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Abstract

The greatest challenges for construction infrastructure projects are those related to increasing problems of managing the
time and cost in project implementation. For many years, new methods have been used to reduce the problems to do with
separation of design from the implementation stage. An important point is that all projects tend to require integration;
however, it has been observed that construction projects usually enjoy the benefits and capacities of updated methods and
technologies later than other industries. One of these approaches, which have been growing in developed countries for
some time, is using the Integrated Project Delivery (IPD) approach. Using such an approach has various benefits, but
also would seem to pose significant challenges. To-date, it and has not still achieved success in terms of legal recognition
and wider implementation. The aim of this study is to extract the benefits of the implementation of the IPD approach
using an in-depth literature review. Then descriptive analysis is applied to identify the benefits of IPD. The benefits of
applying this approach for key construction project stakeholders are classified using pattern analysis. This study has
offered a framework in order to present available generic and specific benefits to each project stakeholder, and it
provides the required motivation for project owners to use and implement it in their future projects. Moreover, they
should understand the important factors that lead to IPD adoption. They can use this information to develop a contractual
framework to make it more effective.
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1. Introduction

Recent studies have shown inefficiency and waste of resources in the construction industry. One of these studies is
an article published in the Economist journal. In the USA from the year 2000, 30% of the waste of resources may be
attributed to the construction industry [1]. Research conducted by the American Energy Organization, suggested that
the construction industry and building manufacturing processes in the USA is responsible for nearly 48% of annual
energy consumption and 76% of annual power consumption [2]. Another study conducted from 2004 indicates that the
lack of appropriate software for engineers and architects results in annual extra costs of more than 16 Billion dollars.
Since 1964 onward, the construction industry has experienced a downturn in efficiency and productivity; this is while
other industries have had a 200% growth [1]. Studies show that 57% of effort creates no added value in the
construction industry. In contrast, in the manufacturing industry, this figure is 26%. This would seem to indicate the
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low productivity of the construction industry in comparison with other industries [2]. New and diverse technologies
have been created, if applied well and accompanied by participatory processes, which can bring significant growth in
productivity for the construction industry, and result in reduced requests for information revisions, time and cost
wastage. Project owners are looking for methods to achieve these outputs [1]. As a result of the construction industry
development, project owners believe that without considering interpersonal relationships and human aspects, problems
in the construction industry cannot be resolved; so they turned to partnerships [2]. However for the effective
implementation of partnering in projects, traditional processes of selecting contractors cannot be used. Although
partnering principles, and also using Total Quality Management (TQM), achieved some positive results, if traditional
contracts are used, all the potential benefits of partnering cannot be realized. Lack of proper contractual mechanisms
for implementing partnering would seem to illustrate the need for using a kind of multilateral single contract [3].

By increasing the complexity of buildings and specialization, there is a need for a new system, which enables the
goals of improved cost, time, and quality to be achieved. This has prompted the creation of Integrated Project Delivery
(IPD) [4]. IPD helps create partnering in projects through multilateral single contracts [3]. This new approach, through
benefiting from the participatory method, improves project outputs and objectives [4]. IPD is an approach in delivery
of construction projects, which integrates individuals, systems, knowledge, and experience. It reduces cost, time, and
rework and thus, increases the value for the building owner. The focus of such integration is empowering the
partnering, while partnering is the main component of building mutual respect and trust in the project team [5].
Teamwork is created in projects by benefiting from common values, and mutual respect. Contracts based on IPD are
appropriate for building trust, commitment, and transparency in complex projects [6]. The trust of key stakeholders in
IPD is very important, as well as the benefits of IPD because it has to be superior to previous systems to persuade
them to accept. In the public sector, even though in IPD the quality criteria is considered higher than under the
traditional methods, the strict rules and policies harm all the processes. However, it is predicted to increase in the
upcoming years [7].

To-date, only a small number of studies have been conducted on the benefits of IPD [8, 9], and no documented
study has been conducted to analyze and classify the benefits of implementing this method based on objectives and
challenges to each key project stakeholder in construction. This research classifies the benefits to key project
stakeholders in implementing the IPD approach obtained from available literature and international case studies. The
benefits of applying this approach for key construction project stakeholders are classified using pattern analysis. This
study offers a framework in order to present available generic and specific benefits to each project stakeholder, and it
provides the required motivation for project owners to use and implement it in their future projects. Moreover, project
owners should understand the important factors that lead to IPD adoption. They can use this information to develop a
contractual framework to make it more effective. The next section considers the literature review, followed by the
method of research and data analysis and finally discussion and conclusions.

2. Literature Review

In this section, the definitions related to IPD are reviewed, also status of existing contracts are illustrated.

2.1. Integrated Project Delivery (IPD)

The definition by the American Institute of Architects states that IPD integrates individuals, systems, commercial
structures, and activities related to construction projects in the form of a process. This approach, while attracting
partnering and aligning viewpoints of all project stakeholders, results in improved project results, increased value for
owners, reduced wastes, and increased efficiency in all phases of design, pre-construction and construction [1]. In
other words, IPD is a commercial model for designing, implementing, and delivering projects by using participatory
and integrated teams from all involved parties in the project, such as owner, designer, contractor, manufacturer, and
supplier [10].

IPD is based on two categories of behavioral and contractual principles. Contractual principles of IPD include equal
rights for all stakeholders, common profit and loss, equal responsibilities, early involvement of stakeholders,
development of project objectives collectively, and collective decisions. Behavioral principles of IPD include mutual
respect and trust, members’ willingness to cooperate, and open communications [1, 7]. Although IPD is still not
widely applied in projects, case studies indicate the success of this approach for project key stakeholders. The results
obtained from implementing IPD or IPD-ish contracts in 6 case studies, published by the American Institute of
Architects in 2010, indicates that a higher level of owner expectations has been met as a result of implementing this
approach, including cost, time, quality, and sustainability concerns [11, 12]. This study conducted on more projects in
2012, and incentives for using IPD were stated as market advantages, cost predictability, time predictability, risk
management, and technical complexities [13].

There are some factors that lead the construction industry toward using the IPD approach. These factors include
market demand, the need to increase productivity in the construction industry, existing demand from A/E/C, and
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increasing complexity of existing buildings, technology development, sustainability considerations, and participatory
way of current projects [14, 15]. On the other hand, owners of projects are looking to use integrated practices such as
IPD because of some perceived benefits such as improved decision-making, improved contracts’ documentary,
improved pre-construction estimations, better timing and provision, more coordination, cost effectiveness, and
improved documentations of project close phase [14]. This integrated approach seeks to achieve goals such as
predictable outputs, resolving lack of coordination among project team members, improved data sharing by using tools
such as Building Information Modeling (BIM), integration of project team members, and creating a culture of
participation [15, 16]. llozor and Kelly [8] classified benefits of IPD and partnering by collecting and reviewing the
previous literature. Although research about the trend of studies related to the benefits of IPD implementation
indicates increasing growth of the construction industry by this modern method [17], most of the construction projects
in which IPD is utilized, relates to ultra-complex and large buildings such as hospitals and research labs [18, 19]. IPD
has only been applied in a small number of projects [11]. The main reason would appear to relate to the structural and
administrative mismatch of traditional contracts with an integration attitude required in IPD, which will be discussed
in the next section.

2.2. Status of Existing Contracts: The Need to Move Toward IPD Approach

According to the definition provided in the Merriam-Webster dictionary, the term “infrastructure” refers to
structures and equipment required for appropriate performance of an organization, region, and country [20].
Construction projects play a major role in infrastructure. Due to inefficiency and more waste of resources in the
construction industry than other industries [1, 21], a special focus on increasing productivity would seem to be
necessary [1]. The United Kingdom’s Office of Government Commerce (UKOGC) in a research conducted about
projects’ construction cost, asserted that about 30% of projects’ construction cost is reversible via improvement
obtained from teams’ integration [22]. New technologies, if applied properly, can reduce waste of resources and extra
costs, and improve outputs [1]. One of these approaches is the integration attitude in project delivery.

This approach improves project outputs and delivers more successful projects by integrating existing systems,
individuals, and knowledge [5], and by benefiting from participatory method [4]; however the prevailing attitude in
existing traditional contracts is a different attitude, and in some cases, completely opposed to this attitude. In
recent research in infrastructure projects, by increasing system integration a higher sustainability is achieved. In these
projects, the effect of project delivery systems and the procurement procedures were studied. Conducted researches
show that integration level has a direct impact on projects’ sustainability level. When the project delivery system goes
toward integration, an attainable level in sustainability standards increases too [23]. In addition the level of integration
has a direct impact on the final project outcomes, particularly on the sustainability objectives [24]. The significant
issue is that integration leads to increasing efficiency of work force, and is the most important tool for improving
parameters of project delivery [25]. Such participation and communication between the project team has significant
effects on project success [26] that shows the need for integration.

Design Bid Build (DBB), also known as traditional contracts, are still considered by many owners and clients, and
due to its more understandable processes, public and private owners use this kind of contracts regularly [27]. In these
contracts design and construction phases are completely separated from each other [1] and this is the biggest problem
in using such kind of contracts, because reworks due to design revision causes reduction of project efficiency. Based
on studies, rework as the most common problem in construction process, leads to 4 to 12 percent increase in costs [28,
29]. Also, in traditional contracts, designers are responsible for designing and contractors are responsible for
construction, and this issue is accompanied with separation in design and construction. In terms of participation and
cooperation, one of the most important weaknesses of traditional methods of such project delivery systems is that the
financial success of project stakeholders do not depend on project success [1]. Unlike traditional project delivery
systems, such as DBB, which selects the winner based on the lowest price, in the IPD approach this is decided based
on the best attainable value [30, 31].

In previous studies, participatory delivery systems have been found to have a higher reliability in costs than
traditional ones. This is because of uncertainty in traditional systems which is much higher than participatory methods,
and it is suggested that in complex and risky projects, participatory delivery systems such as construction manager at
risk should be used [18]. Weaknesses of traditional delivery systems, such as wrong cost estimations, designs without
stakeholder’s coordination, inefficient processes of information request, and financial claims, lead the construction
industry toward participatory practices. Using IPD approach is a response to such traditional systems weaknesses [32].
Table 1 presents a comparison between traditional systems of project delivery and IPD.
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Table 1. Traditional project delivery systems vs. IPD [1]

Traditional Project Delivery

Integrated Project Delivery

Fragmented, assembled on “just-as- An integrated team entity composed key project
needed” or “minimum-necessary” basis, Teams stakeholders, assembled early in the process, open,
strongly hierarchical, controlled collaborative

Linear, distinct, segregated; knowledge Concurrent and multi-level; early contributions of
gathered “just-as-needed”; information Process knowledge and expertise; information openly
hoarded; silos of knowledge and expertise shared; stakeholder trust respect

Individually managed, transferred to-the Risk Collectively managed, appropriately shared

greatest extent possible

Individually pursued; minimum effort for
maximum return; (usually) first-cost based

Compensation/
reward

Team success tied to project success; value-based

Communications/

Paper-based, 2 dimensional; analog technology

Digitally based, virtual;
modeling (3, 4 and 5 dimensional)

building information

Encourage unilateral effort; allocate and

transfer risk; no sharing Agreements

Encourage, foster, promote and support multi-
lateral open sharing and collaboration; risk sharing

Table 1 shows that IPD improves communication by integrating individuals, systems, and processes in the form of
multilateral contracts. In addition, it manages project risk, by participation of all the project stakeholders. Generally,
project owners define integration and participation levels in projects, and in this regard, in comparison with other
stakeholders, they play a key role. There are three types of integration in projects: participation level 1 or public
participation, which is not mentioned in the provisions of the contract; participation level 2, which is an advanced
participation and in some of the provisions of the contract, participation by stakeholders is required; participation level
3, which is provided as necessary in multilateral contracts between all stakeholders. Participation level 3 indicates
comprehensive integration of systems, individuals, and processes. Table 2 shows these three levels of participation and

project delivery systems for each of these levels [2].

Table 2. Participation and Cooperation levels [2]

Level One Level Two Level Three
“Typical” Collaboration “Enhanced” Collaboration “Required” Collaboration
Level of Collaboration Lower — Higher

Philosophy or delivery

IPD as a Philosophy IPD as a Philosophy

IPD as a Delivery Method

method?
IPD-ish; IPD Lite; Non . .
. Multi-Party Contracting; “Pure”
Multi=party IPD; IPD; Relational Contracting;
Also known as ... N/A Technology Enhanced ' &

Collaboration; Hybrid IPD;
Integrated Practice

Alliancing; Lean Project
Delivery System ™

Delivery Approaches Cm at-risk or Design-Build Cm at-risk or Design-Build

Integrated Project Delivery

Qualifications Based
Selection of all team
members

Qualification Based Selection
of all team members or Best
Value Proposal

Typical Selection Process

Qualifications Based Selection
of all team members

Nature of Agreement Transactional Transactional

Relational

¢ No contract language
requiring collaboration

o Contract language

requiring collaboration
Key Characteristics o . . . .
o Limited team risk sharing e Some team risk sharing

e CM or DB share in saving e Co-location of team

o Owner-Designer-Contractor
(and possibly other key team
members-IPD Subs) all sign
one contract that contractors
collaboration

e Team risk-sharing-incl. A/E
o Team decision-making

e Optimizing the Whole

e Pain/ Gain sharing

o Limits on litigation

o Co-location of the team

Typical Basis of

Reimbursement GMP

GMP

GMP or No GMP (some costs
guaranteed)
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This table illustrates that as IPD-ish delivery systems, such as DB and CM@R, tend to completely integrated
systems, participation increases. Active participation of client and the owner of the project in decision making process
during design and construction phases increase the probability of achieving success in the project. From this
perspective, DB and CM@R methods have some problems, while using IPD approach realizes this issue. From
another perspective, early involvement of project key stakeholders is considered as its advantage over DB method,
which results in creating objectives and project value which is approved by all key stakeholders. This advantage puts
this method in the group of methods with high reliability. Shared Pain or Gain, considered as IPD principles, is against
DB contracts’ principles, links success of each of the key stakeholders to project success. This increases the interest of
designer and contractor, for achieving project objectives, significantly [32].

IPD was used in a healthcare project in Denver, Colorado, with a building size of 430000 SF and $160 million cost
and with a 24 months schedule. During conducted investigations, project completion was estimated with 13% cost
reduction by using DBB method and 17% cost reduction by using DB and CMR methods. Finally, the IPD method
was conducted with a cost reduction of 26% [34]. In other healthcare projects in San Francisco, IPD implementation
provides the possibility of presence of maintenance contractors at the beginning of the project. In this way, about $1
million was saved in the electrical equipment sector, and about $5 million in the mechanical sector. In the medical
center building in Fairfield, the initial funding was estimated as $22,250,000 which was decreased to $19,437,600
after agreements among project owner and contractor and designer, through implementing IPD method [13]. London
Heathrow Terminal 5, is one of the most successful complex projects that was successful in providing the determined
objectives by applying IPD principles, and was completed in 2008 with a budget of £ 4.3 Billion [35]. What made this
project successful was focus on three issues of logistics system, culture, and mutual trust. One of the main values of
T5 was teamwork and sharing project objective instead of individual objectives [36, 37]. Using the lessons learned
from T5, British construction industry owners started 2012 Olympic set of projects of London. This megaproject was
started with a £7.2 billion budget. Using the integration system, it could be one of the safest and most sustainable
projects and was completed in 2010 with the exact budget. Although IPD principles in it were not as successful as T5,
because of diversity in working activities, we can point to one of the greatest cost reductions with £350 million
reduction and design of £300 million [38].

According to the problems of IPD-ish approaches such as DB and CM@R, these contracts do not have the
possibility of providing comprehensive participation for all key stakeholders of the project. On the other hand,
construction industry contracts require fundamental changes to use the benefits of integration and partnering
approaches. So it is required to extract benefits of implementing the IPD approach and classify them in the form of
each of key project stakeholders. In the next section, the research methodology and the process to extract and classify
the IPD benefits are presented.

3. Research Methodology

Research is a regular practice of obtaining responses to the raised questions on a selected topic [39]. This study is
applied research, from an objective point of view. In terms of data collection, it is a qualitative research. The results of
this are used in decision-making and policy-making, as well as planning. The aim of qualitative research is gaining
concepts and collecting data, such that they emerge in theories. Data analysis is a multi-stage process, during which
data is collected through applying data collection tools, is summarized, codified, classified, and finally processed. This
is done to provide the area of establishing several kinds of analysis and communications between data to test
hypotheses. In qualitative research, the distinction between analysis and interpretation is not very clear, but a broad
perspective can be provided.

Statistical analysis are of two kinds: descriptive analysis and inferential analysis [40]. In this study, in order to
extract benefits of applying IPD in different studies or cases, descriptive analysis is used for codifying. In this type of
analysis, by accessing records that are rooted in the past and present, it is possible to analyze data based on past and
present events and generate insights. Then through using pattern analysis, these codes are classified separately for each
key stakeholder of the project, including owner, designer, and contractor. Also, in the present study, in order to
facilitate performing qualitative analysis and classifying library studies, Nvivo software is used.

4. Results and Discussion

In this section, identifying the benefits obtained from IPD implementation is presented in two sections. First,
potential benefits achieved by IPD implementation are extracted from the research literature. Second, benefits
obtained by implementing IPD are stated that were realized through case studies. These benefits are different for
various project stakeholders. They have different importance levels for different parties involved in construction
projects.
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4.1. Potential Benefits of IPD Implementation

IPD has the integrated knowledge of all project team members. This integrated knowledge is used in all project
phases [41]. By IPD implementation, all project stakeholders enjoy its various benefits such as facility managers, end
users, contractors, and suppliers who have early participation at planning and design. Processes are outcome-centered,
and decisions are not made individually and just based on costs. All communications are clear, open, and based on
mutual trust. Designers observe consequences of their decisions at design phase. Risks and rewards are based on
values, and are distributed according to the efforts of stakeholders to achieve this value. And eventually, a sustainable
project with higher quality is delivered [1].

One of the basic benefits of IPD is early participation of key stakeholders in the project in the early phases of project
design [4]. IPD implementation has some benefits for owners such as sharing knowledge in the early phases of the
project and providing the possibility of achieving the goals. Such integrated system increases project team perception
of outputs considered by owners. The project team will be able to manage and control project costs that facilitate
achieving project goals, including time, cost, quality, and sustainability [1].

Owners achieve the potential benefits by using an integrated attitude. Early presence of the owner in the planning
and design stages, leads to a construction phase with higher quality and financial productivity. This early presence and
involvement in the design phase, results in the possibility of more precise planning, a better understanding of the
project, and reduction of problems related to construction in design phase. However, this leads to more precise control
of costs and achieving pre-defined project objectives [1].

The integration process allows designers to enjoy experience of sharing ideas with construction contractors in the
early phases of planning and design as well as provide plans with higher precision and lower problems. This increases
quality of the plan and the project. Early participation of contractors is associated with reduced time for
documentation, which facilitates achieving time, cost, and quality objectives of the project [2]. In a completely
integrated project, decisions are made by pre-determined decision-making core that facilitates conclusion and reduces
faults due to single person decisions [1].

Unlike traditional contracts, in the IPD approach, designers and constructors have mutual responsibilities in the
design and construction phases [2]. Benefits obtained from IPD implementation include early participation,
implementing planning and control system, shared contractual risk and reward, integrated leadership, and using
participatory software [42]. Selecting the IPD approach as a project delivery system, is one of the key factors for
project success [25]. By using the IPD approach, all decisions are made based on ‘Best for Project’ theory and it
guarantees achieving the most appropriate results [41]. Through using the IPD approach, general purposes will be
determined according to mutual participation of project key stakeholders, which deliver the final product better to the
client and the owner [43].

The most important and recognized benefit of IPD is participation of all project stakeholders in the early phases of
design [44]. This participation leads to formation of better relationships among the owner, designer, and contractor. Its
processes lead to creating long-term relations between project stakeholders. In this system, all stakeholders work on
the project in the best way, which finally will show its advantage, too [43]. Unlike traditional methods of project
delivery systems, IPD combines risks and rewards. This provides an incentive for more participation in the project to
achieve project objectives [44]. Using this new approach leads to cost reduction, more intensive timing, and risk
reduction of changes [15]. Cost in IPD implemented projects is significantly lower than the other systems [45]. Other
benefits of it are: improving cost management processes before bidding, which this is obtained by using cost
integrated processes in IPD contracts [46]. In IPD, individuals’ financial success depends on project success.
Therefore, project key stakeholders, by trying to achieve their objectives, move toward project success unconsciously

[1].

Other potential benefits of IPD are reducing construction time because of intensive planning. This is because of the
early ordering of required procurements before completion of the design phase [2]. In projects employing complete
integration (participation and integration level 3), interests and cultures are aligned, everyone focuses on the project,
participation is formed in the early phases and continues during the project, problems are identified quickly, and are
analyzed and solved carefully. In addition, waste reduces, changes reduce greatly or disappear, claims and disputes are
resolved, project timing improves, and all project stakeholders are satisfied with the achieved results. The objectives
are aligned and the ability to resolve problems are improved [47]. The IPD benefits in the construction phase refer to
time reduction and waste of resources [43].

Another important benefit of the IPD approach is replacing value engineering with Target Value Design (TVD).
This means that in the early phases of the project, the project team agrees on the available budget that meets the goals
of the project owner, and by the way the project should be completed within this budget [1]. By employing IPD and its
principles that leads to comprehensive participation of contractors, designers, suppliers, and owner of the project, not
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only the time is reduced, but also the project total value will go beyond its maximum value in traditional contracts
[30].

The IPD approach also allows using sustainability goals in projects. The issue is not seen in traditional contracts
[47]. IPD implementation provides a better opportunity for problems related to sustainability [15].

In the IPD approach, there is just one contract for all parties involved in a project. This single contract increases the
possibility of project stakeholders’ participation and coordination properly, and project stakeholders will not be
confused with several kinds of contracts existing in traditional systems. This will also reduce complexity [4]. By true
implementation of IPD, one can achieve cost reduction after completion of the construction period, i.e. operation,
maintenance and waste of resources. Participation of all parties involved in the project during the project, results in a
reduction of requests for information and change orders in all phases of the project [43].

In a study conducted in 2010 through interviews with experts and people involved directly in IPD projects, the
benefits of using IPD were identified as follows: reduction in change orders, cost saving, more compressed time, fewer
Requests for Information (RFI), higher quality of the final product, and higher productivity [44]. Among the benefits
of IPD, we can point to providing the possibility of using integration software such as Building Information Modelling
(BIM). There is no requirement to simultaneously use these in projects, but using them simultaneously reveals their
benefits better [22]. Employing the IPD approach facilitates using the most updated technologies and tools such as
BIM. Their simultaneous use will lead to the emergence of synergy, which is associated with more output [1]. Using
IPD and BIM resolves two main problems of increasing trend of integrated approaches and increased efficiency,
which are contract, and process of coordinating design, supply, and construction [48].

IPD is appropriate for projects of different sizes. But most researchers believe that this system brings more tangible
results for projects with medium to large scale. In terms of the nature of construction projects appropriate for IPD
implementation, health sector projects are seen to be the most suitable ones, because modification of contracts in the
health projects has complexities and includes various equipment etc. Consequently, it has complex construction and
operation phases. Using the IPD approach is beneficial for such projects. The best implementation system for unique
large projects is IPD [44, 49]. The next section will attempt to investigate benefits obtained from actual IPD
implementation in available case studies.

4.2. Actual Existing Benefits of IPD Implementation in Case Studies

One of the most important challenges in IPD implementation is the small amount of data and qualitative results
obtained from implementing this method in projects. Most of the documents have been literature reviews rather than
showing the quantitative results obtained from cost and time reduction for example. In a study conducted to compare
the benefits of using project delivery systems based on degree of integration (traditional systems, IPD-ish systems,
IPD), at first indices of efficiency of project delivery systems were defined, and then the results obtained from
implementing these indices in case studies were extracted. These results show that IPD-centered projects have higher
quality than projects with other attitudes other than IPD. IPD-centered projects have less defects, lower cost of
correcting defects, and lower warranty costs [18].

IPD implementation and using IBM in design and construction of a small commercial building (Autodesk One
Market) in San Francisco, presented significant results. In that project, early participation of project stakeholders
resulted to reduction of change of orders for designed models up to 0.1% of construction costs. In addition, request for
information during project implementation reduced significantly. Also this project gained the platinum medal of
Leadership in Energy and Environmental Design (LEED), which is considered as the highest medal in terms of
sustainability and environment. This would also indicate that using IPD system compared to conventional contracts is
preferable in achieving environmental standards [4].

Early participation of project key stakeholders (owner, designer, contractor, and supplier) leads to earlier
completion of the project and more savings in projects [28, 50]. In a health project with a total cost of 100 Million
dollars, through IPD implementation, about $9 Million saving in costs was achieved [15, 51]. In another example, the
results obtained from evaluation in a case study (a California Hospital Project) showed that applying the IPD approach
results in better implementation of risk management based on energy [52]. Considering more accurate recognition
about project owner and client needs, the number of change of orders in the IPD approach is reduced [11]. In a
comparison conducted about efficiency and productivity of IPD projects and non-IPD projects, indicators of efficiency
and productivity of IPD projects, including speed of project delivery, achieved a higher value [53].

By applying the IPD approach in the early phases of planning and design for oil and gas projects, problems leading
to time delay and increase of costs of these projects can be resolved. This is because of integration and participation of
key stakeholders in the design phase. In this study, at first the reasons of oil and gas projects’ delay were extracted,
and then through matching capabilities of IPD with these reasons, an IPD implementation approach for oil and gas
projects was suggested to reduce these problems [54]. In the next section, benefits obtained from descriptive analysis
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of the previous studies, in terms of both potential and actual benefits are introduced. These will be classified for each
of the key project stakeholders. These will be the project Owner, Designer, and the Contractor.

4.3. Classification of the IPD Benefits

Comparing the benefits obtained from implementing the approach in actual cases of construction projects with
those of the potentials coming from the available research literature, indicates that most of the stated potential benefits
in the previous section, are reported as actual benefits identified through the case studies. The point to note is the small
number of conducted projects thus far using this delivery system. It would seem necessary for larger projects and also
projects in other fields such as oil and gas be implemented to prove the benefits obtained from it.

Figure 1 shows classification of IPD benefits for key project stakeholders, including project owner, designer, and
contractor.

Integrating Knowledge and Project Team

Owner Designer

-A project with higher quality
-Better project in terms of
sustainability

-Better delivery of end product to
owner and the client

- More accurate designing with fewer
problems

- Designing based on client needs

. . . - Accuracy in extracting client needs
-Reducing mistakes due to single 4 9

person decisions

-Reducing construction time due to
more compressed planning

- Reduction of documentary

- Deciding and defining general goals generating time due to participation

- Building long-term relations between - Increased quality of design

-Increase of project value
comparing traditional contracts

-Reducing operation and
maintenance costs

-Better control of projectfosts
-Earlier project operati
-Integrated leadershi|

stakeholders

- Possibility of using participatory and
integrated software

- High motivation of team members
because of share in profit and loss

- Reducing project risks and better risk
management

- Reducing project complexities due to
single contracts

- Higher productivity

-Reduction of waste of resourc

- Change reduction

-Reduction of wastes and costs

-Reduction of claims and disputes

. -Reduction of information
-Better resolving the problems request

-Reduction of change ord

- More accurate control of project costs
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- Reduction of construction time due to more compressed
planning and result in reduction of overhead costs

- Reduction of problems related to construction in design
phase

- Share in project profit
- Reduction of troubleshooting and warranty period co
etter understanding of designs in design phase

Figure 1. The framework of benefits of IPD implementation for project stakeholder

Considering the importance of the position of the project owner in the investment section, he/she will take
advantage of most benefits of the IPD approach. In the project control section, better quality of product, reducing
construction time, better leadership, which may have different importance for various employers, will be achieved.
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Mutually, it will have some advantages for the contractor in terms of reducing costs, detailed planning, profit sharing,
and high quality of the product and other items. IPD approach has several benefits for project designer, including more
precise design, design according to the needs of owner, increasing design quality, etc. Benefits such as reducing
change orders and reducing information request will share advantages with the contractor, due to the presence of
contractor in the early stages of design. In the following, benefits such as public decision making and objectives,
creating long term relations among stakeholders, the possibility of using participatory and integrated software, etc. are
also common among employer, contractor, and designer.

4.4. Discussion

Classification of IPD benefits for knowledge integration is important, because it helps organizations to understand
their level of preparedness for implementation. In a knowledge-based economy, presenting products with low cost and
high quality is considered as an important challenge. Therefore, the competitive global marketplace will be very
important. This issue requires planning for the overall performance of the business, and classification of benefits is
one the most important factors for its supply [55]. Classification of IPD benefits provides useful indicators for
investors to encourage an extensive program in the construction industry to implement IPD. Consequently, the best
methods of management have proved that project success can be presented in measuring different benefits of its
implementation system. Clear and precise classification of benefits is useful for more effective monitoring and better
understanding of variation range and performance of project findings [56].

Studies conducted into efficiency and productivity in the construction industry, show inefficiency and the extent of
the waste of resources. With the advent of traditional methods of project delivery systems many years ago, the DBB
contracts increased due to their competitive prices and having the lowest cost for project client and owner. However,
the most important challenge in using the traditional delivery approaches is the isolation of design and construction
phases from each other [1]. Reworks due to change of design are considered as the most common problem in
increasing project costs [57]. In order to reduce such reworks, one solution is resolving separation of design from
construction, and applying participative implementation systems that have higher reliability compared with traditional
ones [18, 58]. Various studies have stated utilizing participative methods are one of the solutions for improving project
outputs [4].

According to the findings of this study, cases such as reducing claims, reducing the loss of resources, reducing
wastes, etc. are common between the owner and the contractor. According to the results, the reduction of these cases is
one of the most important goals of construction, which is of interest to stakeholders. According to the findings of this
study, reduction of information request and reduction of change orders are important for the contractor and the
designer, because then the project will be closer to achieving higher quality.[7] Possibility of using participatory and
integrated software plays an important role because it creates the right connection between the designer and the
employer [59]. Effective communication between stakeholders will ensure the project goals are achieved.

5. Conclusion

In the conducted studies it has been found that by increasing project integration, project results will also be
improved, including sustainability, increasing labor productivity and project success indicators [22-25]. This issue puts
the use of participative methods as a priority for use as a project delivery system. The highest level of integration in
project delivery systems is obtained through using the IPD approach. In this approach, system, people, and
commercial structure are integrated in the form of a process [1]. Using this method improves project outputs,
significantly [13, 15].

Through adopting the IPD system, if the project owner, designer, and contractor sign the same contract, it will
result in early presence of project stakeholders. In this method, selections are made based on persons’ competence and
is appropriate for using in projects with high complexities, such as healthcare, transportation, oil and gas projects [34].
IPD organizational structure is considerably more advanced than the former systems, so it leads to improvement of
communication and reduction of delays and additional costs, which will result in legal disputes [60, 61]. According to
the conducted evaluations, existence of clear relations, determining a common objective, and defining common
expectations and sharing information in the entire project lifecycle, make IPD method unique [62]. As a result, the
possibility of existence of hidden costs is reduced, which results in increase of risks and change orders in the
traditional systems [34]. In the IPD method, one of the most important savings is in testing different sections when
constructing some projects, such as healthcare projects. With early presence of stakeholders, these items are controlled
and evaluated in the design section. In the healthcare projects in San Francisco, costs for initial tests were estimated as
$80 million, which were reduced to $58 million with mutuality of construction and maintenance designers and
contractors [13].

Despite all the benefits of the IPD approach found for project stakeholders, it has not still been used very widely.
The reasons for this are related to lack of knowledge of project key stakeholders. Whilst other studies investigated the
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benefits of this method [45], this study is the first to classify benefits of IPD for each of the project key stakeholders
(owner, designer, and contractor) .In this study, the benefits of IPD implementation were investigated in two general
categories composed of inherent benefits of IPD, and benefits obtained from its implementation through case studies.
These benefits were classified and presented by using descriptive analysis, and by applying pattern analysis for each of
the project key stakeholders. An important point is that in using IPD in the construction industry many countries have
turned to systematizing and implementing IPD principles [17]. Using the IPD approach in the developed countries is
growing. But despite several problems in implementing infrastructure projects, the IPD approach is still unknown. It is
because these countries usually face severe fundamental problems such as cultural issues, contractual problems, lack
of attention of investors to new methods of project implementation, etc. This could be due to several challenges in the
approach to implementation including varying national cultural issues.

The limitations of this research are the resources used in the literature with restricted areas where IPD is currently
being implemented. However, IPD has not been completely implemented. The researchers have not accessed all the
information on case projects. For future studies, these classified benefits can be evaluated through case studies
implemented by IPD in countries that implement IPD contracts. By examining more case studies, other potential
benefits of projects can be analyzed that are developed due to their special conditions and may be reviewed in specific
projects.
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