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Abstract It has been shown that the traditional contract model, which is widely used in the Saudi Arabian
construction industry, is no longer suitable for handling complex construction projects. Therefore, a collaborative
project delivery system, Integrated Project Delivery (IPD), should be introduced. In addition, collaborative tools
such as Building Information Modelling (BIM) should be used to improve communication among project
stakeholders. Hence, this study focuses on exploring and investigating the Strengths, Weaknesses, Opportunities,
and Threats (SWOT) factors for integrated project delivery that supports BIM-based construction projects in Saudi
Arabia. Besides, determining the best strategies for implementation. In the first phase, SWOT factors for integrated
project delivery contract model in supporting BIM-based construction projects were identified through a literature
review, expert’s opinions, and questionnaire survey to rank the importance level of the selected factors in the Saudi
Arabian construction industry. Resulted, 17 SWOT factors were ranked using the means and standard deviations
values. In the second phase, the top priority factors under each SWOT were selected in order to develop the AHP
model with the best strategies. A confirmatory approach was used to validate the results to create a final AHP model.
The weight aggregation of SWOT factors and strategies were then analysed. As a result, the most critical factors for
each SWOT factors and implementation strategies were identified, namely SO strategy, WO strategy, ST strategy,
and WT strategy. The results were then validated by experts to ensure that these strategies are applicable in the
construction industry in Saudi Arabia.
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1. Introduction
The construction industry is the source of the formation
of a complex system [1,2]. From this statement, we can
interpret that a construction project is undeniably a highly
complex system due to the large number of stakeholders
from different parties [3]. In the Saudi Arabian
construction industry, traditional contract models are still
widely used, although it is obvious that these contract
models are no longer suitable to deal with the increasing
complexity of projects [4]. The traditional project delivery
system in this contract model provides very limited
opportunities for collaboration and development [5].
Hamzeh, et al. [6] mentioned that traditional project
delivery often has a reputation of being “disconnected”
due to the lack of communication and trust between
project stakeholders. These characteristics are mainly due
to the lack of collaboration tools in the system. In addition,
the traditional contract model leads to about 15 percent of
cost overruns and project duration extension, while the
problem of limited communication accounts for 10
percent [7]. The penalties and punishments only are given

to those project stakeholders that bonded by the contracts
[5]. The performance of the whole team is always ignored
and only focused on the individual performance. One of
the many important problems that can be observed is the
increasing health and safety (HSE) problems that occur
almost every day on the construction site [7].
A collaborative execution process must be implemented
to manage the huge amount of project activities and
information, and to effectively execute construction [5].
Integrated Project Delivery (IPD) is a project delivery
system that is capable of efficiently combining people and
procedures into one system [8]. However, in the
construction industry, especially in Saudi Arabia, this
project delivery system has not been implemented
extensively. In order to fully accept and implement IPD, it
is necessary to break away from the traditional mindset
that was planted during traditional project delivery [6].
The reason for the need to break away from the traditional
mindset is that project stakeholders need to adopt a culture
of full collaboration and constant communication when
implementing IPD. This has led to one of the biggest
obstacles, as previous studies have shown that project
stakeholders in the current generation largely do not
engage in collaboration and communication between
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parties [7]. In addition, for the full implementation of
IPD, full adaptation to the local economy and culture is
crucial, which most construction companies cannot meet
[1]. Implementing a new project delivery system by
abandoning the previous project delivery system could
require a huge investment [9]. Contractors who know little
about IPD and do not have a clear idea of the profitability
of IPD will not dare to take the risk of this investment.
To improve communication between building parties,
an effective collaborative tool can also be used, namely
Building Information Modelling (BIM). BIM has the same
fate as IPD in that, despite all its advantages for increasing
project efficiency, it is not yet widely used in the
construction industry. There is still a very unclear idea of
the actual tasks and responsibilities of a BIM consultant
[10]. The confusion in delegation will sabotage the
benefits of BIM consultant role. Abd Jamil and Fathi [11]
agreed that compensation related to the use of BIM is one
of the main obstacles in the implementation of BIM. The
payment of contractors and consultants will change as
payment can be based on performance metrics. Ownership
of the model is a major challenge in implementing BIM.
The debate over who should own the model always causes
confusion. Some felt that the project owner should own
the model, while others felt that the primary model owner
should [10].
From the previous studies, we can conclude that IPD
and BIM are inefficient when implemented separately.
IPD plays the role of a delivery system, while BIM is a
tool. IPD should support BIM -based projects in Saudi
Arabia to reach their full potential. Ilozor and Kelly [12]
mentioned that BIM is able to provide a single platform
for data collection and integration, while IPD provides a
framework for stakeholders to collaborate with common
goals. Therefore, this study aims to investigate the current
contracting model for BIM-based construction projects,
explore the SWOT factor of IPD to support BIM -based
projects and strategies of IPD contracting model for BIM based projects in Saudi Arabia, and suggest the best
strategy for using IPD for BIM to support construction
projects in Saudi Arabia. This study would help
stakeholders and the construction industry to achieve
future goals of implementation huge projects with an
effective time management, where the importance of
contracting model is little understood. These factors
encourage contracting concepts to be integrated into the
BIM. Subsequently, the enhancement and efficiency of the
construction projects in the industry will be increased.

2. Literature Review
2.1. Integrated Project Delivery (IPD) &
Building Information Modeling (BIM)
Integrated project delivery (IPD) is generally defined
as a project delivery system that integrates project
stakeholders along with project operations and business
structures into an innovative construction process [6]. This
delivery system involves collaboration among members in
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the early stages of the process to promote trust and control
future problems in the early stages [13]. The IPD consists
of shifting the tasks in the early stage of the design phase
to the construction process [5]. The shifting of work
then involves contribution from different construction
parties at the same time, which requires a high level of
collaboration.
Furthermore, IPD unifies all practises into a single
building project to make all members aware that they are
all working as one [7]. IPD aims to overcome the main
problem of the conventional project delivery system,
which is often called “segmented” and consists of a silo
effect [14]. Mutual respect and functional interaction are
one of the main issues in the implementation of IPD [5]. It
provides not only a platform but also a common
environment to promote professionalism among project
parties [7]. One of the main features of IPD is gain share
and pain share [6]. Negative consequences are shared
equally by all members, and rewards are shared equally by
all members. The integrated feature of IPD reduces the
possibility of project extensions, cost overruns and
wastage of work [15]. Kiani and Khalili Ghomi [15] also
added that IPD can also efficiently provide transparency to
all project members. As mentioned earlier, IPD can
enhance collaboration and search for alternative solutions
using collaboration tools such as Building Information
Modelling (BIM) [7].
Nevertheless, building Information Modelling (BIM) is
a data-rich and multifunctional digital data model for
storing building designs and promotes both construction
and operation in a collaborative platform [16]. In addition
to data storage, BIM is also a knowledge sharing platform
as BIM allows multiple inputs from different users and
parties [11]. BIM Is able to analyse the perspectives and
requirements of different users and generate feedback
to improve building design [16]. In addition, Gbadamosi,
et al. [17] mentioned that BIM has the ability to improve
the efficiency of information flow through a virtual
integration platform. It ensures that all members are
connected and updated in real time. BIM is not only a
technological tool, but also involved in the whole project
life cycle by participating in decision making from the
earliest to the last phase [11]. Therefore, BIM is always
known to be multidisciplinary and to identify issues that
may or may not affect the projects.
The BIM has the function of collision detection, which
facilitates the maintenance of the design model. In
addition, BIM is able to generate drawings and documents
quickly, replacing CAD drawings with lower efficiency
[2]. BIM is characterized by transparency and promotes
collaboration among project stakeholders. Therefore, BIM
can promote integration, which in turn addresses the
implementation of IPD throughout the project life cycle
[5]. Rowlinson [1] mentioned that BIM could be a pilot
for early engagement and integration in construction
project delivery. BIM as a collaborative management tool
can only be fully utilized if it is supported by collaborative
project delivery, namely IPD [5]. This shows once again
that both tools and project execution need to work
together to reach their full potential.
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Table 1. SWOT factors of Integrated Project Delivery in supporting BIM-based project
Previous study

No.

SWOT Factor

1
2

limited errors occur
enhance the design toward sustainability
more collaboration among project
stakeholder
avoid risk and rewards
meets future activities and goals

3
4
5

6
7
8
9

high cost of implementation and
procurement
conflict in interest between project
stakeholders
It difficult to understand the contract model
and the implementation
required culture change

Fakhimi,
et al. [19]

Kiani and Khalili
Ghomi [15]
Strength (S)
x

Ilozor and
Kelly [12]

Mei, et al.
[18]

Ilozor and
Kelly [12]

Halttula,
et al. [20]

x

x

x
x

x

x

x
x
Weakness (W)
x
x

x

x

x
Opportunity (O)

10
11
12
13

expansion of market opportunity
reduce environment impact
improvement of contractor matter
promote innovative methodology in the
industry

x
x

x
x
x

x
x
Threat (T)

14
15
16
17

lack of practice on the contract model and
implementation
lack of support from the authority
required of a qualified operator
unclear vision of ROI leads to unwillingness
on the implemen-tation

x

x

x

x
x

2.2. Developing SWOT Factors
The strengths, weaknesses, opportunities, and threats
(SWOT) of integrated project development (IPD) in
supporting BIM -based projects were examined. Based on
the previous study, a total of seventeen (17) factors
underlying SWOT were identified. The seventeen factors
were located at SWOT of IPD in supporting BIM -based
projects. The summary of the SWOT factors and the
relationship between previous studies that addressed the
SWOT factors are shown in Table 1.
2.2.1. Strength (S)
According to the strength (S) factors, reduce design
errors effectively. When a BIM-based project is supported
by IPD, errors within the project can be effectively
reduced and avoided [18]. The overall efficiency of the
project is increased due to the reduced error rate. Apart
from error reduction, Ilozor and Kelly [12] mentioned that
the interaction of IPD and BIM can improve the cost,
schedule, and project dynamics to increase the overall
performance of the project.
In addition, they also help to improve maintenance,
operations, and constructability planning [20]. Besides,
Support for sustainable design. IPD that facilitate the
integrated design process can greatly improve the building
energy simulation performed by BIM, which is known as
an efficient tool for sustainable design [18]. This shows
that IPD is the best and most effective system for
integrating BIM as a sustainability tool.

x

Improving collaboration. IPD is characterized by
integration and early involvement, while BIM itself is a
comprehensive data storage and collaboration tool [18].
Moreover, the bilateral collaboration of IPD and BIM
could efficiently support the integration in the early stage
of the projects. BIM is also widely known as a very
effective team building tool that supports the integration
strategy of IPD [19]. In addition, IPD supporting BIM also
provides a much clearer communication medium between
stakeholders to improve collaboration.
Equal risk and reward for all project stakeholders. The
risks that occur during the project or the gains that are
achieved by the project are borne equally by all project
stakeholders [19]. This is due to the fact that each project
stakeholder has equal responsibility for their contribution
to the project objectives throughout the life cycle of the
project [20].
2.2.2. Weakness (W)
The weakness is focus on the expensive procurement
and implementation. Implementing IPD and BIM requires
the purchase of expensive software, and there are also
some costs associated with changing the contract model.
Project stakeholders believe that implementation is
expensive because of the lack of funds to implement BIM
[15]. The customer will not invest in the contract model
unless it becomes a significant ROI.
Also, an interoperability problem has found that the
BIM-based project supported by IPD consists of
interoperability problems between software. The BIM
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model can only run in a specific software and does not
allow sharing with other software [12, 19]. The lack of
interoperability of BIM sabotages the integrating and
collaborative property of both BIM itself and IPD [15].
The contract model and implementation are difficult to
understand. Kiani and Khalili Ghomi [15] mentioned that
the difficult understanding of the contract model is one of
the obstacles in implementation. Practical implementation
examples from other countries should be used as a guide
for implementation in Saudi Arabia.
Required Culture Change. The introduction of IPD to
support BIM -based projects required a significant change
in construction processes and a culture change among
project stakeholders [19]. Several project stakeholders are
forced to abandon their traditional mindset to accept the
new project delivery [6].
2.2.3. Opportunity (W)
Globalization through the involvement of international
project participants. IPD and BIM-based project
collaboration could increase market opportunities due to
the ability of bilateral collaboration to improve project
efficiency [18]. IPD supporting a BIM -based project can
also shift the product chain toward globalization [12]. In
addition, the increase in market opportunities is also due
to the characteristics of alternative approaches [18].
Reduce the environmental impact. The increasing
implementation of IPD that supports BIM -based projects
can fulfil the need to reduce the environmental impact in
the construction industry [12]. This is due to the
characteristics of BIM as a sustainable tool in construction
[18]. In addition, IPD and BIM will make the construction
process much more sustainable because the cooperation
can effectively reduce the waste on the construction site
[20].
Improving contract issues. The coupling of IPD and
BIM can improve the contractual and legal aspects of the
project. The traditional contract models only focus on the
lowest bid [19]. This bidding method has sabotaged the
integration of project stakeholders [20]. Therefore, a better
contract model for collaboration is needed, especially for
BIM -based projects supported by IPD.
Foster innovation in the industry. The collaboration of
IPD and BIM can lead the construction industry to an
unprecedented culture of innovation [18]. The innovation
that benefits the industry focuses primarily on
collaboration achieved through the use of innovative
collaborative technologies and highly collaborative project
delivery.
2.2.4. Threat (T)
The lack of practice in the contract model and
implementation. There is a very limited amount of
educational material available on the implementation of
Integrated Project Delivery and BIM [15]. The issue is
influenced by the limited supply of BIM on the market
[19]. The outcome is a 0 to 1 score when the weights are
compatible with the criteria [21]. Few studies have applied
the AHP technique on selecting sustainable building
materials based on environmental, economic, and social
criteria. It is shown that there is a disparity between
current policy instruments, such as the life-cycle analysis
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(LCA), and their practical use in the environmental
assessment Akadiri [22]. The study assessed the
sustainability of three roofing materials, which will allow
stakeholders to select sustainable building materials.
However, the selected classification criteria were not
based on a literature review. Besides, the research also
ignored many significant parameters of sustainable
building materials [22]. An AHP model for selecting the
best sustainable agricultural method was likewise
developed. Again, results show that the ecological
criterion is essential [23].
Besides, lack of support from the authority. According
to Kiani and Khalili Ghomi [15], limited legal support
from local authorities is a major threat to the
implementation of IPD that supports BIM -based projects.
This is due to the fact that the use of BIM and IPD in the
construction industry is still unique in the world and
especially in Saudi Arabia.
The need for a qualified contractor. The need for
qualified contractors has led to challenges in the
implementation of bilateral cooperation [19]. As
mentioned earlier by Kiani and Khalili Ghomi [15], it is
difficult to operate the software and training is required.
The skills and competence of an operator are essential to
operate and handle the software BIM [15].
The customer's unwillingness to use BIM -based IPD.
Kiani and Khalili Ghomi [15] confirmed that the project
owner is not willing to use BIM -based IPD, which is a
major threat to the implementation. The project needed a
clear vision of return on investment (ROI) to enable
funding of a new project process [7]

3. Methodology
This study set a total of three objectives: to investigate
the current contracting model for BIM -based projects in
Saudi Arabia and explore the SWOT factor for IPD to
support BIM -based projects (objective 1), to identify the
SWOT and strategies of IPD contracting model for
BIM-based projects in Saudi Arabia (objective 2), and to
propose the best strategy for using IPD for BIM to support
construction projects (objective 3). To achieve the
objectives of the study, a mixed method was used as
shown in Figure 1.
To achieve objective 1, the exploratory approach was
used. Purposive sampling is used as the sampling method.
According to Sekaran and Bougie [24], purposive
sampling is a technique used to find a specific target group
of people who can provide useful information based on
their qualifications on the topic [25]. The respondents
come from academic backgrounds, but at the same time
have been working in the industry for more than 10 years.
The respondents have indicated the current contracting
model used for the BIM -based project in Saudi Arabia
based on their experiences. In addition, they have also
confirmed and modified the SWOT factor for IPD to
support BIM -based projects identified in previous studies.
The data will be collected through interviews and
questionnaires as the data is primary data. After the data
collection is completed, the data will be analysed using
descriptive qualitative analysis.
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Figure 1. Research flow chart

Figure 2. The AHP model for the best strategy analysis

For objective 2, the exploratory approach was used.
Respondents are identified using snowballing. Sekaran
and Bougie [24] mentioned that snowballing is a sampling
technique in which respondents participate voluntarily.
Once the respondents related to the study are identified,
the respondents will identify other respondents who are
likely to search for a respondent similar to the background
of the study. This study is based on 42 respondents. The
respondents are project participants from the construction
industry in Saudi Arabia. The survey method is interview
by distributing the questionnaire. The respondents rated
the factors of SWOT on a Likert scale in the questionnaire
and indicate appropriate implementation strategies based
on their experiences. Therefore, it is also primary data.
The collected data is then analysed using statistical

descriptive analysis to identify the most important SWOT
factors and strategies.
To achieve Objective 3, a confirmatory approach was
used. A purposive sample is used to identify respondents
[26]. The interviewees are experienced employees in the
construction industry with high years of experience.
Three experts were interviewed. The questionnaires
were used to identify the most critical factor SWOT and
the best strategy to implement IPD for BIM in Saudi
Arabian construction projects. The collected data were
analysed using Analytic Hierarchy Process (AHP) model
as shown in Figure 2. AHP is a decision-making tool that
is capable of aligning qualitative and quantitative factors
[27,28]. AHP is effective in comparing alternative
strategies.
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industry because it can effectively improve collaboration
and communication among project stakeholders.

4. Results
4.1. Semi-structured Interview

4.2. Ranking Analysis

In order to confirm and validate the results of the
investigation of the SWOT factor of IPD in supporting
BIM based construction projects from the previous studies,
a semi-structured interview was conducted with experts
before the distribution of the first questionnaire [29]. This
interview also served to identify the most widely used
contract model in the industry and to explore whether or
not the contract model can be implemented in the
construction industry. In addition, the experts discussed
the ability of IPD to improve the construction industry in
Saudi Arabia.
As a result, participants agreed that the most common
contract model in the construction industry is Design Bid
Build (DBB). In addition, participants mentioned that
DBB should continue to be used for now because the
industry is not yet ready to adopt IPD. IPD is a
complementary contracting model that requires multiple
components. Respondents indicated that DBB should
continue to be used for smaller projects because it could
create conflicts of interest with IPD. IPD should be used
for megaprojects with higher initial costs, outage costs,
and corrective costs, such as petrochemical, oil and gas,
marine, and power plant projects. Finally, all participants
emphasised that IPD would improve the construction

4.2.1. Respondent’s Profile
After confirming and validating the findings from the
literature review during the interview, a questionnaire was
distributed to the project participants in Saudi Arabia
using a Five Likert scale rating which have been used in
many studies [30-37]. The questionnaire was used to rank
the SWOT factors of the IPD contract model for the BIM
project in Saudi Arabia. 42 valid questionnaires were
returned and used for the analysis. The demographic data
of the respondents were collected and illustrated as shown
in Figure 3.
Figure 3 shows that respondents come from a variety of
occupational backgrounds, reflecting the accuracy of their
experience in the construction industry. Participants in this
study are 26% contractors, 33% consultants, and 41%
clients.
Regarding professional field, most respondents have
experience with infrastructure projects (37%), followed by
low construction projects (33%), as shown in Figure 3.
Then, 14% of respondents have experience with high-rise
buildings and 16% with other projects. Other projects
include projects such as manufacturing facilities,
geotechnical facilities, and bridge structures.

Figure 3. The data of the demographic analysis
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Table 2. Ranking analysis of SWOT factors of Integrated Project Delivery in supporting BIM-based project
Mean value

Standard
deviation value

Importance
level

avoid risk and rewards

3.5774

0.6911

5

Limited errors occur

4.1581

0.4755

2

enhance the design toward sustainability

4.0613

0.6347

4

meets future activities and goals

4.2548

0.5607

3

leads to more collaboration among project stakeholder

4.2871

0.4584

1

SWOT Factor
Strength

Weakness
conflict in interest between project stakeholders

3.3516

1.0787

4

high cost of implementation and procurement

3.7065

0.6492

2

project stakeholder needs to change the culture and mindset

4.1258

0.5688

1

contract model and application require time to understand

3.2226

1.0658

3

Opportunity
achieve environmental goals through a collaborative effort to reduce waste

3.8677

0.736

3

save time for implementation of large projects

3.9323

0.8826

4

collaboration and contract delivery method lead to improve the entire construction industry

4.2226

0.4993

1

promote innovative methodology in the industry

3.9968

0.6463

2

a trained and qualified operators and project stakeholders is required

4.1581

0.7152

2

lack of practice about contract model and the implementation

4.029

0.6634

1

lack of support from the authority

3.9968

1.0062

4

unclear vision of ROI leads to unwillingness on the implementation

3.9645

0.9307

3

Threat

4.2.2. Relative Importance Index of SWOT Factors
From the first questionnaire survey that was sent out to
the project stakeholders in the Saudi Arabia region, the
respondents were requested to rank the subfactors in each
SWOT factors through the Likert Scale. As refer to Vinh,
et al. [38], the mean and standard deviation of the Likert
Scale from the survey responses for each SWOT factors
have been analysed and presented to identify the most
critical factors, as shown in Table 2.
From the analysis the most critical strength factor is
“leads to more collaboration among project stakeholder”,
which has the highest mean and lowest standard deviation
value with the mean value of 4.2871 and standard
deviation value of 0.4584. The second most critical
strength factor is “limited errors occur”, with a mean value
of 4.1581 and a standard deviation value of 0.4755. The
third critical strength factor is “meets future activities and
goals”, with a mean value of 4.2548 and a standard
deviation value of 0.5607. This factor has a higher mean
value compared to the second most critical factor;
however, this factor is further away from the “high mean
low standard deviation” region; hence it will be less
critical compared to the second factor. From the result,
most of the respondents agree that the implementation can
support the collaboration among project stakeholder as
IPD can effectively enhance the seven dimensions (7D) of
BIM.
Meanwhile, the most critical weakness factor is “project
stakeholder needs to change the culture and mindset”,
with a mean value of 4.1258 and a standard deviation
value of 0.5688. The second most critical weakness factor
is “high cost of implementation and procurement”, with a
mean value of 3.7065 and a standard deviation of 0.6492.
Other than that, the third most critical weakness factor will
be “contract model and application require time to

understand”, with a mean value of 3.2226 and a standard
deviation value of 1.0658. From the result, we can see that
the respondents think that the requirement of culture
change is a huge barrier for the implementation as project
stakeholders have been applying the traditional contract
model that uses an entirely different mindset.
According to the opportunity group, the factor
“collaboration and contract delivery method lead to
improve the entire construction industry” are ranked
number 1 as the most critical opportunity factor, with a
mean value of 4.029 with standard deviation value of
0.4993. The factor that ranked number 2 will be “promote
innovative methodology in the industry”, with a mean
value of 3.9968 and standard deviation value of 0.6463.
Furthermore, for rank 3 factor, “achieve environmental
goals through a collaborative effort to reduce waste” with
a mean value of 3.8677 and a standard deviation value of
0.736 was ranked as the third place. From the result, we
can summarize that most of the respondents agreed that
the opportunity to improve the industry is more critical
when compared to other factors.
From the ranking analysis of the threat group, “lack of
practice about contract model and the implementation” is
the most critical factor with a mean value of 4.029 and a
standard deviation value of 0.6634. The second critical
factor is the factor “a trained and qualified operators and
project stakeholders is required” with a mean value of
4.1581 and a standard deviation value of 0.7152. The
factor ranked number 3 will be a factor “unclear vision of
ROI leads to unwillingness on the implementation”, with a
mean value of 3.9645 and a standard deviation value of
0.9307. Lack of practice about contract model and the
implementation rated as the most critical factor as there is
a very less practical practice in the Saudi Arabia
construction industry.
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4.2.3. Implementation of SWOT Strategies
The most critical factor for each SWOT factor has been
identified, as shown in Table 2. These critical factors
should be utilized and overcome to fully enhance the
implementation of IPD in BIM-based projects, as
summarised in Figure 4. An implementation strategy must
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be applied. Hence, an interview is carried out to explore
the implementation strategies based on the perspective of
an experienced engineer from the industry.
To utilize the Strength factor, it must promote
collaboration among the project stakeholders. It can also
effectively reduce rework, wastage and warehousing.

Table 3. Strategy formulation and implementation
Strategies
strength & opportunity (SO)
weakness & opportunity (WO)
strength & threat (ST)
weakness & threat (WT)

Common Factor

IPD Support

Collaboration enhancement
can fully implement the IPD
promoting the importance of IPD
require a change in mindset and
and BIM
cultural mindset
top-down compulsory
enhance collaboration
implementation
lack of practice about contract
require culture and mindset change
model and the implementation
for the project stakeholders

BIM-based project to be
supported by IPD
collaboration – reduce errors
require expensive cost for
software and implementation
support future activities and
collaboration like (7D)
difficult to learn

Source
[19,39]
[12,40]
[19,41]
[15,19]

Figure 4. Summary of the most critical SWOT factors

From the interview, to overcome the Weakness, a
top-down method should be implemented where the
owner should put it as mandatory for the implementation
of IPD on the project. The project stakeholder at the lower
level should follow the instruction to improve the
construction industry on the contract model, which is the
opportunity factor. It needed to be done by learning
through time. Project stakeholder should learn from the
mistake to gain experience to fully implement the contract
model and enhance its benefits. To overcome the Threats
as well, a practical example of the project should be done
to create a good example for the industry.
4.2.4. Validation of Implementation Strategies
With reference to the expert interview, the
implementation strategies from previous studies were
examined. These strategies were developed considering
the relationship between the most critical factors among

the SWOT factors. The final implementation strategies are
shown in Table 3. This results in four strategies; the first
strategy is the Strength & Opportunity (SO), which aims
to improve collaboration to achieve full implementation
of IPD to effectively reduce design errors with BIM.
The second strategy is Weakness & Opportunity (WO),
which aims to highlight the importance of IPD and BIM
to the private sector and government agencies by
considering that a shift in thinking and culture is required
while paying attention to the expensive cost of
the software BIM. The third strategy is Strength &
Threat (ST), which provides for mandatory top-down
implementation by leveraging IPD's ability to improve
collaboration to help BIM support future activities such as
7D BIM. The fourth strategy is Weakness & Threat (WT),
an ongoing cultural shift toward IPD to improve contract
model practices and implementation to support learning
on BIM software.
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4.3. Developing the Best SWOT Using AHP
4.3.1. Evaluation of the Best SWOT Strategies
Data for the Analytic Hierarchy Model were gathered
using the second set of questionnaire surveys (AHP). The
AHP model's goal is to accomplish Objective 3, which is
to recommend the optimal method for employing IPD for
BIM in supporting building projects. The questionnaire
was used to compare the importance of the SWOT factors
on a scale of 1 to 9. Furthermore, the questionnaire
compared the strategies while taking several SWOT
aspects into account. The respondent must be having a
long year of experience in the sector. This survey drew the
participation of three (3) stakeholders (SH). All
responders have worked in the construction sector for
more than 15 years.
According to the analysis, SH1 indicated that the
Strength component is the most important compared to the
other elements, with a weight of 0.615. The Opportunity
component is the second most important, followed by the
Threat and Weakness factors, in that order, as shown in
Figure 5. Regarding the Strength component, SO is the
most appropriate and important strategy. Regarding the
Weakness factor, WO is the most important strategy. WO
is also one of the most important techniques for the
Opportunity factor. Regarding the threat factor, SO is the
most important strategy. In summary, respondents believe
that SO is the most critical approach when all SWOT
factors are considered, as shown Figure 6.
As a result of examining all aspects of SWOT by SH1,
the plan SO, “to increase collaboration to achieve full
implementation of IPD to effectively minimize errors with
BIM,” was ranked as the best approach. This indicates that
SH1 believes that it is critical to leverage implementation
strengths and opportunities to support and improve
implementation, as the respondent also identified strength
as the most important SWOT aspect. When collaboration
is achieved, there is an opportunity to eliminate redundant
data and increase project efficiency [19]. This method can
also be implemented by fostering mutual trust and open
communication among project stakeholders.

Regarding to SH2, rated the Strength element as the
most critical factor compared to the other criteria, as
shown in Figure 5, with a weighting of 0.520. The
Opportunity element is the second most critical factor,
followed by the Weakness factor. The Threat factor is the
least critical. Results from SH2 in Figure 6, show that
when considering the component strategies, ST is the most
appropriate and critical approach, with a sum weighting of
7.134.
SH2 selected the ST approach of “using mandatory topdown implementation by leveraging the potential of IPD
to foster collaboration to promote BIM in supporting
future activities” as the best strategy.
This indicates that SH2 believes that it is critical to
leverage strength while reducing the influence of the
threat component to promote and enhance implementation.
This technique required top management, such as a
customer, to mandate the implementation of IPD in BIM based projects, leaving the other project stakeholders no
choice but to comply.
According to the results from SH3 stated that the threat
component is the most important compared to the other
elements, with a weight of 0.499. The weakness
component is the second most important, followed by the
opportunity component. SH3 believes that the Strength
aspect is the least important. In evaluating the Strength
component, WT is the most appropriate and critical
method with a weight of 9.335 Figure 6.

Figure 6. Sum of the weight values of SWOT strategies

Figure 5. Weight values of SWOT factors

SH3 ranked WT as the best strategy: “continuous
cultural change toward IPD to improve contract model
practices, and implementation to support learning on BIM
software.” SH3 believes that overcoming weaknesses and
threats is critical, as these two elements ranked first and
second among the SWOT factors. Change should be
continuous and ongoing, with constant change becoming a
routine to be managed [7]. A sudden change in culture
will unsettle the project stakeholders and have a bad
impact on them. Kiani and Khalili Ghomi [15] agreed that
a gradual change could improve the procedures of the
contract model.
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Figure 5 shows the integrated perspective of the AHP
model for the SWOT factor of all three stakeholders. From
the result, the opportunity factor is the most important
among all four SWOT factors. As shown in the
descriptive statistical analysis, the most critical
opportunity factor is the ability to “improve the overall
construction industry in terms of collaboration and how
contracts are managed.” Figure 6 then identifies the
integrated perspective for the strategies by taking the
mean value for each strategy considering the various
SWOT factors for all three SH. The result shows that the
WT strategy has the highest mean value. In other words,
WT is the most effective and implementable strategy that
will improve the implementation of Integrated Project
Delivery in support of BIM -based projects. The second
most effective strategy is the SO strategy, followed by the
ST and the WO strategies.

5. Conclusion
With this study, we successfully investigated the
contract for a BIM -based project in Saudi Arabia through
a pilot study in the construction industry. In doing so, we
found that most projects in Saudi Arabia are still
implemented using the traditional design-bid-build
contract model. In addition, the SWOT factors of this
implementation include the Strength factor, which
represents the ability to “collaboration among project
stakeholder,” the Weakness factor, which represents the
“need for culture and mindset change,” the Opportunity
factor, which represents the ability to “improve the
industry in terms of the contract model,” while the Threat
factor represents the “lack of practice of the contract
model.” A total of four implementation strategies, namely
SO, WO, ST, and WT, were successfully identified based
on the most critical SWOT factors through interview and
validation by previous studies. Based on the integrated
responses of three SH, the most critical SWOT factor is
the opportunity factor. In terms of strategies, the best
implementation strategies were identified through the
integrated views of all three respondents on the AHP
model. The WT strategy is the best strategy to implement.
To improve the research, more respondents should be
used for each survey to get more accurate results. Also,
the respondents should be from a different region of Saudi
Arabia because the nature of projects may be different in
different regions. Therefore, the respondents' perspective
on the topic will be different.
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