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Abstract: Integrated Project Delivery (IPD) is introduced as a vibrant approach to enhance project implementation,
having particular position in recent studies among construction researchers. This study analyzes the research trends on
the field of IPD to provide an appropriate vision for future researchers in this specialized field. While so far no
comprehensive research has been done in this field, this study provides a comprehensive review of existing studies
through in-depth literature review method. This research evaluates studies conducted in the field of IPD, which is a basis
for future researchers to improve conditions of IPD implementation in different countries. For that this study Using
library studies, the trend of researches conducted on various concepts and domains during various years, has been
investigated. Future studies can simply use the outputs of this research to shape their research flow on establishing
continuing progress of IPD. The data obtained from descriptive analyses are illustrated quantitatively, followed by
comprehensive analyses and discussion of the results. Moreover, this study concluded that during recent years, the trend
of studies conducted about IPD has increased, particularly articles examined challenges. In the next step, more studies
have been performed in the field of construction. Those articles are preferred that have evaluated principles, challenges,
and solutions for resolving barriers. Proper IPD implementation facilitates enhanced share of information and early
identification of stakeholders through a proper timing as vital keys to realize objectives of the construction projects,
reduce risks, and increase the chance of project success.
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1. Introduction changes in a specific industry (Erkessousi, 2010). Such
studies at a glance, provides comprehensive information
about a specific topic to the researcher (Kahvandi et al.,

2016). Studies that explore trend of an issue can be

In today’s world, the construction industry is becoming
more complex and specialized day by day, yet

inappropriate function causes loss of various resources in
it (Lichtig, 2006). Therefore, selecting noble approaches
for enhancing project implementation is very significant
(Kent and Becerik-gerber, 2010). Integrated Project
Delivery (IPD) is one of the new approaches of project
implementation that has developed in some countries
during recent years, to improve traditional
implementation methods. In some countries such as USA,
some contracts are written and performed in this regard
(AIA, 2012). This method provides realization of main
objectives of the project through improving factors such
as time and cost and creating conditions for open and
efficient communications among project stakeholders,
and creates win-win fields (Chan et al., 2004).

When it comes to studying trend of a special issue in
science, it definitely includes evaluating a set of effective

implemented in all industries and time periods, and the
main objective of them is collecting data from several and
diverse resources (Abdirad and Pishdad-Bozorgi, 2014a).
In studies, in which the trend of a special issue in a certain
time period is evaluated, an overall screening is done and
usually total information are studied yearly. During recent
years, various studies have been conducted in the field of
IPD. IPD is investigated from different aspects (Li and
Taylor, 2011). But the common thing among all of them is
that most of these studies have tried to introduce the IPD
method as a comprehensive approach (Collins and Parrish,
2014). Considering the fact that available literature has
deeply insisted on the significance of IPD consideration in
the construction industry, collecting and classifying
information about the trend of IPD is very important
(Thomsen, 2009). So far, no comprehensive study has
been done in the field of IPD trend (Kahvandi et al.,

CrossMark


https://crossmark.crossref.org/dialog/?doi=10.32738/JEPPM.201707.0006&domain=pdf&date_stamp=2017-07-31

100 Kahvandi, Z., Saghatforoush, E., Alinezhad, M., and Noghli, F.

2016), and this is the main reason for unfamiliarity of
project stakeholders with such an executive system in the
construction industry (Bach, 2014). This study is
conducted to provide a comprehensive study for
determining the trend of performed studies in the field of
IPD. Moreover, this study concluded that during recent
years, the trend of studies conducted about IPD has
increased, particularly articles examined challenges. In the
next step, more studies have been performed in the field of
construction. Those articles are preferred that have
evaluated principles, challenges, and solutions for
resolving barriers. The next section points to the
background of IPD researches and its achievements.

2. Literature Review

For the first time, comprehensive definitions of IPD were
offered by American Institute of Architects (AIA).
According to this definition, IPD includes presence of all
key factors of the project from outset in an integrated
manner, and using their experiences and constructive
cooperation in a multilateral contract to have a more
successful project and participation in risk and reward for
all stakeholders in project life cycle (AIA, 2007).
Conducted studies in the field of IPD, according to their
extent in different fields, include various cases. In this
regard, various contracts are written to support this
emerging method in the USA, among them is AIA E202
contract, but because of existence of governing rules and
conditions in the construction industry, particularly public
construction (Fish, 2011), sometimes these contracts are
used as attachment to public conditions (Garcia et al.,
2014). It is because the IPD implementation requires
several contractual agreements and changing governing
rules (Ilozor and Kelly, 2012). Using IPD principles to
compile contracts based on time and budget objectives is
very important, so that it can develop training people and
forming a common framework in team (Ghassemi and
Becerik-Gerber, 2011). The IPD method includes
different principles; 1) mutual respect and trust which
introduces team work as a very significant tool for project
success. 2) Mutual benefits and rewards which states that
depending on agreed conditions among all project
stakeholders, rewards should satisfy all of them. 3) Open
communication, which reduces the claims in projects. 4)
Early goal definition that results in creativity, and
strengthens motivation. 5) Organization and leadership
that is delegated to qualified and competent people. 6)
Intensified planning that leads to proper organization of
time. 7) Collaborative innovation that because of open
interlocution produces creativity. 8) Early involvement of
key participants that insists on bringing the key factors in
the project from the beginning. 9) Using updated
technology, and advanced communications are
considered as important factors of IPD implementation
(AIA, 2007).

One of the important factors in implementing the IPD
method is good leadership, trust, respect, suitable work
relations and high degree of team participation (El1 Asmar
and Hanna, 2012). Trust and respect are achieved over
time and via mutual cooperation; in fact trust is the
pre-requisite of cooperation among stakeholders (Clark,
1997). Having mutual trust can successfully complete
complex duties in a common environment (Wong and
Cheung, 2004).

However, structure of organizations and culture
inconsistencies and values are the major barriers of using

this method (El Asmar et al., 2013; Becerik-Gerber et al.,
2010). Conducted case studies in the field of IPD have
shown that in most cases, budget and schedule targets are
achieved in it with a high percent (Hassan, 2013). In the
Cathedral Hill Hospital project in San Francisco, United
States, one of the existing barriers was determining final
costs in the project, and the suggested solution was the
entrance of employer, providers of resources in the
project, before the beginning of construction (AIA, 2012).
One of the important factors is early participation of
contractors and design team. It is because participation in
risk and reward sharing is among motivational factors for
quite all contractors (Hanks, 2015). Gallstedt defines
motivation as a driving force supports team members’
attempts to achieve common team goals. Motivation
changes during project lifecycle. Moreover, Gallstedt
specifies team motivational factors during different phases
of project lifecycle:

Primary phases:

. People deliver the result of their jobs and
receive rewards.

. Encouragement for professional skills.

. Job counseling should be provided to manage
the job.

Executive phases:
. An opportunity for improving the experience.

. The responsibility of achieving milestones has
been assigned to people, and the opportunity to
prove the skill is created.

. People should be encouraged to solve their
problems and share rewards.

Final phases:

. People try to understand how the new project
helps their progress.

. There is an opportunity for proving professional
skills through problem solving methods
(Gallstedt, 2003).

Considering comparisons between projects in which
the IPD method is applied with those projects used other
approaches, significant statistics are obtained in criteria
such as quality, managing changes and communication.
Quality is one of the most important criteria that have been
increased by implementing IPD. Project quality is the
amount of needs met by project’s existing qualifications.
In other words, products of expected performance should
be verified during the project. Verifying project quality is
performed through procedures such as quality guarantee,
quality control, and project and product inspection (EI
Asmar et al., 2015). In the IPD-based projects, changes
have been less and speed of performance has been more,
and also project delivery time has been improved
significantly. The results of case studies are very useful,
particularly to help informed decisions for project
shareholders (El Asmar et al., 2013). The IPD method has
also had significant role in cost criteria, especially in
energy and sustainability savings (Azhar, 2014). In this
method, because of predictions and presence of several
stakeholders from the beginning phase of initial studies,
estimations are much closer to reality (Lee et al., 2013).
Due to available rules in public projects, the IPD method
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is implemented rarely, but according to the conducted
studies, the idea of existence of a regulatory agency is
introduced as a useful way in this field. One of the
advantages of IPD is sharing building information in
project life cycle that is provided to stakeholders for
various and key decision makings (Kelly and Ilozor,
2013).

So far several studies have been done in the field of
IPD, but more basic studies are needed to describe IPD
value at the macro level (Salami, 2012). Conducted studies
have not been focused on the manner of IPD trend. Thus
in this study, the IPD trend has been evaluated to advance
administrative goals and facilitate future studies. No
comprehensive study has been done in the field of IPD
trend (Kahvandi et al., 2016). Its method will be described
in the next section.

3. Research Methodology

Research methodology is a recognition tool and also a
tool for production of equation. From another perspective,
it can be said that research methodology is a regular tool
needed for all researches. There is a logic that separates
regular research from irregular researches in all arenas,
and confirms its being scientific and methodical (Bast,
1994). In this study, research methodology is as literature
review. In literature review, the researcher studies about a
certain issue based on various resources. Such studies are
also free from hypothesis. In other words, literature
review is considered as a descriptive study (Bazargan,
1997). In other words, hypotheses of literature review are
in fact those questions that are proposed in research
objectives section and are replied at the end of the study
(Mohadesi, 1997). Then, collected data are described as
qualitative analysis.

Collected articles are from different scientific
databases, and totally conference articles are less. More
attention has been paid to articles placed in more reliable
databases. All investigated articles are in the field of
construction. In several searches with diverse keywords,
total number of collected articles was 156, which these
articles have been published from 2001 to 2016 in
different countries. It was early years of the present
century that researchers paid attention to innovating and
developing modern methods to improve conditions by the
help of IPD and the first definitions of this new method
was proposed since 2001. Evaluating this volume of
articles provided valuable results for researchers to pave
the road for future studies. Through careful study of texts
of these articles from different aspects and analyzing
obtained data, several tables and statistics are extracted,
which are shown in next section.

4. Data Analysis

Analysis of data is explicating and describing meanings
inherent in data. Interpretation leads to finding
comprehensive and clear understanding of meanings and
concepts. Throughout data interpretation, conflicts and
contradictory contents and/or the way of mutual relations
or events show themselves. Collected data are of
qualitative kind. Matthew and Mills (Matthew and Miles,
1984) have proposed several methods to show qualitative
research data. Among these methods we can refer to
figures, tables, networks, and matrices. Through these
tools, data are offered in an organized shape in a way that
is available to researchers easily (Brennan, 2011). The
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volume of obtained data in this study was so extensive,
thus some criteria considered to have more accurate and
useful classifications. First, classification of all articles
collected from various databases is presented from 2001
to 2016 in the Table 1.

This table demonstrates the extent of IPD scope in
different scientific databases. Addressing the issue of IPD,
due to its comprehensiveness, has made researchers to
consider it from different aspects. Particularly in recent
years, a high volume of such articles has been published in
reliable scientific databases. Evaluating scientific
databases was proposed with high sensitivity, so that the
provided outputs can maintain its comprehensiveness. In
some databases, according to the subject desired to the
researcher, i.e. IPD in construction, not other fields, the
number of found articles was significant. As it is presented
in the above table, the ASCE database, by publishing 85
articles, has the highest number of articles in this specific
field, and this indicates too much attention of this database
to most recent research subjects such as IPD. The list of
156 collected articles based on their subject and resources
has been classified in Table 2.

Following, the Fig. 1 is obtained by classifying articles
based on the number of published articles in different
countries with the IPD subject from different perspectives
based on needs and necessities of its implementation. The
mentioned countries are in different parts of the world. It
indicates that IPD, despite being introduced in less than
one decade, has had a significant growth in the world
(Sive, 2009). Among the mentioned countries, presence of
developing countries is notable. Some of these countries
are still in the beginning of the path of IPD
implementation, because changing the construction
contracts is one the important factors of IPD
implementation. This factor requires changing certain
rules. Therefore, IPD implementation restriction is natural
in those countries, and changing rules requires a long time.
As it is found from the findings, in less than one decade,
most of the countries of the world have tried to implement
IPD. Among these, the number of published articles by
developing countries is also notable and shows their
attention to this method. But considering the legal
restrictions in these countries, proper implementation of
this method has not still been successful (Ghassemi and
Becerik-Gerber, 2011).

Classifying published articles based on different
countries is important, because over time, and by
implementation of this method in these countries, its
various aspects will become more complete and richer.
This issue indicates more focus of researchers in these
countries in future studies, which according to the results
obtained from USA in the field of developing contracts
and producing different articles, it has a high statistics.
European countries, following USA, have evaluated IPD
in different fields. Asian countries, due to their advances
in recent years, have evaluated IPD partially. High number
of producing scientific content about IPD completely
confirms this issue that USA is among the first countries
that developed integrated contracts based on the IPD
method. Therefore, it is not surprising that this country is
considered at the top of countries producing content
related to this noble method.

IPD has been applied in some countries such as the
United States since early days of IPD birth. In some of the
real projects, it has led to significant results such as more
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accurate prediction of project costs, more accurate
compliance of implementation timing, better risk
management through clarification of objectives, reducing
technical complexities through combining stakeholders,
and preference in marketing (AIA, 2012).

The Fig. 2 shows dispersion of articles during different
years from early years of emerging this method till now.
At the initial years of twentieth century, information in
this field has not been completed, though in some partial
cases, suggestions and points from researchers are
proposed. By developing a guide for IPD implementation
by the AIA in 2007, attention to IPD trend has been
increased. Such growing trend can be extracted from the
growing number of published articles on this field since
2007 till now. This figure indicates degree of importance
of IPD in recent years. The number of published articles
on IPD has had a significant rise in 2014. It seems that
from 2007 to 2014, most of studies were about introducing
the IPD approach, and a few articles refer to case studies
that implemented this newly introduced method in the
construction projects; thus, from the beginning of 2015,
due to saturation of articles addressed the importance and
necessity of implementing IPD, the volume of published
articles has reduced.

According to evaluation of published articles in 2016,
researchers have done more comprehensive comparisons
between traditional methods and IPD, through
investigating quantitative results obtained from conducted
projects by the aid of IPD, and the results obtained from
these researches are provided to owners of the
construction industry, in the form of a model. Through
evaluating and classifying knowledge content available in
articles, the Fig. 3 was obtained, which indicates the
number of researches in this field in different areas of
knowledge maturity.

Considering the conducted investigations by different
authors, it seems that IPD articles can be grouped into five
major domains shown in the Fig. 3. At the beginning of
the years of IPD introduction, the focus of many articles
was on the foundations of this newly born delivery
system. IPD foundations state its implementation
principles, and their application challenges. BIM is one of
the important technical tools for IPD implementation,
which has been addressed by researchers and the
construction industry owners significantly in the recent
years. In many of the articles reviewed (Ashcraft, 2009),
BIM and IPD have been evaluated together. IPD
implementation has been done in some countries and some
researchers have published the results of their practical
IPD implementation in the form of reports (Thomsen,
2009). In some of the countries, IPD implementation has
been faced with different barriers, but there are various
solutions for them considering the existing rules. In some
of these articles, solutions are examined completely and
comprehensively in order to implement IPD (Ghassemi
and Becerik-Gerber, 2011).

This figure indicates that challenges in implementing
IPD in the construction industry have allocated a large
portion of researchers’ studies in recent years to
themselves. With the emergence of modern methods,
minds of people tend toward extracting shortages of these
methods unconsciously, and in this regard, it has been
tried to find advantages, disadvantages and barriers in
implementing modern methods. Evaluating basics of IPD,
as a new method, which its principles should be defined in

different aspects, is at the second place of attention of
researchers, because with the development of this newly
born method in the construction industry, developing
countries try to extract principles for implementing that.
The IPD method includes different principles; 1) mutual
respect and trust. 2) Mutual benefits and rewards. 3) Open
communication. 4) Early goal definition. 5) Organization
and leadership. 6) Intensified planning. 7) Collaborative
innovation. 8) Early involvement of key participants. 9)
updated technology, and advanced communications (AIA,
2007; Sommer et al., 2013). Barriers of implementing IPD
in different countries are at the next place of importance.
Some of the barriers includes, the challenge of selecting
compensation for financial losses (Rached et al., 2014),
lack of coordination in payment systems (AIA, 2012;
Becerik-Gerber et al., 2010; Rached et al., 2014), tend to
use conventional contractual methods (Nejati et al., 2014),
disinclination of stakeholders to participate in a project
with common interests (Ghassemi and Becerik-Gerber,
2011; Nejati et al, 2014), lack of integrated
interoperability because of lack of necessary technology
(Becerik-Gerber et al.,, 2010; Ghassemi and
Becerik-Gerber, 2011; Rached et al., 2014), lack of mutual
trust among stakeholders (AIA, 2012). Evaluating the
challenges and their corresponding solutions paves the
road for proper IPD implementation. Since BIM is
considered as an efficient tool for implementing IPD
principles, and finally articles, which state implementation
of IPD in different countries in a way, are at the last place
of importance. It should be mentioned that what is evident
in the articles related to implementing IPD, is high degree
of saving in project costs. The reason of it is early
participation of key project stakeholders, including owner,
designer, contractor, and supplier (Ghassemi and
Becerik-Gerber, 2011). ‘Selecting Appropriate
Technology’ is one of the IPD’s nine principles. BIM is
one of the important tools for resolving this principle. In
some countries, studying and evaluating IPD has led the
researchers to study how to implement BIM (Bao, 2013).
Appropriate definitions of IPD for industry owners and
offering solutions to remove the barriers to IPD
implementation and evaluating the differences of the
samples of it, can be effective in IPD implementation in
different situations. Of the reviewed papers, 13 articles
have addressed the issue of IPD implementation. These
statistics indicate that IPD implementation stage still has
several problems and barriers, including the rules and
regulations governing the construction industry of
different countries (Al Subaih, 2015). In the United States,
the private section has had significant growth in use of
IPD in action however the public sector still faces with
major problems using that (Collins and Parrish, 2014).

Studies about IPD have been done in different
domains; these applied domains are presented in the Fig.
4. In this figure, the construction projects include road
construction, tunnels, dams, watering, building bridges,
public transportation, water and wastewater treatment
systems, ports, airports, oil, gas, and water pipelines
projects, etc. Particularly, building projects also include
office building, commercial towers, hospital facilities,
schools, banks, etc. The miscellaneous group are those not
included in any of the aforementioned classes that authors
have placed these projects in the form of miscellaneous
projects, such as: modernization, refineries, and
petrochemical complexes, and natural gas treatments.
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This figure shows that the construction industry has
benefited from the IPD method more than other industries,
as the number of studies performed in the construction
industry is much more than other fields. From the bank of
collected data, 20 articles have targeted building projects,
particularly. And other studies, nearly 15 studies, include
other fields. The construction domain contains big projects
with huge capital for implementation, which will have
important role in implementing these projects during the
conducted IPD researches. The mutual benefit and reward
principle, which is one of the 9 principles of IPD
implementation, is applied very well in the projects
introduced in these articles. Building projects in the field
of IPD implementation have had fewer shares. Generally,
the construction industry usually enjoys updated
technologies and tools later than other industries
(Ghassemi and Becerik-Gerber, 2011). Miscellaneous
projects that here includes modernization, refineries and
petrochemical complexes, and natural gas treatment
projects, have also less share in IPD implementation,
because in these fields, despite high potentials of IPD
implementation, no comprehensive studies have been
done. On the other hand, the existing contracts do not
allow fast changes in the contract shapes.

In the Fig. 5, articles are classified based on whether
they are covering qualitative results, researches associated
with quantitative results or studies considered just as
definitions, concepts and principles of IPD. The difference
of the investigated cases in this figure is in the way that in
some of the articles, researchers have just examined IPD
itself in order to introduce it to the industry owners. These
definitions include IPD implementation principles,
advantages, barriers, and feasibility of its implementation,
etc. Projects that have taken advantage of IPD over the
past few years and their results have been analyzed
qualitatively, are in the category of qualitative studies. In
some of the articles, based on the performed comparisons
and the obtained results from IPD implementation, the
results have been raised quantitatively. By using the facts
and figures, various statistics of projects have been
presented in some of these articles.
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This figure shows that articles focusing on definitions,
concepts and principles of the IPD are more than other
types of articles. Evaluating quantitative results of
projects, provides very valuable information for
researchers in different fields, thus some of the articles
have tried to achieve this point through making
comparisons and extracting different statistics. Qualitative
results are at the next category of this classification, which
have been done in the USA more than other countries.

Proper IPD introduction to the industry for its easy
implementation is of great significance. Because only after
such an in-depth introduction, entering a new era of
delivering the project can be possible, and then it will be
followed by basics of changing the rules and encouraging
investors and owners of the construction industry to real
IPD implementation. According to the performed
investigations reported in this article, so far, more
quantitative studies on IPD implementation have been
done rather than the qualitative ones (Rahim et al., 2015).
As comparing facts and figures and estimating the profit
of real IPD implementation have had more of importance
to the researchers; this encourages investors to use IPD
more than before (AIA, 2012).

The number of studies conducted in different
countries, indicates extension of IPD implementation in
the construction industry all over the world. In this study,
the number of conducted studies in different years was
analyzed. According to the intention of the researcher,
comprehensive issues in the construction industry were
classified. Degree of importance of each of them was
proposed based on degree of attention of researchers to
them. Challenges of IPD implementation were among
cases considered more than others. In the Fig. 4, it is stated
that IPD focus is on basic domains of the construction
industry. Evaluating the results of case studies has always
been toward informed choices of investors in private and
public sections. However, to this day, contribution of
private section in this field has been more significant. In
the next section, what extracted from these studies is
discussed.

Table 1. Bases presenting articles and the number of found articles in them (from 2001 to 2016)

Database Name

Number of papers

ASCE
ELSEVIER-Science Direct
AlA
SMPS Foundation
Springer Link
Wiley Online Library
ProQuest
Dissertation
Civilica
Taylor and Francis

IEEE
Cumin CAD
CIB-Library
EBSCO
EMERALD

85

W
—_

S O O O N N N W =N =D
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Table 2. List of articles based on their subjects (from 2001 to 2016)

Number  Categorize Topics References

(Kihong Ku, 2009), (Basu et al., 2009), (Mossman et al., 2010), (Barben et al., 2010),
(Cohen, 2010), (Brady and Davies, 2010), (Jackson, 2011), (Singleton and Hamzeh,
2011), (Tillmann et al., 2012), (AIA, 2012), (Franz and Leicht, 2012), (Hampson and

1 Case Study Kraatz, 2013),(Mollaoglu-Korkmaz et al., 2014), (Garcia et al., 2014), (Kraatz et al.,
2014), (Hall et al., 2014), (Do et al., 2015), (Bilbo et al., 2015), (Bygballe et al., 2015),
(Pishdad-Bozorgi, 2016), (Harrison et al., 2016).
(Michael et al., 2010), (Becerik-Gerber et al., 2010), (Fish, 2011), (Fish and Keen,
2 I . 2011), (Lee, 2013), (Rahman et al., 2013), (Mihic et al.,, 2014), (Abdirad and
mplementation

Pishdad-Bozorgi, 2014), (Azhar, 2014), (Rached et al., 2014), (Ma et al., 2014), (Kim
and Teizer, 2014), (Francom et al., 2014).

(Tenah, 2001), (Tan, 2006), (Thomsen, 2007), (AIA, 2007), (McKew, 2007),
(Integrated Workshop, 2007), (Wang, 2008), (Hatem, 2008a), (Hatem, 2008b),
(Thomsen, 2009), (Sive, 2009), (Harty and Laing, 2009), (Smith et al., 2009),
(Perlberg, 2009), (O’Connor Jr., 2009), (Ashcraft, 2009), (Kent and Becerik-gerber,
2010), (Volker and Klein, 2010), (Chan et al., 2010), (Shane and Gransberg, 2010),
(Klotz and Horman, 2010), (Darrington and Lichtig, 2010), (Duke et al., 2010),
3 Principles (Treiblmaier and Filzmoser, 2010), (Cox et al., 2011), (Nofera et al., 2011), (Baiden
and Andrew DF Price, 2011), (Brennan, 2011), (Arjmandi, 2011), (Salami, 2012),
(Overbeek et al., 2012), (Jayasena and Senevirathna, 2012), (Wamelink et al., 2012),
(Tatum and Luth, 2012), (Hickethier et al., 2013), (Macdonald and Mills, 2013),
(Rawat and Divekar, 2014), (Lee et al., 2014), (Azhar et al., 2014), (Shahhosseini,
Hajarolasvadi, et al., 2014), (Shahhosseini, Shakeri, et al., 2014), (Seed, 2014), (Roe,

2014).
(Chan et al, 2004),(Ballobin, 2008),(Ghassemi and Becerik-Gerber,
4 IPD Barriers 2011),(Shahhosseini, 2013),(Sommer et al., 2013),(Lee et al., 2013),(Nejati et al.,

2014),(Collins and Parrish, 2014),(Zhang and Li, 2014),(El Asmar et al., 2015).

(Hasan, 2010), (Gokhale, 2011), (El Asmar and Hanna, 2012), (Alp and
Vonwerssowetz, 2013), (Korkmaz et al., 2013), (Hassan, 2013), (Jones, 2014),

5 IPD Benefit (Perdomo and Cavillin, 2014), (Bach, 2014), (McCurley and Powell, 2015), (Rahim
and Nawi, M. N. M. Nifa, 2015), (Anonymous, 2015), (Cody, 2015), (Hanna, 2016),
(Kahvandi et al., 2016).

(Autodesk, 2008), (Wickersham, 2009), (Hess, 2009), (Caldwell et al., 2009),
(Franklin and Tobin, 2010), (Erkessousi, 2010), (Manning, 2012), (Ilozor and Kelly,
2012), (Bryde et al., 2013), (Kelly and Ilozor, 2013), (Pishdad-Bozorgi et al., 2013),
(Parfitt et al., 2013), (Kiani and Khalili Ghomi, 2013), (Cooley and Cholakis, 2013),
(Bao, 2013), (Lu et al., 2014), (Monteiro et al., 2014), (Nawi et al., 2014), (Son et al.,
2015), (Jalaei and Jrade, 2015), (Lee et al., 2015).

(Chan et al., 2003), (Dal Gallo et al., 2009), (Xue et al., 2010), (Raisbeck et al., 2010),
(Ashcraft, 2011), (Darrington, 2011), (Voss, 2012), (Jung et al., 2012), (Lahdenper,
2012), (Goldberg et al., 2012), (Kulkarni et al., 2012), (El Asmar et al., 2013), (Zhang
et al., 2013), (Abdirad and Pishdad-Bozorgi, 2014b), (Azari et al., 2014), (Popic and
IPD and Other Moselhi, 2014), (Volk et al., 2014), (Hornstein, 2014), (Perdomo et al., 2014),
Topics (Turkulainen et al., 2014), (Sanz-Calcedo et al., 2015), (Abdirad, 2015), (Brioso,
2015), (Al Subaih, 2015), (Yalcinkaya and Singh, 2015), (Hanks, 2015), (Alrashed and
Asif, 2015), (Cao et al., 2015), (Lu et al., 2015), (Qiang et al., 2015), (Zhang et al.,
2015), (Pishdad-Bozorgi and J.Beliveau, 2016), (Pishdad-Bozorgi and J. Beliveau,
2016).

6 IPD and BIM
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5. Discussion and Conclusion

In this study, the trend of studies conducted in the field of
IPD approach all over the world, is explored. According to
the conducted investigations, the major source of this
newly born method is the USA; so that till 2012, the most
volume of articles was developed in this country. First
instructions on formulating IPD in the construction
industry have been invented since 2007 in this country,
too. Other countries such as European countries, China
(Lee, 2013), Iran and Australia have also conducted
different studies in this field; particularly since 2013 till
now, they have increased significantly. In recent years,
particularly in 2014, researchers have paid more attention
to the IPD concept, and most of them tried to localize it,
by evaluating conditions, environment and laws of their
countries. It seems that the obtained results can be divided
into three time periods as follows:

. Studies from 2001 to 2009: During these years,
most researches are focused on basics, principles
and definitions of the IPD method, and are more
focused on introducing IPD to industries.

. Studies from 2010 to 2012: During this time
period, lessons learned about IPD implementation
and also investigating contracts from the feasibility
viewpoint for IPD implementation are considered.

. Studies from 2013 till now: Following the
development of the IPD principles, these studies
have evaluated challenges of this newly born
method and also presented solutions for them.

In recent years, USA has had major contribution in
implementing IPD and most of the conducted case studies
were in this country. In these case studies, which most of
them are performed by AIA, significant results were
obtained. Including that flexibility of teams and common
decisions made during different stages of the project, have
been effective in saving time significantly. Also, they
minimized change orders (O’Connor Jr., 2009). In fact, at
the time of disagreement, a special meeting is hold among
different stakeholders and it is tried to dissolve the issue
through suitable talks. One of the reasons of fetching up
such meetings, is the presence of different stakeholders
and high rate of their participation (Zhang and Li, 2014).
Asian and European countries have tried to define
principles and basics of IPD, and also what it will bring
with its implementation in such countries. Indeed, it can
be said that IPD approach at any condition and situation,
needs several investigations and adaptation with governing
situation. The high number of articles evaluated barriers of
IPD, is a proof of this claim. High degree of saving costs
is also one of the cases considered in case studies, for
example in a health project with 100 million dollar total
cost, IPD implementation was associated with nearly 9
million dollar saving in costs (Sive, 2009). Some of the
benefits of implementing IPD includes, Early participation
of project key stakeholders leads to earlier completion of
the project and more savings in projects (Ghassemi and
Becerik-Gerber, 2011), the number of change of orders
is reduced (Collins and Parrish, 2014), better
implementation of risk management based on energy (Lee,
2013), in a project in San Francisco, early participation of
project stakeholders resulted to reduction of change of
orders up to  0.1% of construction costs (Becerik-Gerber
et al., 2010). Also, IPD has been evaluated in gas and oil
extraction projects and it is shown that its implementation
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in these projects has resulted in reduction of financial and
contract problems (Al Subaih, 2015). One of the important
discussed cases in some of articles was comparing IPD
with other available traditional methods in performing
projects; and in most of the cases, superiority of IPD over
other methods is evident. In Cardinal Glennon Children’s
Hospital in San Luis, United States, the barrier of lack of
familiarity of employers and contractors with IPD, caused
deciding to use traditional contracts for the beginning, but
holding education courses, used a four-sided integrated
contract (AIA, 2012).

BIM is a tool for better and more systematic
implementation of IPD principles along the project life
cycle. In several articles, this issue and solutions of
adapting and coordinating these two with each other are
investigated, particularly during recent years, this
important issue has been increased, significantly (Franklin
and Tobin, 2010).

In this study, the trend of studies in the field of IPD
was evaluated. 156 articles from different scientific
databases were collected and evaluated. In the content of
studied articles, different aspects of IPD was evaluated,
including  definitions,  advantages, disadvantages,
challenges, and superiorities of this method relative to
traditional methods. IPD can provide a significant
opportunity for participating agencies. But before any real
action, the risks and advantages of using it should be
understood clearly by members of the organizations and
managers (AIA, 2012).

Owners of complex projects should evaluate it, to see
if it is suitable for their projects (Ashcraft, 2011). Before
selecting the IPD method, any organization should be very
careful in selecting team and type of contract and work
groups, and follow the principles of it (AIA, 2007). The
project of constructing Walter Cronkite School of
Journalism, in Phoenix, United States, they decided to
implement IPD by maintaining the principles of design
and construction contracts and the project completed on
time and without high costs (AIA, 2012).

This study highlights the necessity of wider studies in
the field of IPD as an important issue. This study
presented an inclusive classification of IPD approach
through grouping the most important criteria in the
construction industry. The IPD method needs various
backgrounds for its implementation in different countries,
so empowerments and limitations of IPD implementation
all over the world should be evaluated according to the
conditions of each country.

Using IT technologies in implementing IPD is very
important. With the increasing development of
technology, the IPD progress in the field of sharing
information and online communication is also increasing.
Online communications by accurate software causes
reduction of changes and duplications; therefore it will be
accompanied with major savings in project costs and time.
Also, one can achieve various models to improve the IPD
method as much as possible, through evaluating
construction management and risk management in
different case projects. Different group decisions are
among important cases that should be considered by group
works, developing these models in future studies of
researchers can pave the road for IPD implementation in
other countries. In addition, this study has analyzed the
main research areas in the field of IPD, and has identified
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research fields and future opportunities. The results of this
study, determine future research studies more widely and
more accurately. Here, different domains of construction
have been classified comprehensively. For future studies,
researchers can examine these fields, separately. On the
other hand, in this study we can perform statistical factor
analysis methods.
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