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Competing relationships and a lack of collaboration are common in the construction
industry. Consequently many reasons, such as lack of trust, unfair risk sharing and
ineffective communication are highlighted by actors as challenges in the construction
sector. Collaboration has been demonstrated as a solution for these challenges for the
construction industry. However, collaborative environments are still far from effective
in emerging economies with a lack of research and information available for such
countries. We have used the Kurdistan region of Iraq to investigate and explore these
challenges using systematic enquiry, utilising quantitative and qualitative methods. This
article aims to explore these challenges, by reviewing past literature and investigating
construction practices to better quantify those factors that underlie collaboration. A
comprehensive review of the literature was conducted to identify the most critical factors.
Then, a questionnaire was used to survey the opinions of practitioners, analysed through
Exploratory Factor Analysis. Six factors were identified: project vision, participant
behaviour, communication, relationship definition, contractual agreements and
systematic process. Additionally, the paper provides suggestions as to how industry
might apply such factors. This article contributes to a scarce literature regarding
construction projects in Kurdistan region and emerging economies in general.
Keywords – Collaboration, critical factors, construction, project management, factor
analysis, emerging economies, Kurdistan, Iraq.

Introduction
In the construction industry, many organisations work together to deliver the products required
by clients. To accomplish this, they need to collaborate and depend on each other (Liu et al.
2017). Globally, the construction industry is more fragmented than other industries such as the
manufacturing sector and has more difficulties in terms of relationships and collaboration
(Phua 2006). Many researchers have explained that the construction industry has an absolute
need for collaboration between stakeholders, such as clients, contractors and designers (Hughes
et al. 2012; Grilo et al. 2013; Motawa and Carter 2013; Liu et al. 2017). Managing relationships
between different parties in collaborative ways could move organisations toward achieving
their goals and delivering better projects (Kożuch 2009). In contrast, continued use of
traditional means of project delivery, which lack collaboration, could result in serious quality
defects in construction projects (Arditi and Gunaydin 1998).
The construction industry has passed through three main delivery systems: traditional
construction management (TCM), the project management (PM) model and partnering (Xue et
al. 2010). The TCM approach is a competition between independent parties to win competitive
bids and project responsibilities are based on strict contractual clauses. In this traditional
approach, there is no shared vision between parties and each organisation defends their own
interest. The TCM delivery system has resulted in many difficulties such as delays, cost
overruns, win-lose culture and adversarial relations (Chan et al. 2004). To overcome the issues
of TCM, PM has been used. PM models try to control cost, time and quality in a project-based
system to achieve client needs; however, this approach also has faced many difficulties (Shen
and Wu 2005).
After an investigation to solve the problem of fragmentation and underperformance in
the UK construction industry (Latham 1994), partnering was suggested as a solution to replace
traditional methods of project delivery. Partnering delivered better results than traditional

approaches to project management. However, relationships in partnering still need to be
improved to overcome the underperformance of construction industry projects (Meng 2012).
Many authors have insisted that the construction industry needs to improve collaboration and
to adopt new ways of working to remain competitive and meet the expectations of increasingly
demanding clients (Shelbourn et al. 2007; Cao et al. 2015; Morrell 2015).
While problems of fragmentation and lack of collaboration in construction exist
globally, the case is more severe in developing economies, where the construction sector is
more fragmented. Additional problems confront construction projects in these countries,
compared to developed economies, which include social, cultural, organisational, economic
and process-related obstacles (Ofori 2000; Elkhalifa 2016; Haron et al. 2017). This observation
is apparent in the Kurdistan region of Iraq, where the construction process has been found to
be highly uncommunicative, with a significant lack of collaboration between stakeholders. This
lack of interaction between participants has resulted in many shortcomings in construction
projects such as deviations in construction and design (Zebari and Ibrahim 2016). This article
aims to address this issue by identifying the critical factors needed to improve collaboration in
construction projects in developing economies, especially in Iraqi Kurdistan.

Benefits of collaboration in the construction industry
Collaboration can have immense benefits in the construction industry, whether external, such
as helping organisations overcome competitive markets competitions or by providing internal
stability (Hughes et al. 2012). According to Black et al. (2000), the main benefit of
collaborative working is less adversarial relationships between parties, thereby reducing the
conflicts in supply chains of the construction industry. Adversarial relationships in traditional
routes are the cause of many issues that still exist in the construction industry, such as delays
and underperformance of projects (Akintan and Morledge 2013). Improving relationships and

moving away from a win-lose culture could result in significant improvements in performance,
whether this is financial performance for construction companies or asset performance for
clients.
Collaborative working is vital to achieving long-term business objectives and
continuous improvements (Eriksson 2010). Continuous improvement could ensure future work
and long-term relationships between parties. These relationships between construction industry
firms are crucial to gaining economic benefits. Vaaland (2004) explained the role of
collaboration in resolving different views between parties that can produce well-developed
business relationships, which leads to reduced loss of productivity and minimised costs.
Ultimately, economic targets become possible when effective relationships are maintained
among industry stakeholders.
Clearly, combining the resources and expertise of stakeholders could lead to increasing
the efficiency of teams and delivering higher quality products. The involvement of suppliers
and subcontractors at the right time in projects brings practical knowledge to the teams and
helps prime contractors and clients to control performance issues (Bemelmans et al. 2012).
Fragmentation and involvement of multiple professional such as designers, clients, contractors
and subcontractors in the construction industry have caused low-levels of customer
satisfaction. Morrell (2015) insisted that collaboration between different parties will resolve
performance issues and lead to a higher level of customer satisfaction. Delivering end users’
needs is one of the main aims of project teams to ensure the success of their organisations in
construction markets. Akintoye et al. (2000) emphasised that improved customer services and
cost objectives are the main benefits of collaborative working processes.
Despite improving project processes and team culture, another significant benefit of
collaborative approaches is schedule reduction and improved time scales (Bresnen and
Marshall 2000a). One of the main problems with construction projects is delays; keeping up

with schedules is always a difficult task. Many issues in construction projects such as
deficiencies in control mechanisms and delays are considered as the result of a lack of
teamwork in traditional approaches (Koraltan and Dikbas 2002). Construction teams could
overcome this issue and deliver projects to a planned timetable by using an effective
collaboration process and the experience of all teams.
Construction parties have lower exposure to risks when collaboration is developed
between teams. In collaborative working practices, risk and rewards are shared; if a party is at
risk of losing their rewards, then all parties may be at risk based on principles of gain-pain
sharing (Yeung et al. 2007). This approach encourages parties to cooperate with other parties
at risk and reduce the overall ‘pain’ to a minimum. Furthermore, Rahman et al. (2014)
emphasised the role of improved teamwork and open communication to simplify the
construction process. Design complexity is a common issue within construction projects that
can be solved by producing a collaborative environment between the design and construction
teams. This collaboration will expand the awareness of construction teams toward design
details and will also increase the buildability of the design. For example, the involvement of
contractors in the design phase facilitates the process and can raise constructability as well as
maximising value engineering (Bresnen and Marshall 2000b).

Construction projects in the Kurdistan region and lack of collaboration
The construction industry is fundamental to any economy; it provides the infrastructure and
builds an environment that enables a population to flourish socially, culturally and
economically (Chan et al. 2004; Winch 2010). The contribution of construction is increased in
the case of emerging economies (Ofori 2000; Giang and Pheng 2011) where economic
development is led by a high volume of construction projects (Ofori 2007). In Iraqi Kurdistan,
construction projects have an additional role in restoring the nation’s internal built

environment, replacing housing, and securing essential resources such as water, power and
sewage. At the same time, it is creating the necessary infrastructure such as transport systems
to improve inter-regional connections and international connectivity, facilitating much-needed
international investment (RTI International 2008). The construction industry acts as a
significant contributor to job prospects, and to building gross domestic product (GDP) and the
economy of the region.
In the Middle East, construction projects are going through a process of change and
development, many companies from different countries work in that industry (Gerges et al.
2017). This process of change has resulted in many issues in construction projects such as
inconsistent processes and deficiencies in collaboration. Similarly, the limited literature on
construction projects in the Kurdistan region shows that a significant lack of collaboration
exists between participants, which has resulted in an inadequate construction process in the
sector. For example, Faris (2015) found that a lack of collaboration and the fragmentation of
the industry are among the main reasons for projects not performing as expected and for
construction delays in this region. The main issues causing projects to underperform include
ineffective communication, lack of contractor involvement, the lack of design information
available, inadequate planning and weakness of supply chains. These results concur with those
from Muhammed (2015). Despite their paramount importance, construction projects in the
Kurdistan region have many shortcomings in performance and have not met required levels of
customer satisfaction (Mustafa 2017). Such difficulties include adversarial relationships, lack
of communication, and socio-cultural, technical and management issues (RTI International
2008). Zebari and Ibrahim (2016) added that in many cases contractors carry out tasks without
any collaboration with other participants involved in related tasks or without considering the
design requirements.

Another challenge is the lack of collaboration between design and construction teams.
According to Jamieson (2004), the primary reasons for underperforming construction projects
in the region are design errors and the construction process, which do not meet design
intentions. In addition, Bell (2014) suggested that growth of the sector has increased the
number of different stakeholders in construction projects with the associated need to improve
relationships and collaboration between the parties involved over the whole project lifecycle.
To solve the problem of fragmentation of the industry and to develop collaborative working,
construction practitioners need to improve many aspects of working. In order to improve
collaboration, a range of factors need to be considered as means of overcoming project issues,
not least because establishing new ways of working can be challenging and a range of potential
barriers might need to be overcome (Koraltan and Dikbas 2002; Shelbourn et al. 2007).
Research into factors of collaboration is still at its infancy in the Middle East. Limited
research exists on factors of collaboration, for instance, Koraltan and Dikbas (2002) Dikmen
et al. (2008) in Turkey and Bidabadi et al. (2016) in Iran have explored factors for improving
collaborative approaches. However, in the context of the Kurdistan region, there is an immense
gap in the literature toward improving collaboration in construction projects. Researchers have
yet to investigate and to determine local factors of collaboration. This research aims at filling
this gap of the literature by identifying a set of local factors for developing collaborative
environments.

Preliminary factors of collaboration
This study provides an in-depth review of the literature regarding articles relating to
collaboration from 2000 to 2018. Firstly, the related articles were identified through searching
for keywords, such as factors for partnering, alliancing, strategic alliancing, teamwork and
collaboration, in titles and abstracts of studies. Secondly, all related articles were qualitatively

evaluated in order to determine a representative sample for the study. Similar approaches were
adopted by other researchers such as Kożuch and Sienkiewicz-Małyjurek (2016) and Wu et al.
(2008) in the construction industry. The process resulted in the 35 most-closely related articles
being selected for the final review, shown in Table 1. Frequently mentioned factors are
presented in Table 2 and briefly outlined be

Table 1. Reviewed papers to identify factors of collaboration

Ref.

Author(s)

Year

no

Ref.
no

Authors

Year

Ref.

Author(s)

Year

no

1

Akintoye et al.

2000

13

Lu and Yan

2007

25

Patel et al.

2012

2

Black et al.

2000

14

Shelbourn et al.

2007

26

Akintan and Morledge

2013

3

Bresnen

2000

15

Yeung et al.

2007

27

Meng

2013

4

Bresnen

2000b

16

Dikmen et al.

2008

28

Rahman et al.

2014

5

Cheng et al.

2000

17

Erdogan et al.

2008

29

Azhar et al.

2014

6

Bayramoglu

2001

18

Koutsikouri et al.

2008

30

Gassel et al.

2014

7

Cheng and Li

2001

19

Wu et al.

2008

31

Bidabadi et al.

2015

8

Cheng and Li

2002

20

Eriksson

2010

32

Bidabadi et al.

2016

9

Koraltan and
Dikbas

2002

21

Xue et al.

2010

33

Kozuch and
Sienkiewicz-Małyjurek

2016

10

Chan et al.

2004

22

Bemelmans et al.

2012

34

Koolwijk et al.

2018

11

Vaaland

2004

23

Hughes et al.

2012

35

Nursin et al.

2018

12

Nystrom

2005

24

Meng

2012

Table 2. Factor of collaboration and resources mentioned
Rank

Factors of
Collaboration

Freq.

No. of papers (from table1)

1

Trust

31

([1],[2],[3],[4],[5],[6],[7],[8],[9],[10],[12],[13],
[14],[15],[16],[17],[18],[19],[21],[22],[23],[24],
[25],[26],[27],[28],[29],[31],[33],[34],[35])

2

Communication

26

([2],[4],[5],[6],[7],[8],[9],[10],[14],[15],[16],
[18],[19],[21],[22],[23],[24],[25],[27],[28],[30],
[31],[32],[33],[34],[35])

3

Conflict resolution

21

([5],[6],[7],[8],[9],[10],[11],[12],[13],[15],[16],
[17],[19],[21],[23],[24],[25],[27],[28],[29],[35])

3

Mutual goals

20

([1],[4],[5],[9],[10],[12],[13],[14],[15],[18],[19],
[21],[22],[23],[24],[25],[27],[28],[29],[33])

5

Top management
support

20

([1],[2],[5],[7],[8],[10],[12],[13],[15],[16],[20],
[19],[21],[22],[25],[28],[29],[31],[32],[34])

6

Commitment

19

([1],[2],[3],[5],[7],[8],[10],[13],[14],[15],[16],
[19],[22],[25],[28],[31],[32],[33],[34])

6

Gain-pain sharing

18

([1],[2],[3],[6],[9],[13],[14],[15],[19],[20],[21],
[22],[23],[24],[27],[28],[29],[34])

8

Culture

16

([1],[2],[4],[5],[9],[13],[14],[16],[18],[21],[22],
[25],[29],[31],[33],[35])

9

Resource sharing

14

([5],[7],[8],[10],[12],[13],[14],[15],[17],[19],
[25],[26],[28],[33])

10

Early involvement of
key participants

14

([4],[5],[6],[10],[12],[14],[15],[20],[21],[23],
[25],[29],[31],[34])

11

Clear roles

13

([2[,[4],[10],[14],[16],[18],[23],[25],[27],[28],
[31],[32],[33])

mentioned the factor

Trust
Trust is a major component required for delivering a successful process of collaboration
(Koolwijk et al. 2018). It is essential that construction managers focus on social interactions as
a means to build trust and respect between practitioners in order to establish a collaborative
workplace (Shelbourn et al. 2007). These personal interactions are necessary to find new ways
of working and move away from hard contractually-guided relations. Construction managers

should notice that building trust between individuals is essential to building trust between
organisations. Yeung et al. (2007) agreed that trust is based on previous experience either
directly, with people concerned, or indirectly, by anticipated or projected experiences.
Therefore, trust is an emotional and human situation that is necessary for every team to achieve
successful business relationships. Gaining higher levels of trust after working together in a
project reveals the level of success of collaborative relationships between involved parties
(Cheng and Li 2002).

Communication
A lack of open communication is the main reason for failures in construction projects, hence,
it is essential to have well-established communication lines to avoid performance issues and
cost overruns (Meng 2012). Black et al. (2000) argued that good communication is the most
important factor for construction sites considering a large number of problems that occur as a
result of poor communication between client, contractor and consultants.
It is noticeable that the importance of communication has increased in construction
projects with the implementation of new ways of working and using complex designs. For
instance, Koutsikouri et al. (2008) insisted that rich communication is crucial in design stages
to provide shared understanding and simplify complicated design details. The research added
that communication underpins all other factors needed for collaborative working. Moreover,
van Gassel et al. (2014) explained that it is fundamental to enable effective communication
lines to gain efficient processes of collaboration. To do so, regular meetings could be used as
a means to gain efficient communication (van Gassel et al. 2014).

Mutual goals
Akintoye et al. (2000) described mutual interest as a key factor to provide a collaborative
environment between different levels of working chains in construction teams. It is not possible

for construction parties to work collaboratively and gain benefits without setting common
targets (Dikmen et al. 2008). Hence, all parties are required to attain common goals and
consider each other’s interests in order to achieve business profits (Kożuch and SienkiewiczMałyjurek 2016).

Conflict resolution
A proper conflict resolution system is crucial for collaboration to survive between construction
parties. In conflictual events, resolving tense relationships is important to avoid a total
breakdown of the interaction and work termination between stakeholders (Vaaland 2004). The
author argued that solving a conflict between parties with different perceptions could be used
as a means to enhance collaborative relationships. Since conflicted parties need to explain
reasons for a different view, this may find the underlying causes of the conflict and prevent it
from happening again. It is necessary for construction teams to solve conflicts at the lowest
possible level before it reaches legal authorities (Bayramoglu 2001).

Top management support
Top management support is essential to develop relationships and increase confidence between
parties because it supplies resources, finance, information and time (Cheng and Li 2001). Top
management is required to lead and arrange activities in construction projects and assure that
the process is working effectively (Nyström 2005). Actually, the first step to producing
collaboration in construction projects should come from top management through expressing
support and commitment to goals (Bidabadi et al. 2015). Lack of support from management
could result in the growth of small issues that become big obstacles to the proceeding process.

Commitment
As the construction industry struggles with adversarial relationships, practitioners need a

commitment to common goals to help them adopt collaborative approaches (Bidabadi et al.
2016). It has been illustrated that parties need to show a long-term commitment to common
visions in order to attain stability within projects and to achieve project goals. Committed
stakeholders prefer long-term achievement to a small immediate benefit, which reduces the
possibility of rising disputes from different working tasks. Setting common goals, even if it is
an early stage of the project, does not benefit businesses if parties are not fully committed
Bemelmans et al. (2012).

Gain-pain sharing
A large number of obstacles on construction projects stem from unfair risk sharing in oldfashioned contractual clauses (Koraltan and Dikbas 2002). The construction industry needs to
find effective ways to share risks and rewards between its parties in order to be able to improve
adversarial relationships. Implementation and adoption of new ways of working depend on
parties’ obligations to share the profits of target achievements and simultaneously to bear the
risks of missing that goal (Azhar et al. 2014).

Culture
Culture is a very influential factor on collaboration in every organization. Organisational
characteristics such as regulations, organisational structure, leadership and organisational
culture have a strong influence on the efficacy of collaboration within the organisations
(Kożuch and Sienkiewicz-Małyjurek 2016). Nursin and Latief (2018) argued that in order to
build a collaborative workplace, leaders need to explain collaboration as a culture or the way
the organisation works for the members of the project.

Resource sharing
Sharing resources creates an atmosphere of collaboration that is more harmonious and

effective, and parties need to increase the level of resource sharing to avoid deficiencies in the
performance of projects (Akintan and Morledge 2013). In addition, it is important for
construction projects to share resources in a proper way to avoid deficiencies in resources for
different tasks. Management teams need to use resources in an appropriate way to avoid any
failure in the implementation of collaboration (Erdogan et al. 2008).

Early involvement of key participants
In many cases, the early involvement of some key participants such as contractors,
subcontractors and suppliers is restricted under old contract approaches. This lack of
involvement of key participants has resulted in a lack of practical experience in design stages;
consequently, this leads to deficiencies in the buildability of designs. Eriksson (2010) explained
that it is crucial to involve contractors and subcontractors as early as possible to negotiate
directly with the design team to avoid performance issues. Chan et al. (2004) agreed that despite
the involvement of contractors, major subcontractors need to be brought in as well at an early
stage of projects so that parties will develop collaborative relationships at the start.

Clear Roles
Another core contributor to the success of a collaborative approach is clearly defined roles and
responsibilities of members in projects (Patel et al. 2012). It is important for construction teams
to understand that each individual has a different role and should be respected by others (Black
et al. 2000). Besides clarifying roles, construction teams need to have some flexibility in roles
because many issues that arise in traditional ways of contracting are due to a high level of
specialisation in role definition, which has resulted in a lack of support between team members.
A significant step toward effective collaboration in construction projects is to eliminate
duplication in responsibilities and increase flexibility in the roles of members (Bresnen and
Marshall 2000a).

Research Methodology:
A combination of a literature review, pilot studies and an empirical survey questionnaire were
adopted in this research. Firstly, in the qualitative phase, the literature review was used to (1)
understand the state-of-art practices in the construction industry regarding collaborative
environments, (2) to identify a set of potential factors of collaboration from the global
literature, (3) to explain the research gap and to identify the need for establishing local factors.
Outcomes of the review were used to develop a questionnaire survey. Later, in the pilot studies,
interview-administrated questionnaires were used to gain construction practitioners’ views on
the design and contents of the questionnaire. Consequently, the final empirical questionnaire
was developed for the quantitative phase, explained in the next section. Similar approaches
were found to be effective for investigating characteristics of the construction sector (Lu and
Yan 2007; Meng 2013). Figure 1 shows the research framework for this study.

Qualitative Phase

Literature
Review

Pilot Studies

Quantitative Phase

Empirical
Questionnaire

Data Analysis

1. Descriptive Statistics
2. Factor Analysis

Final Conclusions

Figure 1: Research framework

Questionnaire survey
The factors derived from the literature were used to develop an empirical questionnaire survey.
The survey instrument aimed to establish local factors of collaboration using the opinion and
experience of construction practitioners. Firstly, pilot studies were undertaken and the
questionnaire delivered to 21 construction experts seeking their opinions about survey design
and the factors considered. In pilot studies, respondents were given a chance to add any extra
factor that they thought should be considered. Then, the questionnaire was refined and the
revised instrument was prepared for the final empirical study. Besides gathering information
about the profile of participants, the questionnaire included 23 items to investigate improving
collaboration as shown in Table 6. The respondents were asked to rate the importance of all
factors for improving collaboration in construction projects, using a five-point Likert scale (1=
the least important to 5= the most important). To identify potential respondents and to ensure
a representative sample for the study, responsible organisations were contacted such as the
Ministry of Construction and Housing and the Kurdistan Contractors Union. Potential
respondents were identified based on information received from those organisations.
Respondents were required to be active professionals involved in public or private sectors of
housing in the Kurdistan region. Additionally, all participants needed to hold key positions in
their organisations. Accordingly, around 750 questionnaires were delivered to potential
respondents in hard and soft copies. After collecting data and the initial screening 227
questionnaires were included in the final data analysis. This process resulted in a response rate
of 30.2%. The profile of respondents is shown in Table 3. Descriptive statistics were used to
understand the data sample collected. Table 4 shows details of descriptive analysis for ordinal
data variables. All data analysis was carried out using Statistical Package for the Social
Sciences (SPSS 24).

Table 3. Profile of respondents to the questionnaire survey
Years of experience in construction
Frequency

Type of the job

Percentage

Frequency

Percentage

Less than 5

44

19.4

Client's
Representative

38

16.7

6-10

81

35.7

Project Manager

74

32.6

11-15

44

19.4

Design Team

38

16.7

more than 15

58

25.6

Main Contractor

32

14.1

Total

227

100

Sub-Contractor

12

5.3

Other

33

14.5

Total

227

100

Table 4. Descriptive analysis for ordinal data
Items number

N= 227

Median

Mode

Valid

Missing

1

227

0

4.0

4

2

227

0

4.0

4

3

226

1

4.0

4

4

227

0

4.0

4

5

227

0

4.0

5

6

226

1

3.0

4

7

225

2

4.0

4

8

226

1

4.0

4

9

226

1

4.0

4

10

227

0

4.0

4

11

227

0

4.0

4

12

227

0

4.0

4

13

226

1

4.0

4

14

227

0

3.0

4

15

227

0

4.0

4

16

227

0

4.0

4

17

227

0

4.0

5

18

227

0

3.0

4

19

227

0

4.0

4

20

227

0

4.0

5

21

227

0

4.0

5

22

227

0

4.0

4

23

227

0

4.0

5

Factor Analysis
Exploratory Factor Analysis (EFA) was used to identify the underlying factors that contribute
to the success of collaboration. EFA is a dimension reduction technique used to reduce data to
a more manageable size while retaining as much information as possible (Field 2013). This
multivariate technique is used to investigate the underlying structure of relations or correlations
among a large set of variables to yield a smaller number of factors. Floyd and Widaman (1995)
explained that factor analysis uses a matrix of correlations or covariances among measured
items to explain measured data in more general groups of latent variables. Intercorrelated
variables will be combined and grouped under one cluster that is interpreted in order to
represent data in a more meaningful way than initial variables.
In order to test the suitability of the sample for EFA, the Kaiser-Meyer-Olkin (KMO)
test was performed. In this study, the KMO value was 0.889, indicating that the sample is
adequate to conduct factor analysis (Kaiser 1974). Also, a Cronbach’s Alpha of 0.896 shows
the scale reliability and internal consistency of the survey instrument (Field 2013), see Table
5. Principal Axis Factoring (PAF) with oblique rotation was used to extract underlying factors
from 23 items. During extraction, PAF only accounts for shared variance between variables
and excludes unique and error variances; that is the recommended method when researchers
have a prior idea about the relationship between variables and try to find the underlying

structure of factors (Costello and Osborne 2005; Brown 2009). In this research, due to
undertaking a global literature review about factors of collaboration, the authors were already
aware of some relationships. Thus, PAF was preferred as the extraction method. This process
resulted in six factors being retained all with eigenvalues greater than one and loadings above
0.3, based on Kaiser’s criteria. The total variance explained and the factor loadings for each
factor retained are shown in Table 6.

Table 5. KMO and Bartlett's Test
Kaiser-Meyer-Olkin Measure of Sampling Adequacy.

0.899

Bartlett's Test of Sphericity

1727.985

a. Cronbach’s Alpha

Approx. Chi-Square

0.896

df

253

Sig.

0.000

Table 6. Factor structure of Principal Axis Factoring
Items
Factor 1. Project Vision
(10) Senior management is committed to delivering the project vision
(11) Senior management is encouraging all members of the project team
to deliver the vision
(12) All involved stakeholders are committed to the project vision
(8) Key parties understand the clear and shared vision of the project
(7) Mutual goals are set between the key participants of the project
(6) Stakeholders are using ideas from different participants to improve
project performance
Factor 2. Behaviour of participants

Eigenvalues

% of variance

Cumulative %

29.295

29.295

5.364

34.659

4.233

38.892

Loadings
0.591
0.576

7.261

(14) The cultural difference of involved project participants affects the way
they behave
(15) Each party provides the appropriate resources to deliver the project vision
(16) Each party is willing to share their resources with other parties
Factor 3. Communication
(22) The project teams are provided with enough technological resources
(hardware and software packages) during the whole life of the project
(4) Communication lines are open and clear between different teams
(5) Communication lines are open and clear between members of the
same team
(23) There are enough skilled staff and workers to perform different
tasks in the project
Factor 4. Relationship definition

Factor

0.451
0.450
0.416
0.326

0.680
0.528
1.774

0.494
0.567
0.496
0.495

1.487

0.439

(17) The main contractor is involved at the beginning of the project life cycle

0.603

(18) The major subcontractors are brought in at an early stage of the project

0.495

(20) Roles and responsibilities of all team members are defined at an early
stage of the project
Factor 5. Contractual Agreements

1.215

0.389

(1) All involved parties in the project trust each other

0.650

(2) All parties trust that terms of the contract will be implemented

0.566

(3) The type of contract is appropriate for the project
Factor 6. Systematic Process

1.031

(13) A strategic plan of benefits and risk sharing is set between involved
parties
(19) A systematic way to evaluate the performance of the project process
is used
(21) Roles and responsibilities of participants are clear to everyone
(9) A clear process for conflict resolution is set in the project
Extraction Method Principal Axis Factoring
Rotation Method: Oblimin with Kaiser Normalizatio

0.361

2.862

41.754

2.105

43.860

2.087

45.947

0.663
0.462
0.438
1.019

0.391

Discussion of the study results
This section outlines the results of factor analysis. Factors are ordered based on the variance
shared by each factor which indicates their level of importance and their contribution to
improving collaboration.

Project Vision (Factor 1)
The first factor accounted for 29.29% of the total variance and consisted of six items that can
be seen in Table 6. It is essential for every project to have a clear vision to clarify its purpose,
eliminate confusion and to encourage participants to contribute to the project. Construction
projects need to have a comprehensive vision that is understandable by all project participants
and inspires members to stay focused throughout the project life cycle. Variables under this
factor show the vital role of senior management in delivering project objectives through setting
mutual goals, commitment to the vision and encouraging project members to understand and
to stay committed to the project vision. The primary mission of the senior management is to
develop, communicate and maintain project vision in order to have successful outcomes
(Christenson and Walker 2004). A project vision must be clearly understood, motivational, and
credible; it also needs to be both challenging and demanding.

Behaviour of participants (Factor 2)
This factor represents 5.36% of the total variance explained and contained three variables
related to cultural differences and behaviours of participants. Cultural differences have a direct
effect on the way project participants behave and interact with other participants. The
behaviours of participants are critical in willingness to share resources for project favour.
Koutsikouri et al. (2008) indicated the critical role of participant behaviours in delivering a

successful project and argued that careful attention must be paid to the behaviour of members
in order to achieve project objectives. Collaborative working depends on a series of behaviours
based on which participants interact, share resources and complete tasks (Patel et al. 2012).
The behaviour of participants is an overarching factor that has an essential role at every stage
of construction projects. This factor preserves its importance from the beginning of the project
idea until the end of the project life cycle.

Communication (Factor 3)
Factor 3 represents 4.233% of the total variance and includes four variables that indicate the
importance of clear communication lines in construction projects. It is obvious that the
importance of communication is highly increased in modern construction. It is necessary to
provide construction projects with enough technological resources to communicate designs and
to share information between stakeholders. Alongside technological sources, construction
projects are required to have an adequate number of skilled staff to deal with that technology
and perform related tasks. Clarity in communication lines is crucial to develop well-connected
teams with high flexibility that improve collaboration performance in construction projects
(Nursin and Latief 2018). Clear communication channels are vital enablers for collaboration in
construction projects that make information flow more accurate and available at the right time
(Koolwijk et al. 2018).

Relationship definition (Factor 4)
This factor accounted for 2.862% of the variance and compromised of three variables which
are: the main contractor involved at the beginning of the project (0.603), the major
subcontractors are brought in at an early stage (0.495) and roles and responsibilities are
defined at an early stage (0.389). Defining relationships between different stakeholders is
necessary to have a steady process in construction projects. To obtain a well-defined

relationship among involved parties, all related parties must be involved at an early stage; roles
and responsibilities of those participants should be identified by agreement between
stakeholders. Other researchers such as Shelbourn et al. (2007) and Bidabadi et al. (2015) have
indicated the importance of early involvement of key stakeholders and identifying roles and
responsibilities at an early stage to achieve effective collaboration.
Relationship deterioration has resulted in many issues in construction projects such as
delays, cost overruns, and quality defects. The only way to overcome such problems is to define
relationships in the early stages of projects by involving all related parties. The central principle
of relationship definition in collaborative approaches is to establish an integrated entity that
works collaboratively to achieve a mutual goal (Xue et al. 2010).

Contractual agreements (Factor 5)
The fifth underlying factor from the investigation shows the importance of contractual
agreements and their contribution to building trust between parties. Managing contractual
agreements in a way that increases trust between construction participants is one of the most
difficult tasks in the industry. Wong et al. (2008) illustrated that adequate contractual
agreements are capable of establishing trust and strengthening relationships that could have a
remarkable effect on raising the performance of construction projects. Contractual agreements,
through identifying fair obligations and rights, are able to reduce uncertainties and bring
comfort and confidence to all affected parties. These documents need to be explainable to all
stakeholders and include fair risk allocation in order to have an impact on enhancing the overall
performance of project. Khalfan et al. (2007) explained that type of contact employed forms
the basis of relationships and trust between contracting parties and could have a significant
positive influence in increasing the performance of the construction projects. As the adversarial
ways of contacting have resulted in many issues, by establishing fair contacts, the construction

industry can move away from blame-culture, increase trust between parties and improve its
outcomes (Khalfan et al. 2007).

Systematic process (Factor 6)
The last factor accounted for 2.087% of the total variance and consisted of four variables. This
factor indicates that every construction project needs to have a systematic process to share
risks, evaluate performance, solve conflicts and to clarify roles of members responsible for
such tasks. Besides setting mutual agreements at the beginning of the projects, planning a
systematic way to govern projects to achieve that goal is essential. Construction projects need
to have adequate approaches to manage the process and to avoid damaging consequences (Mills
2001). A systematic process can increase confidence and certainty among involved parties.

The implications for construction projects in the Kurdistan region and further
study
The construction industry in the Kurdistan region of Iraq comprises of public and private
sectors. Private sector projects could show more flexibility in implementing collaboration than
public sector projects. A reason for that is government policies that impose many restrictions
on public construction projects. In the public sector, in most cases, contracts are awarded on a
lowest-bid basis, which results in selecting unqualified contractors by focusing on reducing
cost and sacrificing quality and other success criteria. Also, in traditional contracting,
improving collaboration is restricted; for example, bringing in contractors and subcontractors
early in the design construction process is limited. In the private sector, organisations are not
faced with such solid restrictions compared to public projects and, organisations are more likely
to adopt new ways of working.
Implementing new approaches such as collaboration in a conservative sector needs to
be done gradually. The Kurdistan regional government (KRG) could demand that new

approaches to be applied in public projects by imposing new policies on the construction sector
through responsible governmental bodies such as the Ministry of Construction and Housing.
The new rules need to make construction organisations obligated to agree on a project vision
and to set a mutual goal before starting the implementation of projects. Given that the
government is the client and the top management in public project, to impose new rules
governmental bodies must show full support. The client and contractors need to be clear about
project vision toward achieving business targets before selecting an appropriate project
delivery method. It is essential that all involved parties understand and define relationships
collaboratively before awarding contracts (Shelbourn et al. 2007). This can be achieved by
involving contractors at an early stage and by defining relationships between involved parties.
Later, through contractual agreements, as a legally-binding stage, duties can be transferred to
identified organisations that meet requirements. However, contractual agreements also need to
be revised and improved in order to change the adversarial construction sector into a
collaborative one. For example, at the bid awarding stage, KRG can ensure that cost
considerations focus on lifecycle costs, not simply the lowest initial cost. In an attempt to
enable a collaborative approach in the Turkish construction sector Koraltan and Dikbas (2002)
suggested that contractor selection should be based on the most economically beneficial offer,
not the lowest bid. Since the lowest bid is not always the most economical option, collaboration
has significant advantages related to cost reduction, this can open a way to move away from
the traditional way of contacting. This involvement from the government will help the
construction industry to improve construction practices and move away from the adversarial
routes (Muhammed 2015).
Besides selecting the right organisations to carry out the works, to implement a project
successfully, involved parties need to agree on a systematic way to deliver projects. Such
systematic planning should clarify steps to solve disputes, to evaluate project performance and

to share risks. Another factor that needs to be provided in construction projects is to make sure
that communication lines are open and clear between parties. To clarify communication lines,
KRG should overcome some shortcomings such as lack of technological resources and a clear
lack of skilled staff (Abramzon et al. 2016). This is because technological resources are a
significant element of communication channels in construction projects. This enhancement
could only be achieved through strategic planning and the formation of new policies.
Construction practitioners in Iraqi Kurdistan are used to traditional ways of project
delivery; consequently, they behave according to those adversarial relationships. In order to
change participant behaviour toward integrated approaches and spreading the culture of
collaboration, a considerable effort needs to be expended. In this process, research centres and
universities could help government departments in increasing awareness toward collaborative
approaches and in providing training courses for practitioners. Organising seminars and
introductory workshops can be used as an effective tool for this change. For instance, in 2017,
the Ministry of Construction and Housing in partnership with Salahaddin University held its
first forum to explore and adopt new technologies to the construction sector in the Kurdistan
region (MOCAH 2017). More comprehensive forums and presentations can be organised to
explain the benefits of collaboration and the effects of collaboration on improving construction
industry products that could encourage stakeholders to implement collaborative approaches.
Later on, workshops and seminars could aim to create a sufficient implementation system of
collaboration. For example, Arayici et al. (2011) described that major benefits can be gained
from presentations about the implementation of collaboration and technologies in construction
projects such as a rapid increase of awareness. The authors added that resistance to change
decreases as practitioners realise the advantages of a new approach.
Through implementing collaboration in the public sector, construction companies will
be obligated to use such approaches. This step can make those organisations realise the

advantages of collaborative working and increase their interest in applying such methods of
working in the private sector. Cheng et al. (2000) presented a case study after several
companies raised interest in collaborative working, to overcome severe future market
challenges, and signed a partnering agreement. The companies cooperated in previous years
and completed some projects together but all of them with no partnering experience. After the
agreement was signed, companies hired a facilitator with considerable experience in
collaborative approaches. The facilitator formed a team consisting of a senior member of each
company. The facilitator expanded the concepts of collaborative working to the team and with
the support from top management successful partnering was formed. Since construction
projects face similar problems in emerging economies (Sweis et al. 2008). Proportionate
arrangements can be developed between construction organisations in the Kurdistan region of
Iraq. Actually, in Iraqi Kurdistan, a considerable number of international organisations exist
that have experience in collaborative approaches of working. KRG could benefit from their
experience in legislating and imposing new rules in the construction industry.
Furthermore, considering that scarce literature that exists on collaboration in
construction projects in Iraqi Kurdistan, further research is necessary. The KRG needs to build
partnerships with academic centres and universities to investigate the situation and to change
the adversarial sector of construction to a more collaborative environment. Future research
could use factors found in this research and develop systematic approaches to implement each
factor individually; for example, it could develop systematic ways to improve communication
lines in construction projects in the region. Researchers also need to look at the difference
between collaboration practices in the private and public construction sectors. In addition,
differences in collaborative working between the various levels of supply chains such as
between contractors and their subcontractors should be examined. Since obstacles facing
construction are similar across emerging economies, the results of this research can be

implemented in other developing economies. To date, construction projects use traditional
approaches and the industry is fragmented; however, there are opportunities to improve
construction practices and move the industry toward collaborative working in Iraqi Kurdistan.

Conclusion
The research intended to investigate underlying factors required to enable collaboration in the
construction in the Kurdistan region of Iraq. It started by gathering global information through
a comprehensive review of the literature. Later, an industry-wide questionnaire was used to
glean local information and perceptions of construction practitioners regarding the importance
of factors for delivering an effective process of collaboration. Six critical factors were extracted
through performing exploratory factor analysis on 23 items developed from a synthesis of the
literature and perception of practitioners in the construction sector. The critical factors initiated
in this investigation were: project vision, behaviour of participants, communication,
relationship definition, contractual agreements and systematic process.
To enable collaboration in construction the KRG needs to impose new policies on the
construction sector through responsible organisations. It is essential to impose new policies at
bid awarding stage and contractor selection. In this process, the KRG could benefit from the
experience of international companies that work in the region in legislating and implementing
new rules. Since practitioners of the industry are used to adversarial relationships, it was
suggested that KRG could work with universities and research centres to broaden awareness
toward collaborative approaches by organising training and workshops. Further work and
research recommendations have also been demonstrated.
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