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Abstract: Claims play an important role in construction projects as they can have a significant financial
impact that can affect the overall cost and schedule of the project. The introduction of Building Information
Modeling (BIM) is changing the traditional methods of the construction industry and has strengthened the
influence of the planning process on the entire life cycle of a construction project. Therefore, this research
attempts to identify the function of Building Information Modeling (BIM) in mitigating such claims and
disputes. To achieve the aim of this research, 380 assessments done by industry specialists were examined
using the mean ranking method, the normalization process, the RII and factor analysis. The results of this
study quantify the main causes of claims and disputes associated with the contractor and owner, such as
financial problems of the contractor (RII 0.792), delays caused by the contractor (RII 0.784), delays in
payment of completed work to the contractor (RII 0.794), oral change orders from the owner (RII 0.790).
In addition, the results revealed several potential benefits of BIM that include efficient communications
between stakeholders (RII 0.852), better visualization (RII 0.846), 3D-Coordination and clash detection
(RII 0.830). This survey contributes to the current form of information by identifying the main sources of
disputes and claims in projects. In addition to revealing the benefits of BIM that industry experts can use to
improve project performance.
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1. Introduction

The construction area in Jordan acting a vital role in promoting economic advance and
occupies a significant position in the country’s growth policies. The construction industry in
Jordan, as in any country, is generally recognized for its efficient contribution to the country’s
social and economic development [1]. According to [2], The construction domain is one
of the largest productive domains in Jordan, which plays an effective role in achieving the
goals and aspirations of society. The construction sector contribution to the national Gross
Domestic Product (GDP) of Jordan in 2013, 2014, 2015, 2016, 2017, 2018 and 2019 is
about 4.7%, 4.9%, 4.7%, 4.4%, 4%, 3.7% and 3.5% respectively (Jordanian Department of
Statistics, 2019). As mentioned by [3], the construction industry is distinguished from other
industries by many advantages, the most important of which is the participation of many
stakeholders in the implementation of the required projects according to the provisions and
specifications of the contract. Disagreements and arguments are more likely to arise between
those involved in implementing and developing construction projects as a result of their different
cultures, backgrounds and experiences. Therefore, the mentioned elements do the industry of
construction unique and difficult to operate unlike other manufacturing industries [4].

In the opinion of [5], to develop the construction operations and make its cycle more
efficient, the construction industry still needs further improvement and innovation. It is possible
to achieve this development by adopting technological progress and automation. Furthermore,
the construction projects are very complex and motif to a high degree of uncertainty, so,
the possibility of disputes and claims occurring between the stakeholders is high within this
industry. In another study, [6] explained that absence of communication, unclear information,
inadequate information, differences in design, misapprehension of contract documents are
certain of the key sources of disputes and claims that arise among participants. Moreover,
some studies have shown the importance of communication in construction projects, and their
results revealed that lack of cooperation negatively leads to project failure. An example of such
studies is [7], whose results revealed that the construction industry in the MENA region affords
many challenges throughout the project life cycle; In addition to these challenges comes lack
of communication, which sometimes guides to project setback or fully time and cost overruns.
Besides, [8] stated that the lack of a proper communication system is a high-ranking barrier to
sustainability implementation in Jordan.

Nowadays, due to the increasing complexity of construction projects, disputes have
unavoidably arisen. Therefore, it has become necessary to use modern technologies and
methods, in addition to relying on advanced and correct contractual methods [7]. In the opinion
of [8], the problem of claims in the construction industry also requires a lot of attention
because it is considered the most disturbing event in the projects. In addition, [9] said that
claims continue on construction projects and usually result from many reasons that regularly
contribute to project delays and increased project costs. Furthermore, [10] added: claims be
inclined to create delay of construction work, time expansion in implementing projects and
delays in payment for work done. Therefore, claims administration subsists to guarantee that
variances that offer increase to claims do not accelerate into arguments [11].
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According to [7], BIM technology as an effective and powerful tool has the ability to change
projects for the better; the visualization feature in BIM has an important role in enhancing
cooperation between the participants in the construction team. Moreover, BIM gives the
participants the opportunity to experiment with 3D technology, as the stakeholders can get
the full idea of the project before starting the real construction operations. This improves the
performance of the project and its workflow through obtaining correct and accurate information,
based on the foundations of systematic entry.

Disputes and claims in the Jordanian construction industry lead to delays in the imple-
mentation of the most of projects and an increase in their costs. Therefore, this study aims
to identify the important factors in the emergence of disputes and claims in the Jordanian
construction sector. In addition to showing the role of BIM and its benefits in improving the
construction industry in Jordan and reducing disputes and claims, knowing that the use of BIM
in Jordan is still limited.

2. Literature review

Construction projects in Jordan, as well as in most countries of the world, are faced with
many challenges, the most important of which are disputes and claims between stakeholders.
The emergence of most of these disputes is due to many requirements and changes by the
employer, in addition to the increasing complexity in the implementation of construction
projects, as well as the spread of modern technologies that require special standards.

The global construction industry faces many obstacles such as low level of productivity,
weak cooperation between stakeholders, in addition to low revenues in general [12]. According
to [13], as a result of these chronic problems in the construction industry, the number of claims
and disputes has increased over the past decades. Frequent claims and disputes created significant
cost overruns and delays, which led to a weakening of working relationships between project
participants and consequently adversely disturbing the success of construction projects [14].

As stated by [15], the emergence of some events during the execution of construction
projects leads to many disputes and claims, which in turn lead to a rise in the budgets of projects
and an extension of their implementation time. All of the interest stakeholders are considered
responsible for compensation, whether financial or temporal, as a result of the change in the terms
of the contract stipulated previously between the contracting parties. Consequently, claims and
disputes have come to be inevitable events in the construction industry. In fact, in the Jordanian
construction industry and during the past ten years, the incidence of claims and disputes as well
as their seriousness has risen clearly. The persistent claims facing construction projects require
an urgent and effective solution. As a result, and recognizing their importance to the project’s
success, over the years many researchers have investigated the sources of the claims and disputes.

According to [16], several analytical studies indicated that claims increase the cost of
projects by between (10–25%), in addition to increasing project implementation time by
an estimated percentage (25–50%). Furthermore, [17] displayed that the cost of disputes is
estimated at 0.5 to 5 percent of the total project cost. To resolve the problems of disputes and
claims construction industry, many studies such as [18–20] confirmed that BIM technology is
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an active approach and solution to smooth the administration of disputes and claims in the
construction industry. In addition, studies have indicated that BIM has the chance to decrease
design error, contractual problem and improve communication between stakeholders.

The current research offers an assessment of the outcomes of an empirical study of the sorts
and reasons of construction claims and disputes in the Jordanian construction industry. Then
recommendations are made to minimize claims on construction projects. The outcomes of this
study are expected to assistance construction companies to stay away from the major sources
of claims and disputes and thus decrease delays and cost overruns in construction projects.

3. Claims and disputes in the construction

3.1. Definition

A claim is understood as a demand for a further cost over and above the amount settled
upon in the contract, by one of the parties to the contract, in order to obtain financial or time
compensation, or both, as a result of additional works or harms occasioning from works that
were not covered in the original contract [21]. According to [22], claims are generally defined
as any demand from the contractor for an additional amount other than the contractually agreed
amount. As stated by [21], dispute is offered as a clash that needs a terminal resolution, which
is aided by the mediation of a third party. Additionally, a dispute is defined as a sort of conflict,
which apparent itself in recognizable and reasonable matters. It requires misunderstanding
over problems able of determination by negotiation, mediation, or third party arbitration [23].
Additionally, a dispute as mentioned in the Law Dictionary is a disagreement or variation of
view between the two parties [24]. It can be said that disputes are popular in the projects of
construction. It may occur due to disagreements between any of the stakeholders. Moreover, dis-
putes have a detrimental effect on projects in general, as they create additional costs for projects
in addition to delaying their implementation, and weaken their performance and productivity.

Claims and disputes have caused stress to the construction industry in the countries of the
world in general and Jordan in particular. Disputes and claims establish a continuous challenge
for construction projects, as they cannot be avoided or resolved easily. Numerous studies have
looked at identifying the sources of disputes and claims in the construction projects so as to
mitigate them and promote and improve the construction industry. According to [7], due to
increasing in the difficulty of construction projects, the number of claims and disputes has
increased significantly in recent times. This led to considering the occurrence of disputes and
claims as a fundamental part of the construction projects.

Decision makers must know and understand the roots of disputes in an attempt to find
the best ways to resolve and mitigate them. As [25] mentioned, claims are divided into two
categories: impact claims and change claims. 51% of the overall quantity of claims is known
as change claims, and their appearance is due to the occurrence of changes by the client, either
in the design or in the construction change at the site. While 49% of total claims are generally
considered impact claims, their occurrence is attributed to changes due to regulations and
different site conditions.
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[3] revealed in their study, because of the existence of conflicts that have become a regular
presence in projects, many stakeholders express concerns about the execution of projects,
especially in terms of quality, duration, budget, and others. Another study [26] added that
many projects at the present time are being delayed for a long period of time, almost exceeding
months, due to the occurrence of conflicts between the stakeholders, in addition to the projects
bearing additional costs that exceed the amounts allocated in the budget according to the terms
of the contract. Most of the studies concluded that among the solutions to reduce the reasons
of disputes and claims in the construction projects is the use of modern technologies and
their employment in the implementation of projects. Accordingly, this study examines the
impact and role of (BIM) in the development of the construction industry. This technology
helps to reduce the causes of disputes and claims in the construction industry by exploiting
the desired benefits from the application of BIM technology in projects. After referring to
previous studies and examining them carefully, the usual roots of disputes and claims in the
construction projects have been listed in Table 1.

Table 1. Causes of disputes and claims in the construction industry

Causes of claims and disputes relating to owner
Causes References

Delay in payments to contractor [10, 27–31]
Delay in handing over site [27, 32–38]

Shortage of workers knowledge for contract requirements
management [12, 39, 40]

Excessive change orders by owner [30, 31, 41, 42]
Delays approval of shop drawings [43–46]

Slow decisions [12, 33, 38, 47]
Design change by the owner [48–50]

Causes of claims and disputes relating to contract documents
Causes References

The difference between the executed quantities and the quantities
in the contract [40, 63, 64]

Incomplete contract documents [30, 34, 41, 42]
Design errors [35, 38, 42, 51, 52]

The difference in the types of contracts [33, 40, 53]
Causes of claims and disputes relating to contractor
Causes References

Delay caused by contractor [31, 36, 38, 47, 51]
Poor planning and management by contractor [27, 31, 52–54]

Contractor financial problem [12,34, 42, 55, 56]
Poor quality of contractor’s work [34, 35, 45, 52]

Reworks due to implementation errors by contractor [57–59]
Poor qualifications, skills, and experience of the technical staff [42, 55, 60, 61]

Table continued on the next page
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Table continued from the previous page

Causes of claims and disputes relating to project
Causes References

Change scope of the project [34, 62, 63]
Complex implementation of the project [64–67]

Change of project location [33, 34, 68, 69]
Causes of claims and disputes relating to contractual relationship

Causes References
Shortage of coordination and communication between the parties [28, 55, 70, 72]

Giving bid to the lowest bidder [34, 35, 50, 56, 73]
Inadequate time to prepare and verify the bid accurately [34, 35, 74–76]

4. Role of desired benefits of BIM in mitigating causes of
claims and disputes in the construction industry

The traditional methods currently used in designing and managing projects are characterized
by their simplicity, and therefore contain many defects in addition to their inability to unravel
the difficulties facing projects in the construction work. According to [21], these defects are
represented in the separate drawings of the project, as each describes specific parts of the
project. Additionally, there is no sharing between the project parties, as information and project
documents cannot be easily and easily exchanged between them. This makes it difficult to
follow the phases of the project’s workflow in the construction industry.

Currently, modern technologies have provided the appropriate programs that enable the
stakeholders to easily manage and understand the virtual ideas of the project. BIM technology
is among the most famous of these technologies, as it contains one model that provides most
of the requirements for project success in terms of clash detection, visualization, and follow-up
of all stages of project implementation together within one system [77]. Moreover, BIM is
an attractive solution to the problems of the industry of construction and its improvement in
terms of design, construction, visualization and operation of buildings.

Furthermore, the construction industry in the Jordanian construction sector in particular
and in many countries in general suffers from many difficulties and challenges that impede the
progress of the construction industry. There are many factors that delay the project and lead to
the occurrence of claims and disputes between stakeholders. The origin of these reasons is
due to factors related to the employer, contractor, contract, contractual issues, or as a result
of external factors affecting the progress of the project. As [15] mentioned, BIM has the
ability to reduce many of the causes of disputes and claims, as BIM functions provide accurate
quantities, and reduce changes and design errors, variation orders and defects in drawings
and specifications. Besides, Building Information Modelling works to improve organization
and collaboration among designers through its functions, including 3D visualization, clash
detection, and coordination amongst the parties involved in the design.
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On the other hand, many previous studies have identified various factors that drive to faults
in design, specifications and drawings, which in turn lead to project delays and the emergence
of disputes between stakeholders. Based on the principle of Fishbone as explained by [15],
BIM contains features that improve project performance, avoid design errors, and thus reduce
disputes and claims between contract parties. Among the most important of these features is
that BIM technology can provide the interchange of data and understanding among designers
and improve coordination and communication between them in addition to clash detection,
which leads to successful the productivity of the design procedure for the project in all its stages.

As mentioned by [78], Building Information Modeling innovation is among the latest
inventions in the construction industry, which has accelerated the finding of appropriate
solutions to the complex problems facing construction projects. As many previous studies
have confirmed that when BIM is used by those with experience in construction, BIM has the
necessary potential to reduce design errors, as well as provide project duration and budget,
in addition to improving project workflow and improving its performance. Moreover, BIM
improves cooperation among stakeholders and increases opportunities for coordination between
them. Also, [79] added that all this determines and influences the build ability of the project.
Moreover, according to [80], BIM technology speeds up and improves decision-making, as well
as reduces conflicts in design and improves project performance in general. The multiple benefits
of BIM also have the ability to reduce the risks and dangers facing construction projects during
their implementation. According to [81], BIM simplifies information involvement and enhanced
communication and cooperation between project team. Also, added that understanding the
impact of risks is one of the most feasible ways to reduce the possibility of delays. Many of the
desired benefits of applying BIM in the construction industry, which have been selected from
previous literature, are demonstrated in Table 2.

Table 2. Desired benefits of applying BIM in the construction industry

Desired benefits of BIM application Authors
Early decision making [82, 83]

Reductions design errors [84–86]
Improve design [68, 79]
Clash detection [87–89]

Improve early involvement of main stakeholders [90, 91]
Enable visualization of the built environment [76, 92, 93]

Better communication and coordination [19, 94]
Reduce rework in construction [95, 96]

Accurate and updated information [86, 97]
Project cost reduction [14, 88]
Project time reduction [11, 19]

Improve project documentation [79, 90, 98]
Minimizes disputes and claims [13, 19, 20, 74, 99]
Improving team building skills [68, 100, 101]
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5. Methodology
To achieve the objectives of such survey, the methodology was a mixture of a comprehensive

literature review and questionnaire survey to discover the most efficient reasons of occurrence
of disputes and claims in the industry of construction. Fig. 1, shows the main stages of the
methodology of conducting the current study. In the first stage, data correlated to the causes
of disputes and claims in the construction industry were collected, in addition to identifying
a number of key benefits expected from the application of BIM technology and its role in
reducing disputes and claims between project stakeholders. The data collected in the first phase
was used as a basis for forming the questionnaire, which was widely applied to the engineers
of the construction projects working within the main stakeholders as contractors, consultants
and owners. After that, the obtained data were analyses using the SPSS program to attain the
desired goals of this research.

Fig. 1. Methodology flow chart

6. Data collection analysis
Depending on participants’ profiles, the response rate was 78%, where 380 responses were

obtained out of 500, which indicates that the study sample has a great interest in this topic. The
study showed that the demographics of the study sample were as follows: 42.1% are contractors,
38.90% are consultants, and 19.00% of the respondents are owners. The study revealed that
most of the respondents are holders of a bachelor’s degree, with a participation rate of (80.50%).
Moreover, the study indicates that most of the respondents are civil engineers with a percentage
of 78.40%. In terms of work experience, most of the respondents have more than 10 years
of experience with a rate of 42.10%, which gives the survey a significant contribution.

After completing the data collection, it was analyzed using the mean score of the classifica-
tion items, percentages and the use of descriptive statistics. The Relative Important Index (RII)
was used to rank the causes of disputes and claims in the construction industry, and also to
rank the expected benefits of the adoption of BIM technology. The (RII) values were found
according to the fallowing equation as stated by [100].

(6.1) RII =
∑︁ 𝑊

(𝐴 ∗ 𝑁)
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where, 𝑊 : Characterizes the weight given to every part by respondents and ranges from 1 to 5,
𝐴: Characterizes the highest weight (in this case = 5) 𝑁: Characterizes the total number of
respondents which equals (380). Additionally, the Spearman rank correlation coefficient was
applied to quantify the strength of agreement between contractors, consultants, and owners in
rankings the causes of disputes and claims in the construction industry in addition to rank the
benefits of BIM adoption, as was used by [99].

7. Results and discussion

7.1. Causes for the claims and disputes relating to the contractor (CCDC)

The causes of disputes and claims in the construction industry are ranked in this study
using the Relative Importance Index (RII) technique. RII was mostly used in construction
industry research by several studies, for example, [101] used RII to rank the advantage and
barriers of integrating BIM with geographic information systems (GIS) in Iraqi construction
projects. Additionally, to determine the severity of those causes in this study, the normalized
values of the causes were calculated. As mentioned by [101], when selecting serious causes of
disputes and claims in the construction industry, only causes with normalized values equal to
or greater than 0.50 were taken into account by using the following equation:

(7.1) Normalized Value =
mean − minimum mean
maximum mean − mean

Also, Exploratory Factor Analysis (EFA) is a statistical technique used in this research to
reduce many correlated variables into a relatively small number of clusters [95]. According
to [95], EFA is usually executed to discover the latent factors that account for the patterns of
collinearity among multiple variables; this technique helps the current study to identify the
most important causes of cost disputes and claims in construction industry by reducing the
number of initial variables to a smaller set of variables.

As shown in Table 3, the practical experience of the respondents contributed significantly to
their understanding of the causes of disputes and claims in the Jordanian construction industry.
The educational level of the respondents also contributed to identifying the most important
of those reasons that hinder the development of the construction sector in Jordan and create
conflicts between stakeholders. This study includes 11 causes of claims and disputes in the
construction industry relating to contractor as mentioned in Table 3.

Based on the normalized vales of more than 0.5 only 7 factors have been listed as a seven
critical causes of disputes and clams relating to contractor in the Jordanian construction
projects. These causes are including: (Contractor financial problem (RII 0.792), delay caused
by contractor (RII 0.784), rework due to errors during construction phase (RII 0.778), low
price contract due to aggressive competition among contractors (RII 0.766), poor skills and
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experience of the technical staff (RII 0.758), poor planning and site management by contractor
(RII 0.756), inaccuracy of project cost estimation by contractor (RII 0.754)). Moreover, each
of these significant reasons had an RII value more than the average RII value for those reasons
as it was 0.751. The above results of this study are consistent with many previous studies, the
most important of which are: [12, 47, 52].

Table 3. Mean, SD, normalized, RII and rank values for causes of 𝑑 claims and disputes relating to
contractor in the construction industry

Items Mean SD Normalization RII Rank

CCDC1 3.96 1.039 1.0000* 0.792 1

CCDC2 3.92 1.058 0.9024* 0.784 2

CCDC3 3.78 1.131 0.5609* 0.756 6

CCDC4 3.58 1.210 0.0731 0.716 10

CCDC5 3.77 1.119 0.5366* 0.754 7

CCDC6 3.65 1.178 0.2439 0.730 8

CCDC7 3.55 1.178 0.0000 0.710 11

CCDC8 3.60 1.172 0.1219 0.720 9

CCDC9 3.83 1.118 0.6821* 0.766 4

CCDC10 3.89 1.166 0.8293* 0.778 3

CCDCI1 3.79 1.192 0.5854* 0.758 5

* Normalized value more than 0.50.

On the other hand, the factor analysis test shown that the KMO value of the causes of
disputes and claims relating to contractor is (0.916), the Bartlett Sphericity Approximate
Chi-Square test value is 5709.762, and the significant 𝑃 = 0.000 (sig < 0.05), in which indicated
that the sample size is adequate in this study [89]. As shown in Table 4, the results of factor
analysis grouped the causes of disputes and claims relating to contractor into two components,
which are financial challenges and management problems. Contractor financial problem, delay
caused by contractor were ranked in first and second position in the (component 1), with factor
loadings of (0.945, 0.925) respectively. Moreover, (poor skills and experience of the technical
staff), (poor planning and site management by contractor) were ranked in first and second
position in the (component 2), with factor loadings of (0.778, 0.743) respectively.

Based on the results revealed in this study, it can be concluded that the financial challenges
facing contractors in the Jordanian construction sector may lead to delays in the implementation
of projects. As shown in Table 4, it is possible that awarding the bid to the contractor with
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the lowest price is a major reason for the financial problems faced by contractors in Jordan.
Furthermore, the weak management of the contractors and the lack of skills possessed by the
contractor’s staff, all of which lead to inaccuracy in estimating the real cost of implementing
the project as well as its implementation period. Many researchers agreed with the results of
this study, which are related to the causes of disputes and claims related to the contractor. The
most important of these studies include: [12, 31, 38, 62].

Table 4. Results of factor analysis for causes of claims and disputes relating to contractor in the construction
industry

Items Causes of clams and disputes in the construction industry Component 1 Component 2

Financial challenges

CCDC1 Contractor financial problem. 0.945

CCDC2 Delay caused by contractor 0.925

CCDC10 Rework due to errors during construction 0.870

CCDC9 Low price contract due to aggressive competition among
contractors 0.828

Management problems

CCDC11 Poor skills and experience of the technical staff 0.778

CCDC3 Poor planning and site management by contractor 0.743

CCDC5 Inaccuracy in project cost estimation by contractor 0.717

7.2. Causes for the claims and disputes relating to the contractor (CCDC)

As can be seen in Table 5, the results of the RII and normalization analysis identified the
important factors which lead to claims and disputes among the shareholders in the Jordanian
construction projects. Only eight factors have normalization values ≥ 0.50 namely: delay in
payments for the contractor’s completed work (RII 0.794), oral change orders by client (RII
0.790), variations in the owner’s decisions (RII 0.786), delays caused by client (RII 0.780),
type of project bidding and award (negotiation, lowest bidder) and least qualified contractor
(RII 0.778), slow decision making (RII 0.772), delay to deliver the site to the contractor (RII
0.770), variations in quantities due to new requirements from client (RII 0.768).The outcomes
of the current study are consistent with those of preceding studies, for example: [10,12,37,50].

Alternatively, it is observed in the reality of construction projects in Jordan, the delay in the
owner’s payment of the contractor’s payments negatively affects the progress of the project’s work.
Also, the constant change orders by the owner, in addition to the difference in decisions and perhaps
the slowness in taking decisions at times, all of these factors were confirmed by the respondents in
this study as a reason for the occurrence of disputes and claims between the stakeholders.
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Table 5. Mean, SD, Normalized, RII and rank values for causes of claims and disputes relating to owner
in the construction industry

Items Mean SD Normalization RII Rank

CCDO1 3.90 1.049 0.8478* 0.780 4

CCDO2 3.95 1.045 0.9565* 0.790 2

CCDO3 3.97 1.161 1.0000* 0.794 1

CCDO4 3.61 1.107 0.2174 0.722 9

CCDO5 3.84 1.210 0.7174* 0.768 8

CCDO6 3.56 1.058 0.1087 0.712 11

CCDO7 3.51 1.152 0.0000 0.702 12

CCDO8 3.93 1.163 0.9130* 0.786 3

CCDO9 3.58 1.141 0.1522 0.716 10

CCDO10 3.86 1.145 0.7609* 0.772 6

CCDO11 3.89 1.183 0.8261* 0.778 5

CCDO12 3.85 1.486 0.7391* 0.770 7

We note in Table 6, the findings of the factor analysis grouped the causes of claims and
disputes relating to owner in the construction industry into two components, which are financial
problems and management problems. Delay in payments for the contractor’s completed work,
oral change orders by client, delays caused by client and type of project bidding and award
(negotiation, lowest bidder) and least qualified contractor are the significant factors in the
component 1. Furthermore, variations in the owner’s decisions, slow decision making, delay to
deliver the site to the contractor and the problems due to incorrect drawings issued by client
are the factors that mentioned in the component 2.

The results of many previous studies, as shown in Table 1, confirmed the factors reached
by factor analysis, which are shown in Table 6. In fact, these factors play a major role in the
emergence of claims and disputes between the parties to the contract. The owner’s financial
problems play a major role in delaying the project and causing disputes between him and the
contractors. The failure of the contractor to receive his financial payments on time causes him
great confusion and may lead to faltering in the progress of the project. The mismanagement
of the owner and the lack of appropriate planning have an effective effect on increasing the
cost and time of the project, and thus the existence of disputes between the owner and the
contractor, and they may not be resolved except in court.
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Table 6. Results of factor analysis for causes of claims and disputes relating to owner in the construction
industry

Items Causes of clams and disputes in the construction
industry Component 1 Component 2

Financial problems
CCDO3 Delay in payments for the contractor’s completed work 0.984
CCDO2 Oral change orders by client 0.969
CCDO1 Delays caused by client 0.990

CCDO11 Type of project bidding and award (negotiation, lowest
bidder) and least qualified contractor 0.898

Management problems
CCDO9 Variations in the owner’s decisions 0.878
CCDO10 Slow decision making 0.783
CCDO12 Delay to deliver the site to the contractor 0.717
CCDO5 Problems due to incorrect drawings issued by client 0.710

According to the prior findings in this study the main causes of claims and disputes in the
Jordanian construction industry are summarized as in Fig. 2.

Fig. 2. Main causes of claims and disputes in the Jordanian construction industry

7.3. Benefits of adopting (BIM) in reducing claims and disputes in the
Jordanian construction industry

As discussed in priors’ sections, and as shown in Table 2, many studies have been reviewing
the benefits of BIM at present, in addition to its role in improving the construction industry
by evading the causes of conflicts and claims between stakeholders. In Jordan, no study has
yet examined the role of BIM technology in avoiding the causes of disputes and claims in the
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construction sector. In this study, as shown in Table 7, the respondents confirmed seven of the
most vital benefits of BIM adoption. All of these benefits have a normalized value more than
0.500, which prove the importance of those benefits.

Table 7 shows seven significant benefits of BIM adoption, these factors namely: efficient
communications between stakeholders (RII 0.852), better visualization (RII 0.846), 3D-
Coordination and clash detection (RII 0.830), better construction planning and monitoring
(RII 0.802), reduce project cost (RII 0.796), reduce project duration (RII 0.780) and minimize
design errors (RII 0.778). It can conclude that these benefits are important features of BIM
that assistance construction team in avoiding many problems such as clashes, variation orders,
delays and uncertain quantities. On the other hand, for example, visualization and clash are
two powerful BIM benefits, facilitating better decision-making, decreasing delays, enhancing
site performance and reducing design change.

Additionally, one of the primary benefits of BIM is to enhance the coordination operation
by automatically connecting project plans through the 3D model. Thus, the conflict between
project parties is directly evident by connecting the different disciplines (structural, architectural
and mechanical), reducing delays in project delivery, and not greater than the budget. Clash
detection functions categorize collisions or interferences to multidisciplinary objects.

Table 7. Mean, SD, Normalized, RII and rank values for potential benefits of BIM adoption in the
construction industry

Items Mean SD Normalization RII Rank

BIMB1 4.26 1.456 1.0000* 0.852 1

BIMB2 4.01 1.735 0.6667* 0.802 4

BIMB3 3.90 1.241 0.5200* 0.780 6

BIMB4 3.98 1.657 0.6267* 0.796 5

BIMB5 3.63 1.010 0.1600 0.726 9

BIMB6 3.53 1.328 0.0267 0.706 11

BIMB7 4.23 1.012 0.9600* 0.846 2

BIMB8 4.15 1.431 0.8533* 0.830 3

BIMB9 3.66 1.098 0.2000 0.732 8

BIMB10 3.51 1.578 0.0000 0.702 12

BIMB11 3.57 1.768 0.0800 0.714 10

BIMB12 3.89 1.431 0.5067* 0.778 7

* Normalized value more than 0.50.

Moreover, results of factor analysis for potential benefits of BIM adoptions in the construc-
tion industry as shown in Table 8 are confirmed the RII results that were mentioned in Table 7.
These findings show the importance of BIM in improving collaboration and coordination
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among stakeholders. Where BIM helps facilitate the exchange of information between the
construction team, in addition to the early detection of most of the problems that may face the
project implementation process through the visualization method, which is one of the main
benefits of BIM.

Table 8. Results of factor analysis for potential benefits of BIM adoption

Items Causes of clams and disputes in the construction
industry Component 1 Component 2

Communication factors

BIMB1 Efficient communications between stakeholders. 0.967

BIMB2 Better construction planning and monitoring 0.935

BIMB7 Better visualization 0.890

BIMB8 3D-Coordination and Clash Detection 0.868

Financial factors

BIMB4 Reduce project cost 0.788

BIMB3 Reduce project duration 0.776

BIMB12 Minimize design errors 0.717

The findings of this study agree with several of past studies that are mentioned in Table 2. It
can be said that the findings of this study agree with several of past studies that are mentioned
in Table 8, which could help in mitigating claims and disputes in the Jordanian construction
projects. Fig. 3, summarized the role of benefits of BIM in reducing claims and disputes in the
construction industry.

Fig. 3. Role of benefits of BIM in mitigating clams and disputes between stockholders in the construction
projects



448 IBRAHIM MOH’D SARAIREH et al.

8. Results and discussion

Disputes and claims between stakeholders are expected to lead to the failure of construction
projects in most cases. It is known to many that the success of projects in general has an effective
role in the growth of the economy of developing countries such as Jordan. Therefore, this study
used an alternative data set to identify the factors that lead to the emergence of disputes and
claims among the implementation team in the Jordanian construction industry. These factors
were determined based on the data provided by the participants in the questionnaire and were
analyzed statistically as previously discussed. Obviously, disputes and claims are inevitable.
Moreover, the results of this study revealed the great similarity between the causes of claims
and disputes that were reached and the reasons that were chosen from the previous literature.
This indicates the need to work on finding appropriate solutions to avoid disputes and claims
in projects in the construction industry in general.

It can be said that many of the causes of disputes and claims in most construction projects
in Jordan are due to for the parties to the project (owner, consultant, and contractor). The
significant causes of disputes and claims as revealed by the current study, which related
to (owner, consultant, and contractor) as shown in Fig. 3, namely: design errors, delays,
change order, payment problems, site problems, errors in bid, contractual problems and lack
of communication. For example, contractor financial problem (RII 0.792), delay caused by
contractor (RII 0.784). As well as causes related to owner, which include: delay in payments
for the contractor’s completed work (RII 0.794), oral change orders by client (RII 0.790),
variations in the owner’s decisions (RII 0.786), delays caused by client (RII 0.780), type of
project bidding and award (negotiation, lowest bidder) and least qualified contractor (RII
0.778), slow decision making (RII 0.772), delay to deliver the site to the contractor (RII 0.770).

The study showed that BIM plays a vital role in mitigating claims and disputes due to its
large number of benefits. Some of these benefits include efficient communications between
stakeholders (RII 0.852), better visualization (RII 0.846), 3D-Coordination and clash detection
(RII 0.830), better construction planning and monitoring (RII 0.802), reduce project cost (RII
0.796), reduce project duration (RII 0.780) and minimize design errors (RII 0.778).

The current study recommends the importance of relying on advanced technologies, means
of communication, and advanced computer programs in Jordanian construction projects, which
reduces the possibility of the occurrence of the claims and disputes. The use of BIM in the
construction industry is an attractive solution to most problems facing projects, especially in
the design phase. Therefore, the study recommended the decision makers in the Jordanian
construction industry need to provide the necessary financial allocations for the use of BIM
in projects, especially in construction projects, due to the effective role that BIM plays in
reducing claims and disputes between stakeholders.
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