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Abstract: Collaborative models and working practices have considerably contributed to the evolution
of construction project delivery in the last four decades. The promising performance results of
construction projects with collaborative delivery models are mostly attributed to their behavioral
elements (e.g., mutual trust), which have been frequently mentioned in the literature. However,
the interrelationships between these behavioral elements as well as the enablers of these behavioral
elements are two knowledge gaps which need to be addressed. Therefore, this study aims to fill the
mentioned knowledge gaps by addressing the behavioral elements of collaborative project delivery
models from analytical and conceptual perspectives. To do so, a systematic literature review was
undertaken by locating 201 relevant studies and reviewing them. This was followed by the thematic
analysis of the obtained research data and the development of a model for meeting this study’s
objectives. The findings present a model, illustrating the behavioral elements of collaborative delivery
models in construction projects, their interrelationships, as well as their enablers. The model reveals
that the establishment of equality and mutual respect between project team members is a fundamental
step toward mutual trust and open communication. These findings can be insightful for the research
community and project professionals interested in collaborative construction project delivery.

Keywords: collaborative project delivery models; collaborative construction; lean project delivery;
integrated project delivery; alliance; partnering

1. Introduction

The successful performance of construction projects is considerably dependent on
the delivery model that is employed for undertaking the project [1]. Construction project
delivery models have been a means of accomplishing project definition, design, planning,
and execution phases by delineating the contractual relationships and allocating the risks
and rewards of the project to the key parties (e.g., [2–5]). This perspective can be helpful in
understanding the terminology associated with the traditional construction project delivery
models (e.g., design–bid–build; design–build, engineering–procurement–construction)
which represent an emphasis on the division. This means that dividing the construction
project phases between the key parties based on their contractual responsibilities usually
results in their separation and working in their own silos throughout the project [6].

For instance, the contractor in traditional construction project delivery models is
usually not involved in the project definition, planning, and design, or at least, this involve-
ment is not early enough. The explained division consequently causes a few disadvantages
associated with the traditional delivery models of construction projects. Some of these
disadvantages are the late involvement of key project participants, the lack of integration,
several design errors and reworks, litigation and claims, cost, and time overrun as well
as mistrust and adversarial relationships [7–10]. It can be argued that the mentioned chal-
lenges have been the main drivers of the changes and developments that have happened in
construction project delivery in the last four decades (Forbes and Ahmed, 2010).
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The mentioned changes and developments, in the holistic view, account for traditional
delivery models turning into collaborative ones (e.g., partnering, alliancing, integrated
project delivery). The key features of collaborative delivery models include the early in-
volvement of key parties, shared risk–reward, joint project planning and control, jointly
developed and validated goals, and trust-based relationships for collaboration and cooper-
ation (e.g., [11,12]). Accordingly, collaborative delivery models are usually characterized
by limited change orders, reduced liability exposure, fixed profit, and profit based on
project outcome, unlike traditional delivery models (e.g., [13]). In construction projects
with collaborative delivery models, project participants work together (collaboration) and
exchange information (cooperation) with aligned interests and mutual trust for the best of
the project (e.g., [14–16]).

In addition to the pure forms of traditional and collaborative deliveries, there has
been also a trend in the construction industry whereby traditional delivery models are
combined with collaborative practices (e.g., co-located teams). It can be said that this form
of construction project delivery implies being collaborative in traditional contracts. In the
literature, construction projects with collaborative delivery models (e.g., integrated project
delivery, alliance, partnering) and/or traditional ones (e.g., design–bid–build), comprising
collaborative practices (e.g., co-located teams), are also called collaborative construction
projects (e.g., [17]).

Construction projects with collaborative delivery models have had promising per-
formance results compared to traditional ones, particularly in terms of time, cost, and
quality [18–25]. This has led to a growing trend of using collaborative delivery models and
working practices in construction projects in many countries (for instance in the USA, UK,
Australia, Finland, and Norway) [26]. In Finland, almost 100 construction projects with
collaborative delivery models have been launched since 2011 with a total value of EUR
5.5–6 billion [15]. This trend of collaborative delivery models in the industry has in turn
caused substantial interest in the research community with regard to the scholarly activities
addressing the different aspects of collaborative project delivery (e.g., [27–45]).

The promising performance results of construction projects with collaborative delivery
models are mainly attributed to their different elements and characteristics compared to
those of traditional ones (e.g., [13,17]). These elements, which are mostly behavioral (e.g.,
mutual trust, open communication), have been frequently mentioned in the literature
(e.g., [46–48]). However, the interrelationships between these behavioral elements of
collaborative delivery models as well as the enablers of those behavioral elements are two
knowledge gaps which need to be addressed. This study aims to look at these behavioral
elements from analytical and conceptual perspectives. Such perspectives, when utilized
together, will enable performing a thorough review and identification of the behavioral
elements, followed by exploring their enablers and the linkages between them. According
to the mentioned gap and purposes, this study aims to answer the following questions:

RQ1. What are the behavioral elements in the collaborative delivery models of construc-
tion projects?

RQ2. How are the interrelationships between the behavioral elements of the collaborative
delivery models of construction projects?

RQ3. What are the enablers for the behavioral elements of the collaborative delivery
models of construction projects?

The resulting article is structured in four sections. The next section presents the theo-
retical background. Then, the methodology is explained, which is followed by presenting
and discussing the findings. Finally, the conclusions, drawn from the findings, are stated.
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2. Theoretical Background
2.1. Definition

“Collaborative delivery model” is one of the umbrella terms which has been utilized
by different scholars in reference to alliance, partnering, integrated project delivery, and
lean project delivery (e.g., [49]). According to [50,51], alliance, partnering, integrated project
delivery, and lean project delivery are the existing pure collaborative delivery models which
share some common features, including the early involvement of key parties, transparent
financials, shared risk and reward, joint decision making, and a collaborative multiparty
agreement. There is also a new form of collaborative delivery in which traditional delivery
models (e.g., design–build) are combined with collaborative practices (e.g., co-located and
integrated teams) for benefiting from the advantages of both traditional (competitive price,
insurance) and collaborative delivery models (e.g., integrated project organization, fair
share of risk–reward, the early involvement of key project participants). A recent study [15]
has defined collaborative delivery models as the joint design, planning, control, and
management of construction projects by its participants based on their early involvement in
the project, trust-based relationships, open communication, and fair share of risk–reward.
This source has also provided clarification in terms of the differences between collaborative
and traditional delivery models which is in line with the one presented by [52]. Table 1
shows the common features of collaborative delivery models and their differences with
traditional delivery models.

Table 1. Collaborative delivery models: common features and differences with traditional delivery
models.

Collaborative Delivery Models

Common Features Differences with Traditional Delivery Models

Early involvement of key participants Focus is on the production system, not the contract
Joint planning, design, and control Design and planning priorities joint design of the product and process and

pays attention to the completion of the tasks where they are ready, not as soon
as possible; contingency reserves are used for reducing system variability, not

for self-interest

Joint decision making
Open book approach for cost management

Fair share of risk and reward
Trust-based relationship Decision making is unanimous, not divided

Open communication Learning constantly happens throughout the project life cycle, not occasionally
Multi-party agreement Stakeholder interests are aligned, not divided

References: [13,15,52]

2.2. Behavioral Elements of Collaborative Delivery Models

Collaborative delivery models, as the earlier explanations imply, have a significant
difference compared to traditional ones. This difference refers to the change of people’s
mindset (the established set of attitudes held by someone) and consequently their behavior
from working in silo and having adversarial relationships with other project participants
toward collaboration (working together) and cooperation (exchanging information) based
on mutual trust and aligned commercial interests solely for the common good, which is
the project success. Thus, the behavioral elements of collaborative delivery models can be
defined as various aspects and forms of human resources’ constructive and continuous
interactions for accomplishing something, which cannot be achieved by working in silos
with mistrust and out of self-interest.

2.3. Existing Research-Based Knowledge concerning Collaborative Delivery Models
2.3.1. Alliance

The research community has been actively studying the different aspects of alliance
construction projects since 2000. Providing a clear definition of alliance construction projects
has been one of the main efforts in the previous studies (for instance, [53–57]). Lloyd and
Varey [58] stated that the alliance is a fully integrated and congenial environment which
provides the possibility for the successful merging of two different organizational cultures.
According to [59], alliancing has certain defining elements, which include open book cost
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management, integrated project team, pain/gain-share, the aligned commercial objectives
of the client and project participants, no-disputes clause, unanimous decision making,
incentivized cost reimbursement.

Alliance team integration is another topic which has been addressed by different
scholars. Ibrahim et al. [60,61] identified the key indicators of alliance team integration,
which include team leadership, trust and respect, single team focus on project objectives
and key results areas, collective understanding, commitment from project alliance board,
the creation of single and collocated alliance team, and free flow communication. They also
stated that influencing the leadership for achieving successful integration practice requires
a team-centric approach which contains four elements of task and relationship-oriented
behaviors; collaborative learning environments; cultivating cross-boundary networks;
and collaborative governance. Moreover, a study conducted by [53] found that everyday
dynamics are very important for managing integration. They also stated that project
complexity and a lack of previous collaboration experience among participants increase the
uncertainty of the project and create a need for high levels of integration.

An incentive structure, relationship building and management, and success factors
for alliance projects are other major topics which have been studied in the context of
alliance construction projects. Regarding the incentive structure, Hauck et al. [7] stated
that a constructive incentive system aligns individual interests with the goals of the project
team. In addition, it has been mentioned that a fair system of risk–reward sharing between
project parties is a driving factor for collaborative behavior, achieving cost efficiencies, and
producing innovative design solutions [62]. In this regard, Laan et al. [63] and Hietajärvi
et al. [64] identified that an alliance incentive structure reduces opportunistic behavior
serving self-interest but creates a willingness for proactive opportunity-seeking when it is
combined with idea-generating processes.

Concerning relationship building and management in alliance projects, a study under-
taken by [6] identified that trust, adequate resources, open communication, coordination,
integration, top management support, creativity, and goal alignment are critical factors
for the successful formation, operation and evaluation phases of the relationship. Simi-
larly, Lloyd and Varey [58] emphasized the significance of free-flowing, integrated and
bi-directional communication for having good client–contractor relationships in the alliance
projects. Moreover, it has been mentioned that having cooperative relationships in the al-
liance projects requires considerable efforts into the inclinations for opportunistic behavior.
Furthermore, a recent study carried out by Aaltonen et al. [65] found that both informal and
formal socialization mechanisms are important for creating relational capital. They found
that informal socialization mechanisms are useful in both building relational capital (in
terms of developing personal relationships, trust, and integration) in the tendering phase
and enhancing it in the development phase, whereas formal socialization mechanisms
(e.g., co-locational space) are mainly effective in the development phase for maintaining
relational capital.

Success factors for alliance construction projects is another major topic which has been
addressed in the literature, as mentioned earlier. Young et al. [59] identified 22 success
factors such as strong commitment by client and senior management, mutual goals and
objectives, dispute resolution process, flexibility and adaptability, open communication,
and trust. Moreover, Hietajärvi et al. [66] stated that four groups of contractual, behavioral,
relational, and operational skills are critical for the successful initiation and implementation
of alliance projects.

In addition to the explained topics, communication, culture, collaboration and cooper-
ation, cost management, control mechanisms, and risk management have also been studied
in the context of alliance construction projects [55,67–72].

2.3.2. Integrated Project Delivery (IPD)

Akin to alliance, integrated project delivery has also been an interesting and focused
research topic. Collaboration and integration constitute the area in which most research
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studies in the context of integrated project delivery have been undertaken. According
to Kent and Becerik-Gerber [73], collaboration is influenced by relationships between
project stakeholders rather than contracts. A study conducted by Lee et al. [74] found that
collaboration contributes toward team integration. Moreover, it has been stated that the
frequent interaction of project parties in IPD projects foster mutual trust and improve team
collaboration [75,76]. Another study carried out by Mollaoglu-Korkmaz et al. [77] revealed
that factors such as the early involvement of the contractor in the project can be useful for
team integration. Additionally, a few studies have stated that IPD’s collaborative features
considerably contribute toward project success [78–80]. According to Rowlinson [81],
collaboration and cooperation in projects require a building information model that all can
access, comprehend, and handle.

Project performance, incentive system, risk and insurance, and success factors are
other major topics which have been studied by different scholars in the context of integrated
project delivery. In terms of performance, a few studies have reported that IPD projects
outperform traditional construction projects in terms of time, cost, quality, communication,
and number of change orders [18,19,22–24,82]. Concerning the incentive system, it has
been mentioned that financial and nonfinancial motivations are both important to IPD
projects and both of them are needed in a constructive incentive system [83–85].

Risk allocation and insurance were mentioned in some of the previous studies as a
big concern of IPD projects [73,85]. One reason for this problem, according to El-Adaway
et al. [86], is that multiparty agreements are not covered by insurance policies or products.
In other words, the contracting team is not supported against third-party claims. Conse-
quently, there is still a fundamental lack of connection between the contractual arrangement
and the insurance program that is expected to protect the project and its participants’
interests. Thus, relational contract agreements are different in terms of treating insurance
and risk issues.

Success factors for IPD projects is the last (but not least) major topic which has been
interesting for the research community. Factors such as the symmetrical alignment of
shared responsibilities, early involvement of key project participants, financial incentives,
collaboration and cooperation, and trust have been frequently mentioned by different
scholars [73,85,87,88].

2.3.3. Lean Project Delivery

In the area of lean construction, two major topics can be recognized in the literature
which include efforts to define lean construction/project delivery and the combination
of lean with other collaborative delivery models and/or working practices (e.g., [89–91]).
Regarding the former one, Enache-Pommer et al. [92] defined lean as the elimination of
waste in design and operational processes. According to Daniel and Pasquire [93], lean
production philosophy supports the realization of social value purposes in construction
project delivery through helping construction organizations to conceptualize the com-
munities and physical environment where they operate as their customers, rather than
mere people and place. Moreover, a recent study conducted by Mesa et al. [51] explained
the characteristics of a lean operational system (flow-based approach, predictable and
rapid workflow, project optimization, and lean tools), lean behaviors (collaboration, trust,
promise based management and continuous improvement) and lean principles (defining
customer-oriented value, mapping the value stream, creating flow, pull planning, managing
continuous improvement).

As mentioned earlier, the combination of lean with other collaborative delivery models
and/or working practices has been addressed by different scholars. For instance, Enache-
Pommer et al. [92] conducted a study concerning integration of the lean, green, and building
information modeling (BIM) and found that integrating greening strategies, lean principles,
and BIM for the delivery of healthcare facilities results in building an optimum healthcare
facility. Another research study carried out by Nguyen and Akhavian [94] found that there
are six crucial characteristics (e.g., durable value and continuous development, customer
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satisfaction and waste elimination, communication and achievement metrics) required for
an effective coordination between integrated project delivery (IPD), lean construction, and
BIM. In addition, Ahuja [95] stated that the combination of lean and green philosophies
contributes to achieving sustainability in terms of economic, social, and environmental
values. Another study conducted by Mesa et al. [51] addressed IPD and lean project
delivery (LPD) as two different delivery models and concluded that the core of IPD and
LPD is to facilitate the utilization of integrated project organizations, relational contracting,
and integrated process as mechanisms to integrate a project delivery system. This source
also clarified that the main difference between LPD and IPD delivery systems originates
from the operational system. The IPD system addresses no specific operational system,
whereas the LPD system utilizes an operational system based on lean principles and the
use of lean tools such as target value design, last planner system, and set-based design.

In addition to the explained topics, several other studies have also been undertaken
concerning barriers for adopting lean project delivery [96,97], contractual issues [98,99],
cost management [100], green projects [92,101], lean processes [102], last planner system
and location-based management system [103], social value [93], and success factors [104].

2.3.4. Partnering

Analyzing the literature on partnering construction projects shows that, among several
addressed topics, partnering definition, partnering performance, and partnering success
factors have gained considerable attention from the research community.

Partnering has been defined and explained by several scholars (for instance, [105–114]).
For instance, it was defined by Brown [115] as a realignment which involves choosing to
act vs. react and planning vs. abdicating responsibility and acknowledging that there is
greater benefit to resolving the problem than placing the blame. Gransberg et al. [116]
defined partnering as a change in business behavior and not a technical change to a contract,
and pointed out that high-level trust among the key project participants is required to
achieve the positive influence of partnering. Additionally, Conley and Gregory [117] stated
that the partnering agreement is not legally binding because it serves as a reminder for
commitment to a successful project. Another definition of partnering has been provided
by El-Adaway [118,119], which clarifies the required elements of a partnering contract,
including duties of fairness, teamwork, mutual cooperation and shared financial motivation,
as well as clearly defined roles and duties in a fully integrated document. In a recent study,
Hosseini et al. [26] defined partnering as a collaborative procurement form, focusing on the
integration of the project design and delivery by weighting collaboration and coordination
between involved parties. This study also identified 30 elements of partnering including
the early involvement of contractors, target price with bonus or malus, the inclusion of
consultants in the partnering group, and the co-location of the partnering group.

In terms of partnering performance, it has been frequently mentioned in the literature
that partnering projects are considerably successful in terms of controlling cost and time
growth, quality, and working relationships [117,120–125]. Moreover, it has been stated that
partnering enhances the risk of management, and contributes to mutual trust, collaboration,
cooperation, and team integration [126,127].

Regarding partnering success factors, more than 10 studies have been carried out
to address the subject of interest. For instance, a study undertaken by Zhang and Ku-
maraswamy [128] identified seven success factors for partnering projects including a well-
established legal system, business-friendly environment, fair and transparent project devel-
opment system, and clear administration. Another study performed by Chan et al. [129]
stated that the establishment and communication of a conflict resolution strategy, willing-
ness to share resources among project participants, a clear definition of responsibilities,
commitment to a win–win attitude and the regular monitoring of the partnering process
are critical factors for partnering success. Moreover, a few studies have mentioned that
factors such as open communication, mutual trust, equity, and the early identification and
engagement of all potential stakeholders are critical for partnering success [130–134].
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In addition to the explained research efforts, several other studies have also been
carried out and addressed topics such as an application of partnering [135,136]; build-
ing information modelling [137], barriers to successful partnering [134], conflict manage-
ment [138], owner–contractor relationships [139–141], partnering implementation [142,143],
and trust [144,145].

3. Methodology
3.1. Research Design

This study employed a systematic literature review for meetings its objectives. Lo-
cating the relevant studies from four databases was followed by excluding irrelevant
ones and repetitions through abstract review. Finally, the full texts of the relevant studies
were reviewed, and the obtained research data were analyzed through thematic analy-
sis method [146]. The whole process of data collection and analysis in this research is
illustrated in Figure 1 and explained in detail in the following sub-sections.
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3.2. Keyword Selection and the Search for Locating the Relevant Studies

The search for finding relevant studies was performed in January 2021 using six key-
words: (i) alliance projects; (ii) lean project delivery; (iii) partnering projects; (iv) integrated
project delivery; (v) relational contracting; and (vi) relationship-based procurement. The
keywords were selected based on state-of-the-art studies on collaborative delivery models
(e.g., [12,49,50]). Then, the ScienceDirect, Emerald, and American Society of Civil Engineers
(ASCE) databases were utilized for locating the relevant studies. Since very few studies
have been found in the mentioned databases for two of the keywords (relationship-based
procurement and lean project delivery), the Google Scholar database was also utilized to
search for the relevant studies with those two keywords on their title. In the end, 318 papers
were located as a result of searching for the presence of the mentioned six keywords on
the title of the publications in four databases. Then, the abstract of all the studies were
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reviewed to ensure that the identified studies matched the collaborative delivery models
of the construction projects. As a result of this effort, 117 studies were excluded, and the
remaining 201 relevant studies were analyzed through thematic analysis.

3.3. Descriptive Statistics of the Conducted Search for Locating Relevant Studies

The following Tables 2 and 3 show the publication type of the analyzed studies and
detailed descriptive statistics concerning the conducted search for locating the relevant
studies. No specific time span was applied in locating the relevant studies to ensure the
comprehensiveness of the search. However, as can be seen in Figure 2, the publication
period of 61% of the 201 analyzed studies was between 2011 and 2020. This can be of
importance as the relevance of recent publications is usually higher.

Table 2. Publication type of the analyzed studies.

Type of Publication
Database

Total
ASCE Emerald Google

Scholar ScienceDirect

Journal articles 72 40 19 30 161 80%

Conference proceedings 15 0 13 12 40 20%

Total 201 100%

Table 3. Descriptive statistics of the search for relevant studies in the literature.

Utilized Keyword Database Number of
Located Studies

Number of
Excluded
Studies

Criteria for Exclusion Number of
Analyzed Articles

Alliance projects

ASCE 10 1
Irrelevant to alliance
delivery model in the
construction context

9

Emerald 14 1 13

ScienceDirect 19 13 6

Integrated project
delivery

ASCE 32 8 Irrelevant to
integrated project

delivery in the
construction context

24

Emerald 7 1 6

ScienceDirect 16 1 15

Partnering projects

ASCE 33 2 Irrelevant to
partnering delivery

model in the
construction context

31

Emerald 20 4 16

ScienceDirect 42 26 16

Relational
contracting

ASCE 28 8
Irrelevant to relational

contracting in the
construction context

20

Emerald 13 8 5

ScienceDirect 36 32 4

Relationship-
based

procurement

ASCE 0 0
Irrelevant to

relationship-based
procurement in the
construction context

0

Emerald 0 0 0

ScienceDirect 1 1 0

Google Scholar 10 1 9

Lean project
delivery

ASCE 2 0
Irrelevant to lean

project delivery in the
construction context

2

Emerald 2 1 1

ScienceDirect 1 0 1

Google Scholar 32 9 23
Total 318 117 - 201
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3.4. Conceptualization: Thematic Analysis and Model Development

After locating the relevant studies, they were analyzed through thematic analysis [146].
This was undertaken by inductively coding the extracted research data as a result of re-
viewing the relevant studies. The labels of the codes were data derived by the researcher.
According to the purpose of this study, the codes representing behavioral elements of
collaborative delivery models were structured under a theme entitled “behavioral ele-
ments.” Then, the codes under the developed theme (behavioral elements) were further
analyzed for three main purposes: first, to identify and develop a list of the behavioral
elements of collaborative delivery models; second, to detect the enablers contributing to
the establishment of the behavioral elements; and third, to discover the interrelationships
between the behavioral elements (i.e., how they influence each other). Finally, a pyramid
model was developed based on the results of the conducted analysis.

4. Results
4.1. Behavioral Elements of Collaborative Delivery Models

As the first group of findings, Figure 3 presents the behavioral elements of the collabo-
rative delivery models, which have been frequently mentioned in the literature. As can be
seen in Figure 3, cooperation, collaboration, mutual trust, and open communication are
the top four ones in terms of the ranking. Then, commitment to common goals, equality
and mutual respect, and team integration are the next ones in the ranking. In this study,
cooperation is defined as exchanging information between the project team members for
the good of the project. Similarly, but not the same, collaboration is defined as working
together for the best of the project. Team integration, here, is defined as the combination
of collaboration and cooperation between project team members, representing different
parties. Equality is defined here as the fair share of organizational and contractual authority,
responsibility, risk, and reward between the project parties and team members throughout
the project.

4.2. Pyramid Model for Collaborative Project Delivery

A pyramid model was developed for collaborative project delivery through analyzing
the interrelationships of the mentioned behavioral elements in Figure 3. In other words,
these elements were analyzed in order to find their linkages with each other and also
their enablers. Appendix A includes the details of the explained thematic analysis for
developing the pyramid model. The Appendix, in the big picture, provides research
evidence concerning the enablers and interplay of the mentioned behavioral elements.
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The developed model consists of three components: (i) the pyramid, presenting
the behavioral elements of collaborative delivery models and their interrelationships; (ii)
common enablers of the presented elements in the pyramid; and (iii) the specific enablers
of the presented behavioral elements in the pyramid. This classification of the enablers into
“specific” and “common” categories is based on the thematic analysis results (Appendix A),
meaning that some enablers contribute towards all of the presented behavioral elements
in Figure 4, whereas some of the enablers only contribute to one or two of the behavioral
elements.
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As can be seen in Figure 4, establishing the equality and mutual respect between project
team members provides a basis for mutual trust and open communication. This is partic-
ularly important because the significance of equality has been considerably overlooked
in previous studies as a critical enabler for trust development and open communication.
As explained earlier, equality is the fair share of organizational and contractual authority,
responsibility, risk, and reward between participants throughout the project. From this
perspective, it can be argued that in a collaborative working environment with the win–win
philosophy at its core, mutual trust, respect, and even constructive collaboration would
only happen if the project team members see themselves as equal participants.

When equality and mutual respect are combined with mutual trust and open com-
munication, the project team members have all prerequisites in place to work together
(collaboration) and to exchange information (cooperation) for meeting common project
objectives. Accordingly, team integration is achieved when equality and mutual respects
fosters mutual trust and open communication, resulting in the collaboration and coopera-
tion for the best of the project.

As can be seen in Figure 4, there are certain enablers which contribute to the creation
of the aforementioned elements. A fair share of risk–reward, collaborative governance,
commitment to common goals, and incremental as well as constructive interaction were
found to be common contributors for the creation of equality and mutual respect, mutual
trust and open communication, and for having collaborative cooperation. A building
information model through which all team members can access, understand, and manage
project information is another enabler which contribute toward equality and mutual respect,
and mutual trust as well as open communication. Finally, an incentive payment structure
was found to be of importance for facilitating collaboration and cooperation between project
team members.

This developed model provides a new level of understanding regarding the interplay
of behavioral elements of collaborative delivery models in construction projects. Although
the mentioned behavioral elements of collaborative construction projects have been fre-
quently mentioned in previous studies, such analytical and conceptual perspectives toward
them are missing in the literature.

5. Discussion

The obtained results revealed the significance of establishing equality and mutual
respect as the fundamental step toward trust development and open communication in
collaborative project delivery. Moreover, it became evident that mutual trust and open
communication are the prerequisites for constructive collaboration and cooperation, which
eventually contribute to team integration. Furthermore, it was clarified that certain enablers
contribute toward each of the mentioned behavioral elements. These findings seem to be in
line with the previous research.

The findings of the studies conducted by [99,147] imply that when equality and mutual
respect exist between project team members, they are encouraged to trust each other and
communicate openly. Another reason for this interrelationship would be this fact that the
win–win philosophy, which is at the core of collaborative working environment, requires
equality and mutual respect as the underlying step toward mutual trust and open com-
munication. Moreover, previous studies have stated that team integration in collaborative
construction projects requires project team members to collaborate and cooperate for the
best of the project (e.g., [74,99]). Furthermore, it has been shown that project team members
can work together and exchange information if they trust each other and there is an open
line of communication (for instance, [48,144]).

In addition to the explained scientific logic behind the obtained results, one of the
co-authors of this study with over 15 years of experience as an academic and executive
expert of lean construction explained that “for example, the contract in alliance construction
projects is very clear and each stakeholder is involved in the same contract with clear and
agreed responsibilities and share of risk–reward. However, after the development phase,
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the design team plays a smaller role in the construction phase. Normally, the contactor
starts to build and forgets the design team. In this case, the contractor’s failure results
in the design team’s failure because equality and possibilities to influence end results in
that case are small, and mutual trust and collaboration are weak throughout the project
because of the missing equality. On the other hand, when the contractor and design team’s
mindset see equality and mutual respect as the fundamental constructs, it facilitates the
establishment and continuation of mutual trust, open communication, and consequently,
collaboration throughout the project, which eventually results in team integration,” as it
has been identified in this study.

In terms of the identified enablers, it has been stated in the previous studies that joint
governance, fair share of risk–reward, commitment to common goals and incremental
interaction are useful and effective for establishing equality, mutual respect, mutual trust
and collaboration as well as cooperation (e.g., [47,63,76,79,148–152]). Moreover, Rowlin-
son, [81] asserted that equality, mutual trust, and collaboration are contributed through a
building information model that all project participants can access, easily understand, and
are also able to manage. In addition, the studies carried out by Hauck et al. [7] and Love
et al. [62] revealed that a constructive incentive system is of prime importance for the col-
laboration and cooperation of project team members. According to the earlier explanations
and this study’s findings, pure team integration happens when the project team has already
achieved equality, mutual trust, and collaboration as well as cooperation (e.g., [74,75]).

Regarding the enablers, it is also worth discussing the possible methods and technolo-
gies for their implementation. Among the identified enablers, collaborative governance,
fair share of risk–reward, and an incentive payments system can be implemented through-
out the project by incorporating these features into the contract in which project parties
join. Realizing incremental and constructive interaction between project team members
can be accomplished through on site (e.g., the co-location of the project team members)
and/or virtual solutions (e.g., platforms such as Teams or Mural). The other identified
enabler was a building information model (BIM) through which all team members can
access, understand, and manage project information. This is necessary to highlight here
that this enabler basically refers to the essence of the existence of BIM as a contributor to
the establishment of equality, trust, and open communication, regardless of the challenges
and complexities of employing and managing the BIM itself. The building information
model data can be collected, updated, shared, and processed in various ways according to
the building information modeling process and various BIM tools. Therefore, an in-depth
study of the factors behind the success of the BIM as an enabler for equality, trust, and open
communication is a potential area for future research.

These findings contribute to the existing body of knowledge and beyond by presenting
a novel model which has explanatory capacity for portraying the interrelationships between
the behavioral elements of collaborative delivery models in construction projects. The de-
veloped model can also be insightful for the research community and project professionals
interested in trust development and team integration in temporary organizations.

In terms of practical implications, the study’s findings can be insightful and value-
adding for project professionals. First, the developed model (Figure 4) can be employed for
facilitating the trust development between project participants and team integration when
a collaborative construction project is launched. Second, it can also be utilized as a tool for
monitoring, measuring, and enhancing the integration performance of the existing project
delivery teams by utilizing the presented enablers in the model as the indicators of equality,
trust and open communication, collaboration and cooperation, and team integration.

6. Conclusions and Recommendations for Future Studies

This study addressed the interrelationships of behavioral elements in collaborative
project delivery and their enablers through developing a pyramid model for collaborative
project delivery. The obtained results provided the basis for the following conclusions
concerning the collaborative delivery models for construction projects:
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• Establishing the equality and mutual respect between project team members is the
fundamental step toward trust development and open communication.

• Equality is the fair share of organizational and contractual authority, responsibility,
risk, and reward between project parties and team members throughout the project.

• Equality and mutual respect together with mutual trust and open communication
seem to be the prerequisites for constructive collaboration and cooperation between
project team members.

• Achieving team integration requires collaboration (working together) and cooperation
(exchanging information) between project participants for the best of the project.

These findings contribute to the body of knowledge on collaborative delivery models
for construction projects through providing academic and practical insights for establishing
integrated teams for productive construction project delivery. The generalizability of the
findings of this study may even be beyond the construction projects and the developed
model can be adapted for project delivery in other industries as well. As the limitations
of this study, it is acknowledged that certain keywords were employed and searched in
certain databases for locating the relevant studies, which narrowed its scope and might
have affected its reliability and validity. Moreover, the developed model in this study
needs to be tested in future studies and real projects in different contexts before it can
be considered as generally accepted. Therefore, further studies in various regions and
business conditions are a potential area for further research. In this regard, the following
recommendations, which are based on the obtained results, can be the starting points for
the future studies:

• Testing the developed model (Figure 4) in construction projects with alliance, partner-
ing, IPD, and lean project delivery models through undertaking a survey among the
practitioners of those projects.

• Exploring any discrepancy in terms of the effectiveness of the developed model
(Figure 4) for the addressed collaborative delivery models in this study.

• Exploring contextual enablers for the presented behavioral elements in the model
(Figure 4).

• An in-depth study of the factors behind the success of the building information
modelling (BIM) as an enabler for equality, trust, and open communication.
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Appendix A. Interrelationships between Behavioral Elements of Collaborative
Delivery Models
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