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Abstract. This paper conducts a review of the literature to identify key practice indicators of team
integration in construction projects. The review identified six key practice indicators which are considered
vital to team integration within construction projects. These indicators can be used in setting a benchmark for
measuring team integration practice in construction projects and hence enhance a team’s competitiveness and
effectiveness.
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1. Introduction
Project delivery performance within the construction industry has been criticised due to its fragmented
approach to project delivery [1, 2]. The traditional procurement approach does not encourage the integration,
coordination and communication between project teams needed to overcome this fragmentation [1, 5]. This
is because the various teams in the project are not able to collaborate and work together as expected to
deliver projects effectively [2, 3]. It is also acknowledged that the fragmented transactional agreements in the
traditional approach have a negative impact on team dynamics and channel various team efforts to meet
contractual deliverables instead of defining optimal solutions [15]. Moore and Dainty [20] indicated that
successful project delivery and the performance of the construction industry depend, to a large extent, on the
mechanism of how the knowledge and experience of many people can be integrated together as a team.
Teams and individuals who may not have previously worked together but need to be well integrated, as well
as substantial diversity in skills, knowledge and expertise, have made the integration more difficult to
achieve within the construction period [7]. In addition, the process of integration in a team does not happen
automatically, since it may be challenged by lack of collaboration, inconsistent shared vision, poor
communication and inadequate participation from team members [9]. Thus, in order to ensure teams
successfully complete their projects, it is necessary for the firms to promote, measure, and assess their team
integration practices.
This research presents a critical review on team integration practice indicators in construction projects.
The objective of this review is to identify the specific key indicators of team integration in construction
projects which could form a basis and framework for measuring team integration and hence improve team
integration practices.

2. Integration of Project Teams
From the construction perspective, integration normally refers to collaborative working practices,
methods and behaviours that promote an environment where information is freely exchanged among the
construction parties [8]. Integration also has been known as a means of improving the project delivery team
performance and hence influences project performance [2, 9, 25, 26].
Baiden et al. [7] and Forques & Koskela [15] state that the construction industry is composed of several
types of organisations and groups of individuals with different characteristics, different cultures and style of
+

Corresponding author. Tel.: + 6493737599 ext.31387; fax: +6493737462.
E-mail address: cche365@aucklanduni.ac.nz.
230

management but with complementary skills and expertise needed for the delivery of a project. Alshawi and
Faraj [4] added that a typical construction project involves the collaboration of a number of organizations,
which are brought together for the duration of the project to form the ‘project team’.
The nature of the competitive environment within the construction industry has led to the increasing need
for the integration of all key players in any construction project in a multi-disciplinary team at both project
management and design implementation levels [3]. Baiden et al. [7] have suggested that integration can be
described as the introduction of “working practices, methods and behaviours that create a culture of efficient
and effective collaboration by individuals and organisations”. They also defined the term “integrated
construction project team” to characterise “a highly effective and efficient collaborative team responsible for
the design and construction of a project”. Rahman & Kumaraswamy [17] added that true “integration” in
construction projects implies mobilization of collaborative efforts from project team members and continuity
of their harmonious relationships to eliminate any friction between them during project execution to ensure
value for money and improved project delivery.

2.1. Review of Key Practice Indicators of Team Integration
A review on indicators of team integration practice in construction projects identified six key practice
indicators for measuring team integration. The following sections briefly discuss these practice indicators for
successful team integration in construction projects.
1)
Focusing on goals and objectives
Moore and Dainty [20, 23] and Baiden et al. [6-8] agreed that focusing on goals and objectives is one of
the key indicators of team integration practice in construction projects. The creation of a single focused
project culture has previously been suggested by Moore and Dainty [20] as a way of bringing the various
professionals together. Love et al. [5] stated that overall project effectiveness and efficiency will depend on
the integrated efforts of the construction team’s ability to focus and work together toward common goals
within a project's organisational system. The goals and objectives will only be achieved if the team members
work together in a mature environment for the benefit of every single person involved in the process, helping
each other, sharing information and experience [26]. Forques and Koskela [15] added that focusing on goals
and objectives is about how each member builds together a shared view of the project purpose; agree the best
way to achieve it, and how they will stay on target. Ochieng & Price [22] suggested that the project manager
should have the ability to understand and clearly verify and articulate the project goals and objectives with
the project team as this can influence the effectiveness of team performance on projects. It is also necessary
that the project delivery team, in addition to knowing what has been specified as “value”, understands the
underlying factors and preconditions of individual stakeholder value, needs, interests, etc. in order to achieve
the goals and objectives of the project [16].
2)
Seamless operation with no organisational defined boundaries
The majority of the authors viewed seamless operation with no organisational defined boundaries as a
vital indicator of team integration practice in which the boundaries between individuals are diminished and
team members work collaboratively towards mutually beneficial outcomes for the project. This presents a
climate where organisations in the construction industry have to collaborate and share knowledge, skills and
expertise in order to survive in the competitive market [14]. Dainty et al. [21] stated that companies must
agree to share the benefits of greater integration with their partners if integration between project teams is to
be improved. The existence of professionally oriented boundaries within the project team has contributed to
the main issue of impaired project team integration within the construction projects [23]. The purpose of an
integrated project team (IPT) is to bring together diverse groups of people and combine them into a seamless
team for the pursuit of common goals [26]. Forques and Koskela [15] explained that the IPT consists of a
coalition of representatives from different organisational and business cultures, and that all aspects of the
project must be discussed with the various disciplines within the team, in order to overcome operational
differences in public and private sector organisations [19]. To work as a team efficiently and collaboratively,
it is essential to have some degree of cohesion of team culture [22]. The Office of Government Commence
[25] further added that it is vital for integrated project teams to organise and integrate their roles and
responsibilities to act collaboratively between multi-disciplinary teams. Cicmil & Marshall [27] mentioned
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that collaborative interaction in multi-party coalitions is the key to integrating the project team and
understanding the complexity of construction projects.
3)
Trust & Respect
Another important key indicator of team integration practice is building trust and respect amongst the
team members [15, 21] When lack of trust and the persistence of the ‘old’ ways of doing things prevail,
attitudes and suspicions perceived by the project participants can cause tensions and problems among the
team members [27]. Lack of trust and commitment are important factors that can deter the development of
integrated teams [17, 24]. One of the most fundamental differences in the collaborative approach is the
requirement to trust other team members and recognise that they are trying to achieve the very best results of
which they are capable [26]. Dainty et al. [21] further stated that it is vital for construction companies to
develop trust and understanding with their working partners as it can necessitate some cultural changes or
attitudinal shift within organisations in the long-term. Mutual understanding and respect for the entire project
team must be combined in order to achieve the successful completion of modern construction projects [23].
Baiden et al. [7] added that the early formation of the project team and continuous shared information can
contribute significantly to equal respect for all the teams involved in the project. Sharing of information and
integration of systems within the project team requires trust and coordination [11]. Briscoe and Dainty [10]
explained that one of the main reasons why information flow between project teams fails was due to a lack of
desire to engender trust between the parties involved in the construction process.
4)
Communication
Many authors, [see for instance 5, 6-8, 10, 11, 13, 22, 23, 26] identified communication as one of the
core indicators in enhancing the practice of team integration in construction projects. As described by Love
et al. [5], communication has been linked to team effectiveness, the integration of work units across
organisational levels, characteristics of effective supervision, job satisfaction, and overall organisational
effectiveness. By establishing communication flows, involvement patterns and other behavioural responses
to unexpected change events, the nature of any professional and cultural interfaces can be established [23].
Evbuomwan and Anumba [3] found that lack of communication between all key players in any construction
project in a multi-disciplinary team has led to difficulty in the development process for both project
management and design implementation levels. In order to reduce the complexity of the design
implementation process, high quality communication between the main project offices and on-site must be
established [22]. Moore and Dainty [23] added that communication barriers between project teams had left
the construction team almost peripheral to the design development, despite the importance of their
responsibilities in managing the implementation of design changes. They further added that by having a
multi-disciplinary project team, communication systems can be improved as they will encourage face-to-face
relationships and interaction between team members. Developing effective communication systems
throughout the construction supply chain will ensure good and reliable flows of information; establishing
mechanisms for problem resolution and for generating added-value into projects [10]. This can be
implemented by using numerous techniques and tools that could assist the project team to encourage open
communication and minimise the barriers to information flow. For example, El-Gohary & El Diraby [13]
suggested that using ICT systems, such as a portal based system, will promote enhanced communication,
coordination, and collaboration among various disciplines and stakeholders. Jorgenson & Emmitt [16]
further added that facilitation and leadership appeared to be a vital technique for achieving effective
communication between the construction professionals and other stakeholders.
5)
Sharing information
Sharing information is also seen as a key indicator of team integration practice [3, 14, 24]. According to
Baiden et al. [7], project information should be available, open and accessible to all project team members as
an input for efficient decision making and in order to create effective integrated project teams. The challenge
is to ensure that the right information gets to the appropriate person at the right time [8]. The lack of
information or a response from project stakeholders becomes critical for progressing with project decisions
[16]. The integrated project team should be an environment for openness, where shared information is
essential for mutual respect and effective collaboration [26]. Each team member should meet regularly to
share information, discuss the project plans, any issues raised and generate ideas in order to achieve the
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objectives of the project. Integration between all key construction players could be successful if there was a
compatibility of management and information systems that can enhance the information flow between
project teams [12]. For instance, e-commerce and other electronic systems for exchange of information
across the supply chain should be adopted to enhance integration. Information can be transmitted to all
project parties by the centralized system via a centrally accessible location established to store the electronic
information, or a network for transferring the electronic information to all parties [18]. Such strategies to
develop IT tools in order to support multi-disciplinary team interaction will contribute to smooth and
effective information and knowledge sharing [12]. The speed of communications, standardization, and
accessibility of information coupled with specific techniques can cause significant changes in organizations
and over a short period of time [4]. It seems clear as Evbuomwan and Anumba [3] mentioned that there is a
need to have total information about a project integrated in one common format and environment. This will
ensure that the information about the project is consistent, with each participant in the project having access
to the same information.
6)
Integrated ICT systems
Love et al. [5] viewed one of the key indicators of team integration practice, as the ability of the project
team to utilise ICT systems to enhance the delivery process and to drive the project to achieve the aligned
goals. In principal, the integration of ICT systems will act as a common system and open information
channels to provide better understanding of the client’s requirements as well as improve communication
between project teams [26]. Application of ICT systems as a tool in construction projects is considered an
important element in developing integrated construction environments between construction teams [4]. As
stated by Karlsson et al. [18], the use of the internet, e-mail, and other technologies has been steadily
filtering into the process of creating a concurrent engineering (CE) environment, and enabling more
integrated and collaborative efforts between project teams. Moore and Antill [19] briefly explained that it is
possible to overcome the lack of communication and information flow due to geographic separation. This
can be achieved through the ability to bring all stakeholders together within a common electronic network.
For instance, it can be done by holding online conferences using the internet as a medium of exchanging
information. Cheng et al. [11] added that companies can create virtual channels where people can
communicate and collaborate with each other. The utilization of the internet as a communication network has
emerged as a way to integrate project teams by distributing information in a flexible, scalable, and reusable
manner. Kajewski et al. [14] further elaborated that ICT could be seen as a means in improving the nature of
project team performance by reducing more daily tasks (e.g. record-keeping, improving communication, etc.)
to allow team members to concentrate energies on being more creative and innovative.

3. Conclusions and Future Research
Team integration is essential for successful project delivery. Although research on integrating project
teams from a non-relational contracting perspective is well understood, there are still barriers to be overcome
to enable teams to perform to their full potential [6]. A framework for project teams on how to understand
and improve team integration practice in relational contracting would benefit the construction industry.
Future research will identify the key indicators that contribute to the successful integration of a team in
relationship contracting, such as alliancing. The indicators will be investigated to determine which ones best
improve team integration. Finally, an assessment tool for measuring team integration will allow
organizations to benchmark their team integration practices.
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