqahtani et al. (2022) 1
which entails T advancement (GPT)
Industry participants’ IT skills are T Ma et al. (2022) 1
insufficient (IPIT)

Source(s): Authors’ own work

This SLR aimed to detail the factors to IPD and display the connectivity between factors.
The results of SLR are shown in Table 3, and the connectivity between factors is offered
through the VOSViewer visualisation diagram. The VOSViewer identifies and connects the
most common factors to IPD from the 222 factors found in the SLR. The results from
VOSViewer group the factors into five colour categories, indicating the connections between
the factors. Additionally, the link between factors reveals the strength of the relationship —
the thicker the connection, the stronger the relationship between those factors. The factors in
red are contractor involvement, incentive structure, contractual, contractual L aspect,
arrangement, compensation, uncertainty, policy, L, cultural paradigm, resistance, BIM and
usage. The factors in yellow are lack, project, key stakeholder, advantage, contract,
existence, coordination and contractor. The factors in green are IPD awareness/knowledge,
stakeholder, mistrust, collaboration, communication, owner, IPD method, integration and
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Figure 4. Key factors to IPD implementation shown in VOSViewer
Source: Authors’ own work

willingness. The factors in blue are risk, liability, time, law, client effect, sufficient practical
experience, industry participation and individual company’s interest. The factors in purple
are governmental support, industry, knowledge and promotion. It is also pertinent to know
that the larger the font of a factor, the more significance it has. The factors in the red colour
category can be categorised into cultural paradigms, resistance — either because of
contractual L aspects, F matters such as compensation or incentive structure, or because of
BIM usage required. The factors in yellow can be categorised as a lack of essential
requirements, such as coordination between key stakeholders, competent contractors, etc.
Lack is the largest font out of all the factors displayed. The factors in blue can be categorised
into a lack of sufficient practical experience regarding IPD, individual interests of project
stakeholders and risk and liability being major factors in capturing a client’s interest in
implementing IPD. The green factors can be categorised as a lack of IPD awareness and
collaboration issues, specifically, a lack of communication and mistrust between project
parties. Finally, the factors in purple can be categorised into a lack of governmental support
and a lack of promotion of IPD.

In all literature related to IPD factors, the factors have been divided into themes such as L,
F, CO, CC, T and GP:

+ In the CC theme, the most significant barriers are the lack of CC among
construction stakeholders and mutual respect and trust between them — it is clear
that for IPD to be implemented, key construction stakeholders must improve on
CC and trust.

* In the CO theme, the key factors are challenging cultural paradigms, lack of IPD
awareness/knowledge among stakeholders and resistance to change. These three
key factors in CO are interconnected in the sense that because of a lack of IPD
knowledge, key construction stakeholders are resistant to change from their
traditional practices, which challenges cultural paradigms.

* In the F theme, the notable factors are high initial investment, compensation structure
and cost estimation challenges. This indicates that key project stakeholders must be
prepared for the costs required in implementing IPD and develop mutual trust among
themselves through fair compensation models and paying profits.
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The GP theme has two factors: lack of governmental support and lack of Urbanization,
professional bodies. The limitation is obvious in that governments must step in to  Systainability and
increase the implementation of IPD — creating professional bodies that overlook the

IPD process would be a good start. Society

The L theme has contractual aspects and a lack of insurance policies and bonding

arrangements as noteworthy factors. It is pertinent to note that different countries

have different L requirements. As such, countries should accommodate IPD in 137
contracts and encourage its implementation through insurance policies and bonding
arrangements.

Finally, the T theme lacks the use of T advancements (e.g. BIM), and the availability
of adequate IT infrastructure is a significant factor. For IPD to be successfully
implemented, organisations must upgrade their IT infrastructure and use the latest
technology. The combination of BIM and IPD enables a level of collaboration that
enhances productivity and minimises errors, in addition to allowing for the
exploration of new, innovative concepts. IPD may be most effective in facilitating
the use of BIM in construction projects. Moreover, IPD with BIM and ICT enhances
the utilisation of technology while also changing the whole design and construction
process. The two key roadblocks to widespread adoption of IPD in developing
countries are the lack of standard BIM contract agreements and problems with using
BIM as a collaborative framework.

The results from VOSViewer show the key factors and how they are linked to each other
through different colour codes. However, they do not show the polarity. Each paper was
studied to determine the polarity between factors, and the polarity between factors was
identified using deductive reasoning. Figure 5 shows the interactions between the key factors
with polarity included.

The inclusion of polarity provides a clearer picture of the interactions between key factors
and IPD, which was missing from the VOSViewer result. Blue arrows indicate a positive (+)
relationship, i.e. factor A causes factor B to increase. On the other hand, red arrows indicate a
negative (—) relationship, i.e. factor A causes factor B to decrease. It is relevant to note some
differences in the wording of factors between the VOSViewer result and the VENSIM
diagram. For example, “coordination” in VOSViewer and interoperability or “I” in the
VENSIM diagram. This is because different authors used alternate terminologies to identify
the factors.

It is essential to use analysis methods to determine the importance of each factor in the
network. Table 4 groups the factors in terms of nodes, degree centrality and eigenvector
centrality.

4.1 Nodes

From the VENSIM figure, each factor can be distinguished based on the total number of
nodes rendered or received. RtC is the most prominent factor among all factors as it has the
highest number of nodes. LolA, SfLC, IoSR and CLA impact it. RtC impacts other factors,
namely CCP, CRtC and LoL. CLA is another notable factor with four nodes. However, the
higher outgoing number suggests that it impacts other factors, such as CRtC, RtC and
MR&T. It can be noted that CLA is impacted by LoIP, which can be broken down to the
reasoning that a lack of insurance policies and bonding arrangements causes complications
with contractual legal aspects for an IPD contract. CRtC is another prominent factor with
four nodes. However, the higher incoming node number suggests other factors impact it.
CLA, RtC and URMPC impact CRtC. However, it can be noted from the VENSIM figure
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Figure 5. Interactions between key factors to IPD implementation shown in VENSIM
Source: Authors’ own work

that CRtC impacts MR&T — the client’s resistance to change reduces mutual respect and trust
among the project stakeholders. MR&T, LoIA and LolP are notable factors with three nodes.
A significant difference is that LoIA and LolIP have three outgoing nodes, whereas MR&T
has three incoming nodes. This can be clearly explained — the lack of insurance policies,
bonding arrangements and IPD awareness among stakeholders impacts other factors.
However, other factors impact MR&T, causing mutual respect and trust among stakeholders
to decrease. LolA impacts NATT, CCP and RtC. LolIP impacts APL, CLA and CEC. CLA,
CRtC and LoENR impact MR&T. CCP, CEC, DiA, I, IoSR, LoC and LoICT all consist of
two nodes. CEC, DiA, LoC and LoICT are the only factors in equilibrium — influence
rendered equals influence received. CCP and I each comprised two incoming nodes,
suggesting that other factors impact them, while ToSR consists of two outgoing nodes,
signalling its influence on other factors. APL, AAJPC, CCRL, ECI, HFCNS, II, IVIPD, LoL,
Lol, LoGS, LofI[PDCM, LoENR, LoP, LoUT, NATT, RnTRSR, SfLC, SPA, URMPC all
consist of 1 node. APL, AAJPC, ECI, IVIPD, LoL, Lol, LoFIPDCM, LoP, LoUT, and NATT
all have one incoming node- signalling that other factors impact them. On the other hand,
CCRL, HFCNS, II, LoENR, LoGS, RnTRSR, SfL.C, SPA and URMPC have one outgoing
node, indicating that they impact other factors.
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The critical factors to IPD based on interactions (three or more nodes) are (1) RtC, (2) Urbanization,
CLA, (3) CRtC, (4) LolA, (5) LoIP and (6) MR&T. Each critical factor can be analysed to  Systainability and
determine how they interact with other factors. From the VENSIM figure, we can see that the
lack of insurance policies increases the impact of contractual legal aspects, increasing
stakeholder resistance. Similarly, the implementation of strict rules and policies increases
resistance from stakeholders. Also, the lack of TPD awareness increases resistance among
stakeholders. Moreover, seeking the lowest cost is another reason stakeholders resist using 139
IPD. Resistance among stakeholders causes challenging cultural paradigms, which hinder
the implementation of IPD. Additionally, resistance among stakeholders makes clients
hesitant to use IPD and makes it challenging to acquire leadership for an IPD project.
Moreover, the client’s resistance to change hinders IPD implementation and reduces mutual
respect and trust among stakeholders.

CLA associated with IPD contracts causes resistance from the client and the project
stakeholders, lowering their mutual trust. The contractual legal aspects of IPD, resistance
from stakeholders and the uncertainty of risk involved in multi-party contractual
arrangements all contribute towards increasing the client’s resistance to change. The lack of
IPD awareness increases challenging cultural paradigms, resistance and time for
stakeholders to adjust to the new approach. The lack of insurance policies and bonding
arrangements complicates contractual legal aspects and challenges IPD cost estimation. It
also causes difficulties in assigning project leadership, as there is much risk involved in the
absence of appropriate insurance policies. Contractual legal aspects, the client’s resistance to
change and lack of experience in new roles cause stakeholders to lose mutual respect and
trust.

Society

4.2 Degree of centrality

As per the node analysis, RtC has the highest number of nodes and thus has a degree
centrality of 1. The critical factors with a higher degree of centrality compared to others,
likewise the node analysis, are (1) RtC, (2) CLA, (3) CRtC, (4) LolA, (5) LoIP and (6)
MR&T. The disadvantage of this analysis is that more than one factor often has the same
degree and, thus, it is impossible to rank the factors uniquely. Eigenvector centrality goes
beyond degree centrality and allows for further analysis to distinguish between factors in a
network.

4.3 Eigenvector centrality

The main principle of eigenvector centrality is that links from important factors are worth
more than links from unimportant factors. For computing the values, all factors start equal,
but factors with more edges gain importance as the calculation progresses based on the
significance of the factors to which they are connected. After many iterations, the values
stabilise, resulting in the final values for eigenvector centrality. To compute the eigenvector
centrality, all factors to IPD were arranged in a matrix (Figure 6). The factors were listed
according to their incoming nodes, and the matrix was multiplied by a column vector of unit
1 (Meghanathan, 2015). Then, the normalised value was calculated (the square root of the
sum of squares of node values). The node value of each factor was divided by the normalised
value, resulting in the eigenvalue of each factor. For example, in the first iteration, the
eigenvalue for RtC is 0.53 (4/7.55). The iterations must be repeated until the normalised
value stabilises (Meghanathan, 2015). However, in this case, the fifth iteration resulted in
null values. Therefore, the calculations were stopped after the fourth iteration, and the factors
were ranked in terms of their appearance in the iterations, i.e. factors appearing in the fourth
iteration were ranked higher than those appearing in the third iteration. This is because the
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directed network
Source: Authors’ own work
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repeated presence of a factor signifies its importance within the network (Meghanathan,
2015). Figure 6 details the eigenvector centrality computation.

The results revealed that the most influential factors based on interrelations in the
network, in descending order, are (1) MR&T and LoFIPDCM; (2) CRtC, CCP, DiA and LoL;
(3) RtC, CEC, LoUT and I. The results can be interpreted by analysing the connections of the
identified factors:

(1) MR&T and LoFIPDCM (eigenvalue 0.71 in the four iterations)

Of the three incoming connections of MR&T, CRtC and CLA are notable as
they are important in the factor network. CRtC and CLA are jointly ranked
second in the degree centrality analysis, while CRtC is also jointly ranked
second in the eigenvector centrality analysis. The fact that MR&T is impacted
by both makes it clear why it is the joint most significant factor in the network.

While LoFIPDCM only has a single connection, an incoming node from DiA,
it has resulted in being the joint most crucial factor in the eigenvector centrality
analysis. This is because the connections and branches resulting from DiA are
noteworthy. DiA is connected to CEC, which in turn is connected to LoIP. The
fact that LolIP is connected to CLA, which has connections to MR&T, CRtC
and RtC, proves that indirect connections to highly influential factors can be
considered significant.
(2) CRtC, CCP, DiA and LoL (eigenvalue 0.18 in the third iteration)

* CRtC is impacted by three factors, two of which are influential in the network —
CLA and RtC. This, combined with the fact that it impacts MR&T, which is an
influencing factor, explains why CRtC is a significant factor.

CCP is impacted by RtC, which is an influencing factor. This relationship
deems CCP necessary.

DiA has important connections, as previously discussed.

LoL, likewise to CCP, is impacted by RtC.
(3) RtC, CEC, LoUT and I (eigenvalue 0.11 in the second iteration)

RtC is impacted by four factors, and it impacts three factors. All of its
connected factors, apart from SfL.C are highly ranked in the centrality analyses.
However, its significance remained within two iterations.

CEC has important connections such as DiA. However, computations revealed
that its significance remained within two iterations.

LoUT is impacted by LoICT, which is not highly ranked but is an essential
factor within the network. This relationship deemed LoUT relevant, but not
highly critical, as it did not move past two iterations.

Two factors impact I. Of the two factors, LoC is slightly important within the
network.
Table 5 compares the top factors of IPD from various analyses, including frequency, degree
of centrality and eigenvector centrality.
Table 5 shows that MR&T, RtC and CCP are the only critical factors that are highly rated in
all analyses. Despite frequency ranking, which is the number of authors who identified it as a
factor for IPD, the factors that appear in degree centrality and eigenvector centrality analyses
should be considered critical and studied in more detail because of the interlink effect. Hence, it
is vital to consider the factors CRtC, DiA, I and CEC that appear in these two analyses.
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MR&T (degree of centrality rank, 3; Eigenvector centrality rank, 1; frequency rank, 7) Urbanization,
Mutual respect and trust can be divided into goodwill and competence trust (Zhang et al., ~ Systainability and
2018). Goodwill trust positively impacts collaboration, while competence trust has a U-
shaped effect. Goodwill trust occurs when project stakeholders prioritise their common
interests instead of pursuing their own interests. On the other hand, competence trust can be
defined as being confident in partners’ capabilities to complete a project. Competence and
trust are essential for joint decision-making (Zhang et al., 2018). 143

RtC (degree of centrality rank, 1; Eigenvector centrality rank, 3; frequency rank, 8)

Resistance to change can come from the project stakeholders or the client. Nonetheless, the
tendency to use traditional contracts causes resistance to new ideas (O’Connor, 2009). Rached
et al. (2014) think that organisations and people are resistant to new ideas. Porwal and Hewage
(2013) believe that one of the significant challenges to IPD is resistance to change. Abanda et al.
(2015), Olawumi et al. (2018) and Evans and Farrell (2020) each found that resistance to
change from conventional construction practices is a significant factor in implementing IPD.
Resistance to change has negatively impacted the skills, knowledge and experience of project
stakeholders in the construction industry. Hence, for the construction industry to experience
increased implementation of the IPD model, a significant change in stakeholders attitudes and
perceptions is warranted (Evans et al., 2021).

CCP (degree of centrality rank, 6; Eigenvector centrality rank, 2; frequency rank, 4)

Challenging cultural paradigms arise because several construction companies are
unwilling to apply an alternate approach, there is little information about the process and
there is little industry support (Ebekozien et al., 2022). Additionally, Alinezhad et al. (2020)
identified CCP as one of the significant barriers to IPD implementation, reasoning that
varying cultural issues in individual countries hinder its implementation. Ghassemi and
Becerik-Gerber (2011) revealed that integrating project personnel, IPD training and trust-
building activities and tools can be undertaken to overcome cultural barriers.

CRtC (degree of centrality rank, 2; Eigenvector centrality rank, 2)

The client’s resistance to change makes IPD implementation unlikely. Risk will never be
shared among the project stakeholders without the client’s willingness. In IPD, the client is a
key factor in ensuring project success (Li and Ma, 2017). Govender et al. (2018) identified
clients’ not seeing the advantages of IPD as a significant barrier to its implementation.
Karasu et al. (2022) also concluded that clients and owners play a key role in transitioning to
a more collaborative approach.

DiA (degree of centrality rank, 7; Eigenvector centrality rank, 2)

Difficulties in achieving financial transparency reduce collaboration and trust among
project stakeholders (Ahmad et al., 2019). The elements of sharing risks, rewards and
financial transparency can take time to establish (Rodrigues and Lindhard, 2021). To
increase financial transparency among project stakeholders, the contractual documents
should be adapted and signed at an early stage, and cost estimates should be carried out as an
iterative process with the project’s central concept frozen at an early stage to increase
understanding and minimise risks (Rodrigues and Lindhard, 2021).

I (degree of centrality rank, 8; Eigenvector centrality rank, 3)

The factors of interoperability or coordination between stakeholders include tasks,
interdependence, human differences, environment, contract type and time constraints (Zhang
et al., 2018). Moreover, when stakeholders perceive more equity in information sharing, they
become open to increased coordination, which enhances collaboration (Zhang et al., 2018).
Additionally, Azhar et al. (2014) revealed in their research that the need for more effective
interoperability is a major hurdle to inter-organisational integration. Furthermore, as inter-

Society
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uss organisational integration significantly contributes to implementing multi-party contacts in
2,2 IPD projects, the interoperability issue must be addressed.
CEC (degree of centrality rank, 9; Eigenvector centrality rank, 4)
IPD lacks an accurate cost estimation methodology at the front end of a project when little
information is available (Elghaish et al., 2020a). Additionally, several financial management
challenges are associated with integrating BIM with IPD (Elghaish and Abrishami, 2020).
144 Some solutions have been proposed in the literature to overcome these challenges. These
include utilising 5D BIM with Monte Carlo simulation, mathematical models developed
through detailed 5D BIM models, and a novel mechanism of managing cost savings through
distinguishing between saved resources from the organisation level to the daily task level,
which increases trust among stakeholders (Elghaish et al., 2020a).

5. Conclusion

The factors of IPD are prevalent in the literature; however, the interactions between these
factors are a research gap. This study aimed to fill this gap by conducting a comprehensive
SLR, which identified 127 IPD factors. These factors were then uploaded to VOSViewer
software to determine the key elements in the literature. The results revealed connections
between the key factors, but the polarity was missing. Therefore, deductive reasoning was
used to determine the polarity among the key factors. The polarity was visualised using a
causal loop diagram created with VENSIM software. The factors and their interlinks were
analysed through frequency, degree of centrality, and Eigenvector centrality rankings. The
critical factors of IPD are:

MR&T, RtC and CCP that appeared in all three analyses; and

CRtC, DiA, I and CEC that appeared in the degree of centrality and eigenvector
centrality analyses.

In conclusion, industry practitioners and academics should concentrate on these key factors
and their interactions to develop solutions for overcoming them.

5.1 Limitations

The limitations of SLR include risks of bias, such as selection bias, publication bias,
attrition bias and selective outcome reporting. Articles published in less-known and
non-English databases may have been excluded. However, the SLR process overcomes
these limitations.

5.2 Originality

This study is the first to analyse the interactions between IPD factors in the global
construction industry based solely on an SLR. While there are several articles on the factors
of IPD implementation globally, the interactions have never been studied before. The factors
of IPD do not function in isolation but rather interact with other factors within the factor
network, increasing their impact on its implementation in the global construction industry.
Through deductive reasoning, this research identified IPD factors, whether positive or
negative, that influence each other. Additionally, this research study contains an in-depth
analysis through various methods, such as frequency, nodes, degree of centrality and
eigenvector centrality, to identify the critical factors in the IPD factor network. The factors
that were among the top in every analysis were identified as the most significant.
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5.3 Practical and theoretical implications Urbanization,
The practical implications of this study include guiding industry practitioners to understand how  Systainability and
key factors interact and influence each other, thereby affecting the global implementation of
IPD. Additionally, since the critical factors have been identified through various analysis
methods, practitioners can focus specifically on these factors. The current research highlights
mutual respect and trust, resistance to change and challenging cultural paradigms as consistent
critical factors across all analyses. Furthermore, the client’s resistance to change, cost estimation 145
challenges, difficulties in achieving financial transparency and interoperability have been
identified as additional critical factors. This knowledge will assist industry professionals in
developing a solution-oriented framework to address these critical factors, ultimately increasing
IPD adoption within the global construction industry. Greater implementation of IPD is
expected to enhance sustainability practices, ultimately benefiting society. Given that this is the
first study exploring the interactions between factors and IPD implementation worldwide, its
theoretical implications include encouraging further research to validate these findings.
Additionally, further studies could examine the individual critical factors to strengthen the
results of this investigation. Similarly, researchers and academics can develop a solution-
focused framework to help overcome these key challenges.

Industry practitioners will understand the key factors and how they influence or are
influenced by others. With their direct experience in project execution, they will benefit from
this knowledge, helping them anticipate potential issues. This allows them to develop possible
solutions in advance. Stakeholders in the construction sector, when given the chance to adopt
the IPD project delivery method, will recognise the interactions between factors and potential
challenges. Unlike practitioners, stakeholders may not be directly involved in project execution;
however, this knowledge will assist them in making vital management decisions both at the
project’s start and during construction. The interactions between IPD factors have been explored
for the first time, and researchers can build on this foundation. Further investigation of this
study’s results can help confirm the findings, and other analysis methods can be explored.
Additionally, since this study only examines the interactions between IPD factors from existing
literature, researchers can conduct studies in specific countries to identify country-specific
dynamics. Academics interested in teaching about collaborative contracting, like IPD, and the
barriers to its implementation, will also benefit from these insights. The findings can be
incorporated into educational programs, not just at universities but also in trade schools where
practical and on-the-job issues are addressed.

Society

5.4 Future studies

This study is a building block for researchers to focus on solving critical factors to TPD
implementation. As the factors have been narrowed down to the most significant ones, this
study should motivate researchers to focus solely on the solutions that will significantly
impact the practical implementation of IPD in the global construction industry. Additionally,
future research can investigate the key factors of IPD along with their interactions in
individual countries.
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44 Azharet al.

45 Sun et al.

46 Osman et al.

47 Nejati et al.

48 Seed

49 Dossick et al.

50 Aapaoja et al.

51 Tillmann et al.

52 Ku

53 Ibidapo et al.

54 Bilge

55 Ma et al.

56 Elghaish et al.

57 Bilbo et al.

2017

2015

2015

2015

2014

2014

2013

2013

2012

2009

2017

2021

2023

2020

2014

Influence of multiparty ipd
contracts on construction
innovation

Critical look into the relationship
between information and
communication technology and
integrated project delivery in
public sector construction
Communication behaviours to
implement innovations: How do
AEC teams communicate in IPD
projects?

Readiness assessment for
implementation of Integrated
Project Delivery (IPD) in
Industrialised Building System
(IBS) projects

Feasibility of using an integrated
project delivery (IPD) in mass
housing collaborative projects
Integrated project delivery requires
anew project manager

IPD in practice: Sustaining
collaboration in healthcare design
and construction

The characteristics of and
cornerstones for creating integrated
teams

How integrated governance
contributes to value generation -
Insights from an IPD case study
The core of Eden: A case study on
model-based collaboration for
integrated project delivery
Exploring opportunities of
integrated project delivery in off-
site manufacturing of the
Australian housing sector

A real estate development model
for Turkey: real estate certificates
and integrated project delivery
An optimum risk/reward sharing
framework to incentivise integrated
project delivery adoption

Factors driving the success of cost
management practices in integrated
project delivery (IPD)
Comparison of Construction
Manager at Risk and Integrated
Project Delivery Performance on
Healthcare Projects: A
Comparative Case Study

USA

USA 155

USA

Malaysia

Iran

USA

Not identified

USA

USA

UK

Australia

Turkey
USA
USA, UK,

Australia

USA

(continued)

Downloaded from http://www.emerald.com/uss/article-pdf/2/2/123/10611881/uss-12-2024-0094en.pdf by guest on 12 November 2025



USS Table A1. Continued

2,2
g S.no. Author(s) Year Paper title Country
58 Ebekozien et al. 2022 Integrated project delivery in the Nigeria
Nigerian construction sector: an
unexplored approach from the
156 stakeholders’ perspective

59 Alinezhad et al. 2020 Analysis of the benefits of USA, UK
implementation of IPD for
construction project stakeholders

60 Rosayuru et al. 2019 Sustainable BIM based integrated ~ Sri Lanka
project delivery system for
construction industry in Sri Lanka

61 Dalui et al. 2021 Integrated project delivery with UK
BIM: A methodical approach
within the UK consulting sector

62 Govender et al. 2018 The awareness of integrated project South Africa
delivery and building information
modelling - facilitating
construction projects

63 Korb et al. 2016 Overcoming “But We’re Israel
Different”: An IPD
Implementation in the Middle East

64 Karasu et al. 2022 The interplay of IPD and BIM: a Not identified
systematic literature review
65 Evans and Farrell 2022 A strategic framework managing Worldwide

challenges of integrating lean
construction and integrated project
delivery on construction
megaprojects, towards global
integrated delivery transformative
initiatives in multinational
organisations

66 Ahmed et al. 2021 Contractual Guidelines for USA
Promoting Integrated Project
Delivery

Source(s): Authors’ own work
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