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ABSTRACT 

The construction industry in the Kingdom of Saudi Arabia (KSA) is a cornerstone of 

the Middle East economy, with an annual expenditure exceeding USD 120 billion and 

a workforce of 2.54 million by 2023. The problem statement is that despite this growth, 

the sector faces persistent challenges, including skilled labour shortages, escalating 

costs, material shortages, and disputes, particularly in megaprojects such as NEOM 

under Vision 2030. These issues, compounded by the reliance on traditional contract 

forms instead of standardized ones such as NEC4, result in ambiguities and disputable 

claims. Although a unified contract form was introduced in 2024, its adoption remains 

limited, particularly in the private sector. This thesis investigates the importance of 

Building Information Management (BIM) in mitigating construction claims in the KSA. 

The research objectives were achieved through a comprehensive literature review and 

three published studies. The first paper analysed 50 contributing factors to claims in 

75 projects, identifying recurring issues that drive disputes. The second paper 

evaluated the role of BIM in mitigating claims, highlighting its potential to address 

ambiguities and improve collaboration. The third paper proposed a BIM package 

comprising Revit Architecture, Microsoft Project, and Cost-X integrated with NEC4 

contracts. A case study involving a USD 1.87 million claim demonstrated the package's 

effectiveness by reducing the analysed time claim from 725 days to 450 days, saving 

275 days. To validate the proposed package, interviews were conducted with 22 KSA 

construction professionals. Results showed that 95% of participants endorsed utilizing 

the BIM package, 86% supported its integration with NEC4, and 82% expressed 

satisfaction with the claim resolution outcomes. These findings underscore the 

package’s potential to reduce claims and enhance collaboration among project 

stakeholders. This thesis contributes to the body of knowledge by presenting a tailored 

BIM solution addressing claim mitigation in KSA’s unique construction landscape. Its 

significance lies in integrating advanced BIM tools with standardized contracts, 

providing a practical and scalable model for the region. Future research is 

recommended to explore the application of BIM 6D for facility management during the 

operational phase to reduce and verify potential claims during the defect liability 

period.   
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CHAPTER 1: INTRODUCTION 

1.1 Background of the Construction Sector in the KSA 

The construction industry in the Kingdom of Saudi Arabia (KSA) has experienced 

remarkable growth over the past two decades. It is now one of the largest sectors in 

the Middle East, with annual expenditures exceeding USD120 billion (Ikediashi et al., 

2014). Currently, this industry employs 15% of the workforce and consumes over 14% 

of the country's energy. However, there are challenges in measuring and improving 

performance in this sector, such as time delays, cost overruns, and inadequate safety 

and quality (Sarhan et al., 2018). The organisation of construction projects in KSA is 

mainly handled by consulting and construction corporations. Although foreign firms 

from the United States (US), Europe and Japan combine both services, no Saudi 

companies provide this type of combined expertise for medium to large-sized projects. 

The construction industry is a significant sector, both globally and in KSA, the latter 

nation being where the candidate will conduct research for this thesis. The Saudi 

government pays great attention to investment in the nation’s construction sector, with 

over 5,200 construction projects worth USD 819 billion currently underway. KSA’s 

construction market is projected to grow at a compound annual growth rate of 6% 

between 2019 and 2023 and is expected to expand significantly and offer lucrative 

opportunities as a result of initiatives, such as Saudi Vision 2030, the National 

Transformation Program (NTP) 2020, and ongoing reforms aimed at diversifying the 

Saudi economy away from oil (The Argaam Report, 2019). These factors, together 

with increased private sector investment, are anticipated to be the primary drivers of 

growth in the Saudi construction market from 2020 onwards. 
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The Argaam report (2019) states that the Saudi Arabian economy is transitioning to a 

post-oil era, with future growth expected to come from the megacities currently under 

construction in KSA. The Saudi Vision 2030, together with significant investments in 

housing and infrastructure development by local governments, is revitalising the 

construction industry and attracting the attention of international players. With 3,727 

active projects worth $386.4 billion anticipated by 2025, the urban construction sector 

is the fastest growing domain (Alqahtany, 2021). Despite this growth, the adoption of 

building information modelling (BIM) in KSA still lags behind that in the US, United 

Kingdom and Australian construction industries, which have paid significant attention 

to this concept (Al-Yami and Anibire, 2021). The aim of this thesis, therefore, is to 

provide a comprehensive analysis of BIM implementation in KSA in order to minimise 

potential disputes. 

1.2 Problem Statement  

The construction industry in Saudi Arabia (KSA) consistently struggles with delivering 

projects on time and within budget, as delays and cost overruns are common. 

According to research, 70% of Saudi public projects encompassing 662 projects with 

a total estimated cost of 40 billion Saudi Riyals (SR) face significant delays and cost 

overruns (Alzara, 2016). Accurate cost estimation is crucial for the successful 

execution of construction projects, especially during the preliminary design stage. At 

this stage, early cost estimation models can help project managers manage time and 

resources more effectively (Al-Suliman, 2019). However, achieving precise cost 

estimates early on remains challenging due to the limited information available (Kim, 

2004). In addition, the construction industry in Saudi Arabia has traditionally depended 

heavily on spreadsheets for project cost control. Although this method is familiar, it 

often leads to outdated, time consuming, and less valuable cost reports. Preparing 
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these reports for senior management can take days or even weeks, resulting in 

inefficiencies in decision making (Guset, 2019). Though Building Information Modeling 

(BIM) is beginning to gain traction in Saudi Arabia, it remains a relatively new 

technology with limited adoption. Only a handful of projects have acknowledged its 

many benefits, such as generating multiple design alternatives, identifying errors early 

through simulations, and reducing costs by preventing costly rework. The gradual 

adoption of BIM presents an opportunity to explore its potential in addressing existing 

challenges in project delivery, especially in enhancing cost estimation, efficiency, and 

reducing delays and cost overruns in the KSA construction sector. 

Digital technologies such as BIM are becoming essential in minimizing contentious 

construction claims, particularly given the complexity of modern construction projects. 

In the author's experience within the Saudi Arabian construction sector, inaccurate 

project documents often result in poor visualization and communication. By 

implementing BIM, stakeholders gain access to detailed visual representations of 

projects, which enhances understanding of design intentions and reduces 

misunderstandings. Furthermore, BIM integrates time (4D) and cost (5D) dimensions 

with the model, facilitating precise scheduling and budgeting. This integration helps 

reduce delays and cost overruns, which are common sources of claims and are still 

not fully studied in both research and industry practice. This is one of the main 

strengths and gaps of this thesis that will be discussed.  

Examining and demonstrating the role of BIM in reducing disputable claims is essential 

for bridging current knowledge deficiencies. This research offers practical insights to 

enhance conflict management in construction projects, resulting in improved cost 

control, time management, and efficiency. Moreover, concentrating on the 

inadequately examined KSA context will facilitate the customization of BIM adoption 
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tactics to the region's distinct requirements, thus aiding in the modernization and 

expansion of its construction sector. 

1.3 Research Gaps  

The construction sector in Saudi Arabia (KSA) is experiencing significant transition 

propelled by large-scale projects associated with Vision 2030. Notwithstanding this 

expansion, the business persists in encountering enduring challenges, including 

project delays, budget overruns, and recurrent construction claims. These assertions 

stem from issues such as contractual ambiguity, ineffective communication, and 

dependence on conventional project management techniques. Despite Building 

Information Modeling (BIM) demonstrating its efficacy in tackling analogous difficulties 

worldwide, its implementation within the KSA construction industry is still restricted 

and inconsistent. 

A significant gap is seen in the integration of BIM with claims management procedures 

in construction projects in KSA. Although studies in other locations indicate that BIM 

improves documentation accuracy, boosts communication, and minimizes 

disagreements, there is a paucity of empirical evidence substantiating these 

advantages within the distinctive cultural, legal, and operational framework of the KSA 

construction sector. The dependence on customized contract forms, the restricted 

application of generic contracts such as NEC4, and the incremental integration of BIM 

technology exacerbate this disparity.  

Contemporary research on BIM in KSA mostly emphasizes on utilization for design 

coordination, cost estimation, and project scheduling. Research particularly examining 

BIM's impact on minimizing construction claims and expediting dispute resolution is 

insufficient. Furthermore, the particular problems related to the implementation of BIM 
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in KSA, including inadequate experience, reluctance to change, and the lack of clear 

regulatory mandates, have not been sufficiently addressed in the current literature. 

This study intends to address this gap by examining the efficacy of BIM in reducing 

claims and disputes in building projects in KSA. The objective is to create a customized 

BIM-based framework that corresponds to the specific requirements of the KSA 

construction sector, offering a systematic method to minimize disagreements, foster 

collaboration, and boost project results. The study examines the necessity for a 

comprehensive understanding of the integration of BIM with novel contract forms and 

digital workflows to enhance claims management processes. This research will 

enhance the understanding of BIM's application in construction claims management 

and offer practical insights for optimizing project delivery in the KSA construction 

sector by solving existing gaps. 

1.4 Research Questions  
1) How can BIM enhance the accuracy and completeness of construction project 

documentation? 

2) To what extent can BIM improve time efficiency in the processing of 

construction claims? 

3) How effective is BIM in reducing the time required for dispute resolution in 

construction projects? 

4) In what ways can BIM facilitate better communication and collaboration in 

claims management? 

1.5 Aims and Objectives of the Research 

The aim of the research is to investigate how advanced technologies, such as BIM, 

can reduce disputable claims within the Saudi construction industry, as well as in this 

sector, globally.  
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The objectives of the research are as follows: 

• To identify different factors that cause disputable claims in residential and 

commercial projects in KSA. 

• To investigate to what extent BIM can minimise disputable claims in both 

residential and commercial construction projects. 

• To examine how advanced technologies can be facilitated in order to enable 

construction projects to be completed with fewer disputable claims.  

1.6 The Methodology Used in the Thesis  

This section outlines the research plan and technique utilized to fulfill the objectives of 

this PhD study. The methodology is designed to incorporate secondary data from an 

extensive literature study with primary data obtained through questionnaire surveys 

and interviews. The research corresponds with the publishing of three peer-reviewed 

journal articles, each offering unique insights to the overarching thesis while 

maintaining a uniform methodological framework. 

 Research Design 

The study used a mixed-methods approach, integrating quantitative and qualitative 

techniques to thoroughly investigate the research issue. The framework of the study 

is based on: 

Secondary Data Analysis: A comprehensive literature review provided the basis for 

identifying research gaps, formulating hypotheses, and structuring the project. 

Primary Data Collection: Data were obtained via structured questionnaires and semi-

structured interviews to corroborate research findings and examine practical insights 

from industry experts. 

Literature Review as Secondary Data 
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The literature study served as the principal secondary data source, integrating existing 

studies to rticulate fundamental notions and theoretical paradigms. Recognize 

deficiencies in understanding and develop research inquiries. Establish the 

groundwork for the three papers included in the thesis. The literature review employed 

peer-reviewed journal articles, books, and industry reports obtained from sources 

including Scopus, Web of Science, and Google Scholar. A methodical methodology 

was employed for the review, guaranteeing the relevance and quality of the material. 

Consolidation of Findings from Three Articles 

Each essay tackled unique but interrelated research aims:  

• Article 1: Concentrated on secondary data derived from the literature review to 

delineate the problem and hypothesis.  

• Article 2: Utilized questionnaire survey data to corroborate and enhance 

conclusions from the literature.  

• Article 3: Integrated survey and interview data to investigate industry-specific 

viewpoints and suggest pragmatic solutions. The results from all three papers were 

integrated to provide a thorough comprehension of the research issue in the final 

thesis. 

Ethical Considerations 

Ethical approval was secured from the appropriate university the human body. 

Informed consent was obtained from all participants, guaranteeing anonymity and 

voluntary involvement. Data were anonymous and securely kept in accordance with 

ethical requirements. 

Methodological Limitations 

• Sampling Bias: Purposive sampling may restrict the generalizability of results. 
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• Self-Reported Data: Surveys and interviews depended on participants' self-

reported information, potentially introducing subjectivity. 

• Time Constraints: Arranging interviews with occupied professionals presented 

logistical difficulties. 

1.7 Expected Outcomes from the Thesis  

Significant causes of construction claims and disputes should be identified and 

avoided. One proposed solution is to use BIM in order to minimise disputable claims. 

This system is designed to perform an accurate analysis of the commercial value of 

any claim or dispute that arises. A benefit of using BIM is that it provides a more 

precise and convincing evaluation of claims and disputes compared to traditional 

practices. By implementing BIM in construction projects, the conflicting parties can 

effectively resolve their claims amicably and reduce the need for legal action. 

1.8 Contribution to Research  

This study aims to examine the use of advanced technologies, including Building 

Information Modeling (BIM), in construction projects in the Kingdom of Saudi Arabia 

(KSA). This study aims to utilize BIM to tackle ongoing issues in the construction 

sector, such as conflict avoidance, schedule compliance, and effective fulfillment of 

owners' expectations. The prompt and cost-effective execution of construction 

projects, with minimal disputes, continues to be a significant issue for project teams. 

The application of BIM from the project's commencement can substantially reduce 

risks, hence decreasing need on contingency funds. Its ability to reduce design 

conflicts, minimize related expenses, and diminish contentious claims renders it an 

invaluable asset for project management. Notwithstanding its established benefits, 

there is a paucity of research about the function of BIM in mitigating contentious claims 

and enhancing claim analysis procedures. Zaher et al. (2018) identified a study need 
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regarding BIM's capacity to aid in delay claim investigation. Thus, conflict resolution in 

the construction sector frequently hinges on practitioners' dependence on 

conventional methods and personal judgment, highlighting the necessity for additional 

research. By addressing this research gap. This study contributing to the 

advancement of knowledge in the KSA construction sector by highlighting the 

necessity of utilizing new technologies to improve project outcomes and mitigate 

disputes. 

1.9 Opportunities in the KSA Construction Industry  

Construction and transportation have always been key recipients of investment in the 

Kingdom. It is predicted that investment in these areas will expand significantly by 

2030. The implementation of the NTP is expected to lead to a substantial increase in 

the number of development initiatives. One notable project is the development of a 30-

mile Red Sea bridge between Saudi Arabia and Egypt. This bridge will connect two of 

the region's largest economies and facilitate the transportation of millions of dollars 

worth of cargo. Furthermore, it is anticipated that the bridge will greatly enhance trade 

and commerce. The scale and ambition of the NTP's plans to revamp the Kingdom's 

infrastructure are evident in this monumental bridge project.  

1.10  Thesis Outline 

Chapter One: Introduction: This introduction chapter covers the background of the 

KSA construction industry, the legal system and the contracts used. The opportunities 

and challenges are also explained, together with the research aims and objectives, 

thesis outcomes and contribution to the research. 

Chapter Two: Literature Review: Chapter Two focuses on secondary data, 

specifically investigating the sources and causes of disputable claims in the 

construction industry, with a particular emphasis on the Kingdom of Saudi Arabia 
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(KSA). It addresses the procurement route in the KSA, explaining the local Public 

Works of Contracts (PWC) and comparing them with standard forms of contracts. 

Additionally, Chapter Two explores the role of Building Information Modeling (BIM) 

technology in reducing construction claims in the KSA industry, highlighting essential 

key benefits of BIM from previous literature. The findings from this literature review 

served as the primary basis for the three published papers, respectively.   

Chapters Three, Four and Five: Published Papers: In these three chapters, the 

published papers that address the research aims and objectives are presented, which 

are supported by three key pillars. The initial paper serves to investigate the origins of 

claims and the significance of BIM implementation in reducing construction claims 

within the KSA construction industry. The subsequent paper delves into the profound 

importance of BIM, proposing a comprehensive BIM package comprising Revit 

Architecture, Microsoft Project and Cost-X as means to mitigate claims during the 

construction stage. The final paper elaborates on the BIM package in meticulous 

detail, presenting a real-world claim case study obtained from the KSA construction 

industry.  

Chapter Six: Results and Discussion: this chapter discuss and explain the literature 

review, and the published papers.   

Chapter Seven: Conclusion and Recommendations: the conclusion chapter conclude 

the whole thesis including the literature review and the published papers.  
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CHAPTER 2: LITERATURE REVIEW 

2.1 Introduction  

Reducing construction claims and disputes is a key objective for many researchers in 

the construction field, and numerous studies have focused on identifying the 

underlying causes of these claims. Given the industry’s complexity and ambiguity, it is 

unsurprising that such claims become a primary source of disputes. Cases are often 

converted into legal arguments and resolved through arbitration or litigation. Lack of 

communication and ambiguity in project documents can frequently lead to 

confrontations between owners and contractors during claim negotiations, thus 

reducing the chances of an amicable resolution. Additionally, construction contracts 

themselves may contribute to claims and disputes, as it can be challenging to state 

expectations and requirements clearly in traditional contracts. 

The first problem addressed in this thesis is the dominance of spreadsheets in the 

project cost control toolbox, particularly in the KSA construction industry. However, 

relying on spreadsheets often leads to delayed production of cost reports for senior 

management, which diminishes their value (Guset, 2019). The second problem is the 

limited adoption of BIM technology in KSA, despite the fact that it is already in use in 

the country. This is in contrast to nations, such as the UK, where there is a clear 

government trend for encouraging the use of BIM technology in construction projects. 

BIM implementation in the KSA construction industry has been relatively slow, with 

only a few projects recognising the multiple advantages it offers, such as the option to 

create multiple design alternatives. Consequently, the ability to conduct various tests 

on the BIM model and to detect design errors early in order to avoid costly reworks is 

not yet widespread. The aim of this study, therefore, is to explore an alternative 

approach using BIM technology in order to reduce construction disputes. Previous 
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literature has examined the potential of using BIM to minimise claims and disputes, 

which inspired the proposal to utilise a BIM approach. 

2.2 Large-scale Construction Projects in KSA  

KSA has a thriving infrastructure and building industry compared to other Gulf 

countries, boasting an impressive $825 billion worth of planned and un-awarded 

projects. A steady increase has been observed in awarded contracts from $11.2 billion 

in 2016 to $14.6 billion in 2018. One notable example is the Jeddah Tower, a colossal 

project which is over 1000 m in height and spans approximately 439,000 m2 (Figure 

1). The tower will serve as the centrepiece of the expansive Jeddah Economic City, 

which covers an area of 5.3 million m2. With the steadfast commitment of both the 

private and public sectors to Saudi Vision 2030, the demand for infrastructure 

development is expected to continue to surge (Barber, 2022). 

 

 

 

Figure 1: The Jeddah Tower: the tallest project in the world (Barber, 2022) 
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King Salman Energy Park, located in the Eastern Province of Saudi Arabia, is an 

integrated industrial ecosystem that aims to become the leading energy gateway in 

the region (Figure 3). Spanning 50 km2, this project offers a wide range of economic 

development solutions to KSA. The first phase of the project alone is expected to 

attract approximately $1.6 billion in investment (Al-Falih, 2018). 

 
 
 

The Neom project is one of Saudi Arabia's key initiatives under Saudi Vision 2030, 

which has the aim of fostering sustainable progress without compromising the planet's 

well-being. This $500 billion endeavour seeks to diversify the economy in KSA by 

shifting away from its reliance on oil, which has long driven its prosperity (Venema and 

Thomas, 2022). The Neom City project's first phase is projected to be completed by 

2025. The developers envision Neom as becoming an independent jurisdiction, 

governed by a legal system crafted by investors. Stretching across approximately 

26,500 km2, the land area of Neom surpasses that of Kuwait and Israel (Venema and 

Thomas, 2022). Neom will be home to Oxygen, a 7 km-long floating city that will 

become the world's largest floating structure. Additionally, plans have been 

Figure 2: King Salman Energy Park project in Riyad City (Al-Falih, 2018). 
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announced in relation to Neom for the world's largest coral reef restoration project, 

which will be located further up the Red Sea coast (Venema and Thomas, 2022). 

 

 

2.3  Challenges in the KSA Construction Industry 
2.3.1 Challenges from Contractual and Legal Perspectives  

Essentially, the extended opportunities mentioned earlier also come with significant 

challenges. The legal market in KSA is quite distinct from that of the UK, Europe, and 

even neighbouring Middle Eastern countries, such as the United Arab Emirates and 

Egypt. Throughout each stage of a project, from initial contract discussions to project 

delivery and payment, it is crucial to take a systematic approach to identify and reduce 

potential risks (Buckby and Pendley, 2017). For KSA projects, appointments are 

almost certain to be governed by Saudi law, which is primarily composed of Shari'ah 

law, or Islamic law. The following are the fundamental principles of Shari'ah law: 

• Contract freedom: parties are free to negotiate their own terms unless expressly 

prohibited by law; 

• Fairness and good faith: in their dealings, contracting parties must adhere to and 

uphold equitable principles; 

Figure 3: Neom Project platform (Venema and Thomas, 2022) 



15 
 

• Deception, extreme uncertainty, or speculation on a future outcome: a contract 

that includes any of these components is generally void; and 

• Unjust enrichment: transactions in which one party unfairly benefits at the expense 

of another are null and void.  

Contracts that involve the payment or receipt of interest are generally unenforceable. 

One reason for not using an International Federation of Consulting Engineers (FIDIC) 

contract as a standard form in KSA is because of the issue relating to interest. 

According to sub-clause 14.8 in FIDIC's Red Book, the contractor "is entitled to receive 

financing charges compounded monthly on the unpaid amount" if they do not receive 

payment from the owner when it is due (Robinson, 2013, p. 51). Unlike other Middle 

Eastern jurisdictions, such as Egypt or the United Arab Emirates, KSA does not have 

a comprehensive civil code or commercial law. Although individual Royal Orders, 

Ministerial Circulars, and equivalent documents can impose additional legal 

obligations, there is no system of judicial precedent to follow in similar cases. As a 

result, it is difficult to determine how Saudi law will apply in a particular situation in 

practice (National Platform, 2020). Consequently, it is important to negotiate 

appropriate and specific contract terms when working in KSA. Foreign investors, 

therefore, must have a good understanding of the principle of conflicting laws when 

drafting a customised contract in KSA. 

2.3.2  Challenges in Delivering Construction Projects  

Together with the obligation to fulfil a contract, Shari'ah law also requires parties to 

uphold principles of fairness and equity in their work. This tenet essentially aligns with 

the concept of "good faith." In the completion of a construction project, contractors and 

consultants must also comply with the Saudi Building Code, which establishes 

minimum construction standards for various disciplines, such as architecture, 
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structural engineering, electrical and mechanical engineering, energy conservation 

and fire protection (Buckby and Pendley, 2017). It is important to note that in KSA, 

there is a risk of decennial liability for certain building projects, as is typical in many 

Middle Eastern jurisdictions. The Government Tenders and Procurement Law (GTPL) 

governs contracts awarded by government entities and includes a ten-year warranty 

against partial or complete collapse caused by construction defects. It is not possible 

to exclude or limit decennial responsibility. Furthermore, most professional indemnity 

insurance policies do not cover decennial liability, and thus contractors and 

consultants face significant risks. The GTPL does not apply to private sector contracts, 

and so contractors should exercise caution when dealing with "hybrid" corporations, 

public-private partnerships, or similar arrangements (Adama and Kouider, 2019). 

2.3.3  Challenges in Payment Issues  

Payment delays can pose a significant challenge for companies working on projects 

in KSA. The standard contract used in the public sector, the Public Work Contract 

(PWC), does not clearly address the employer's responsibility for non-payment and 

provides limited protections under Saudi Arabian law (Buckby and Pendley, 2017). 

Notably, Shari'ah law, which prohibits charging interest on late payments, applies in 

Saudi Arabia. Furthermore, there is no statutory right to delay activities or to terminate 

an agreement due to non-payment. Consequently, parties involved in construction 

projects in KSA often find themselves obligated to continue providing services even 

when payment is overdue, leading to potentially serious consequences. In case of a 

payment dispute on a project in KSA, the contract's dispute resolution clauses are 

typically employed (Loots, 1995). 
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2.3.4  Disputes as Major Challenges in the KSA Construction Market  

Most commercial disputes in the KSA court system are heard by Shari'ah courts, which 

have broad jurisdiction over civil and criminal cases. However, for disputes involving 

government entities, the Board of Grievances is a specialist tribunal with jurisdiction. 

It is often regarded as the more reliable body due to its expertise in resolving 

commercial issues. Nevertheless, the court system in KSA can be unpredictable since 

it lacks overarching business law and a framework of judicial precedent. 

Ultimately, it is recommended that conflicts be addressed through arbitration, 

preferably with a globally recognised body, such as the International Chamber of 

Commerce. Alternatively, the Dubai International Financial Centre with the London 

Court of International Arbitration can be chosen as a joint venture option, given its 

location in Dubai and London (Arbitration, 2021). Parties involved in the conflict may 

also opt for ad hoc arbitration based on their preferences. It is worth noting that 

enforcing international arbitral judgments can be challenging in practice, even though 

KSA is a signatory to the New York Convention, as courts often consider the 

underlying issues on their merits. Irrespective of the chosen path, the enforcement 

process is likely to be lengthy and burdensome. Unlike in the UK, the KSA construction 

industry lacks specialised professional bodies to address and to improve the field. This 

includes the absence of local standard forms of contracts for the private sector and 

staff training. Additionally, there are no dedicated construction courts or specialised 

solicitors under the law. The UK, however, has professional bodies such as the 

Institution of Civil Engineering, the Royal Institute of British Architects (RIBA), and the 

Royal Institute of Chartered Surveyors, as well as other supporting organisations for 

the construction industry. 
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2.4   Legal System and Construction Contracts in KSA  

Before the unification of the State of Saudi Arabia, diverse regulations pertaining to 

trade, commerce, industrial practices, and labour laws were enforced in different 

regions comprising the State of Saudi Arabia. However, subsequent to the unification, 

the implementation of new laws and regulations regarding these matters became 

imperative (Bashayreh, 2022). The fundamental legislative framework of Saudi Arabia, 

including its Commercial and Labor Codes, is based on Islamic principles derived from 

the Qur'an and Sunnah, which serve as the primary sources of Islamic law. The 

commendable task of aligning these codes with Islamic principles and codifying them 

was accomplished by Mohammad Rushoud, an expert in Islamic commercial, labour, 

and company laws (Agil, 2021). Consequently, numerous other laws have been 

enacted in response to the evolving circumstances of the Kingdom and its governance 

(Aljunied, 2022). 

The legal system of Saudi Arabia is distinguished by its unique characteristics, as it is 

founded on Islamic principles derived from the Qur'an and Sunnah. The laws in Saudi 

Arabia, both procedural and substantive, are codified and adhere to Islamic law 

(Alanzi, 2020). The ulama of the Hanbali School of thought have played a significant 

role in shaping the legal interpretation and reasoning processes in Saudi law. Unlike 

continental laws, the legal system of Saudi Arabia has evolved from the revealed 

Islamic Law and Islamic legal principles, making it a distinct non-codified system 

(Waheedi, 2021). 

2.4.1  Key Features of the KSA Legal System  

The legislation in Saudi Arabia is based on the principles of Islamic Sharia law. The 

courts operate in accordance with Islamic Sharia and there is no singular act or 

codified law. The Sharia comprises the Qur'an and the Sunna and serves as the 
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foundational constitution of the Kingdom. The Qur'an is the primary document, while 

the teachings of the Prophet Mohammed (Sunna) and the consensus of the 

community (ijma') are relied upon to supplement the Islamic laws (Alotaibi, 2021). The 

entire court system in Saudi Arabia, including its judiciary, operates independently 

from religion, with the development and application of laws running concurrently with 

Sharia (Balto, 2020). 

2.4.2  Islamic Law (Sharia) in KSA 

The presence of Islam and Sharia law in Saudi Arabia is crucial in facilitating the 

growth of economic systems, upholding monarchy leadership, and establishing a 

robust legal framework. Simultaneously, the construction industry plays a significant 

role in driving economic growth and implementing changes in Saudi Arabia. This study 

examines the impact of legal roots on construction disputes and contract forms in 

Saudi Arabia, considering both religious and commercial considerations present in the 

country. 

Sharia law holds a prominent position in Saudi Arabia as a primary source of legislation 

and serves as the foundation of the country's legal system. The Quran serves as the 

primary source of Saudi Arabia's rules and regulations. These concepts are 

implemented in Saudi Arabia using two methods. The initial approach is the 

implementation of a codified set of laws that imposes harsh penalties for the 

infringement of Sharia precepts. The second approach involves utilizing the judicial 

system, which possesses the authority to uphold Sharia law and render verdicts in 

accordance with its precepts. 

2.4.3 Civil Law System in KSA 

The legal system of the Kingdom of Saudi Arabia is primarily controlled by Islamic 

fundamental rules and codified laws. The Quran and the precedents given by the 
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Prophet Muhammad establish these essential laws (Alanzi, 2020). Legislation is 

enacted to encompass a wide range of offenses, civil wrongs, agreements, business 

dealings, and regulations pertaining to authorization within the Islamic community 

(Hamzah, 2021). The legislative process and written legislation of the Kingdom are 

governed by Islamic procedures under the Saudi Arabian legal system. Islamic norms 

and the Quran allow for the enactment and repeal of legislation. A significant 

proportion of Saudi Arabia's legal and regulatory system is based on Islamic principles, 

which are derived from the Quran and the teachings of the Prophet Muhammad. The 

corpus of teachings and practices of the Prophet Muhammad holds great importance 

in the legal system of Saudi Arabia. However, in contrast to numerous nations where 

Islamic courts predominantly interpret legal matters based on the Quran and the 

teachings of the Prophet Muhammad, the courts in Saudi Arabia additionally have a 

vital function in the advancement and implementation of all contracts and legal affairs, 

guaranteeing their adherence within the judicial system. 

Islamic contract principles, which are closely aligned with Islamic fundamental laws 

and enforced by Islamic law courts in certain Muslim countries, can significantly 

diverge from conventional contract laws. Consequently, the regulations pertaining to 

contract performance, termination, and other related matters can exhibit notable 

disparities under Islamic laws. Islamic scholars refer to some religious legal expertise 

that especially applies in a place as regional principles. The notion of understanding 

laws based on intention or public policy is a subject on which Islamic courts hold 

divergent opinions. These comprehensive principles have the potential to yield 

assessments and legal conclusions that diverge significantly from those derived from 

the interpretation of regular statutes. Islamic scholars possess a twofold allegiance, 

both to the Islamic faith as devout followers and to the authority of the court and 
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judiciary, as well as to the laws of the country that are enforceable by a legal system, 

even if they may clash with their personal religious beliefs. In addition, religious courts 

in certain Muslim countries serve as legislative drafters, as their laws are both 

applicable and legally valid. There exists a disparity in the legislation. However, in 

Saudi Arabia, the responsibility for creating laws is assigned to Parliament, while the 

courts have a limited role in shaping the legal system. This paper examines the legal 

framework of Saudi Arabia regarding the execution and resolution of construction 

contracts. 

2.4.4 Laws and Regulations Governing Construction Contracts  

Saudi Arabia essentially incorporated the prevailing laws, rules, and regulations of the 

kingdom that were in force at the time of its establishment, with the exception of any 

laws that contradicted the principles of Islamic law. In such instances, the state 

enacted new legislation. Furthermore, in the subsequent phase of state progress, 

additional specialized legislation was enacted. King Abdul Aziz stated that we inherited 

the rules and regulations that were in effect during the founding of the Saudi kingdom. 

This clearly illustrates the supremacy of Islamic law and its ability to effectively address 

contemporary issues. 

It is evident, based on fundamental principles, that the governance under Islamic law 

in Saudi Arabia is rooted in the Islamic faith, thereby encompassing every facet of life. 

All actions are subject to Islamic law and its regulations. The legal framework relies on 

explicit texts, analogical reasoning (qiyas), and consensus (ijmaa), which establish 

interpretations based on Islamic legal norms. The primary sources comprise the Holy 

Quran and Sunna, with scholars employing various forms of interpretation as points of 

reference. The implementation of Islamic state law in Saudi Arabia rests upon the 

judiciary's handling of contracts between individuals, wherein all parties must adhere 
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to the tenets of Islamic law. Contracts are governed by general principles derived from 

consensus, analogical reasoning, and explicit texts, which incorporate Sharia's 

obligations. 

2.5   Type of Contract Used in the KSA Construction Industry  

The KSA government utilises the PWC, a standardised contract, consisting of two 

parts, for all public works construction projects. The first section, known as the 

principal document, includes eight items that cover topics similar to those found in 

standard construction contract agreements and bid forms. Some of these clauses are 

identical to those found in specific conditions of conventional contracts, which make 

up the second part of the contract. The latter, entitled "general conditions," comprises 

61 clauses that outline terms and circumstances commonly found in conventional 

general conditions of such contracts. In the late 1980s, the Saudi Council of Ministers 

adopted a proposal from the Saudi Ministry of Finance and National Economy to 

establish this standard contract form. In the KSA private construction sector, parties 

have the freedom to use either the standard form or tailor-made agreements, as long 

as they align with the principles of the country's law. 

2.6   FIDIC Contract Used in the Construction Industry  

The International Federation of Consulting Engineers, the global professional body of 

consulting engineers, developed and published a standard form of contract, known as 

FIDIC, in order to meet construction needs arising from agreements. FIDIC is an 

acronym for the Federation's name in French, i.e. Fédération Internationale des 

Ingenieurs-Conseils (Turner, 2020). Within the realm of international construction 

contracts, FIDIC's General Conditions (GCs) of Contracts are commonly employed. 

These GCs are designed for use in legal systems that encompass four primary forms 

of FIDIC contracts, which are explained below. 
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• The Construction Contract 2nd Edition (2017 Red Book) is recommended for 

construction or engineering projects. The contract is created by the employer or 

the employer's representative, referred to in the Red Book as the Engineer. In 

this type of contract, the employer provides the design, and the contractor is 

responsible for building the project accordingly. Alternatively, the contract may 

also include works, such as civil, mechanical, electrical and/or construction 

works, that are designed by the contractor (FIDIC, 2022). 

• The Plant and Design-Build Contract 2nd Ed (2017 Yellow Book) recommends 

including the provision of electrical and/or mechanical equipment in addition to 

the design and execution of building or engineering work. Contracts of this type 

typically require the contractor to design and provide a variety of plant and other 

work, including a combination of civil, mechanical, electrical and construction 

work as required by the employer (FIDIC, 2022). 

• Conditions of Contract for Underground Works (2019 Emerald Book) are 

prepared by the contractor based on the employer's reference design and a 

geotechnical baseline assessment. These conditions include tender documents 

and example forms for the schedule of baselines, the completion schedule, and 

the schedule of the contractor's key equipment (FIDIC, 2022). 

• The Second Edition of the Short Form of Contract (2021 Green Book) includes 

the agreement, GCs, rules for adjudication, and notes for guidance (FIDIC, 

2022). The KSA private construction sector may use FIDIC in some situations 

with amendments to the contract conditions based on the needs of the involved 

parties. In most Middle Eastern countries, civil law and Sharia law coexist. Even 

though it is primarily based on English common law, FIDIC is frequently 

employed. Historically, both the public and private sectors of Gulf countries have 
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utilised FIDIC contracts as their standard contract. For example, Abu Dhabi, in 

the United Arab Emirates, has made FIDIC its standard contract for government 

contracts, and Dubai is likely to do the same (Shahrour, 2020).  

2.7   The Importance of NEC Contract Used in the Construction Industry  

The New Engineering Contract (NEC) is a collection of contracts designed to 

encourage cooperation and teamwork while minimizing legal claims and 

disagreements in the construction, engineering, and facilities management sectors. 

The fundamental characteristics of the NEC contracts encompass the advancement 

of effective project management, the fostering of partnership and collaboration, the 

utilization of key performance indicators and activity plans, and a well-defined and 

coherent structure (Mkhize, 2022) (Sampaio, 2022). The NEC contracts were formerly 

referred to as the 'New Engineering and Construction Contract', but the name has 

subsequently been abbreviated. The NEC, originally limited to the engineering sector, 

has since been expanded to encompass a range of other professions by a modification 

in its nomenclature. Currently, the acronym NEC is widely recognized as referring to 

the 'New Engineering Contract', regardless of the specific industry in which it is 

employed. (Ragab & Marzouk, 2021).  

From the introduction of the NEC (New Engineering Contract) family of contracts, it is 

explicitly stated that it is a contract with a completely distinct concept, unlike the 

traditional approach. The latest iteration of NEC, NEC4, was unveiled in June 2017 

with the primary objective of enhancing user-friendliness and adaptability. Currently, 

there are six distinct 'primary payment alternatives' accessible, encompassing different 

variations of 'lump sum', 're-measurement', and 'target contract with activity plan'. The 

'target contract with activity schedule', also known as Option C, is widely favoured due 

to its emphasis on transparent project management and the inclusion of a 'open book 
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arrangement'. Importantly, both the Employer and the Contractor have the authority to 

raise the pricing by considering the 'specified cost' of the work and to distribute any 

possible advantages if they manage to achieve cost reductions. Nevertheless, EMC 

(NEC's official journal) acknowledges that the employment of this approach may be 

perceived as excessively intricate for smaller and less dangerous projects. This is due 

to the possibility of disputes and compensation events, which can result in added 

responsibilities and administrative efforts, making it less favourable compared to 

alternative solutions.  

Despite being relatively new, NEC4 has gained significant traction across several 

projects and industries. According to Smart (2018), the success of NEC contracts in 

infrastructure and the public sector has led to an increased number of public sector 

organizations opting for these contracts. This can be seen as more evidence of their 

progressive nature. In addition, experts in BIM compliance appear to choose NEC4 

over other contracts. Lynch (2019) supports this claim by stating that the two are very 

compatible. In addition, NEC4 incorporates and encourages the use of innovation, 

enhanced practices, and underlying philosophy. For instance, there is a provision 

(Option X10: 'Information Modelling and Collaboration') that can be added to ensure 

that the Contractor has permission to implement a 'BIM Execution Plan'. It is widely 

thought that this practice promotes the efficient utilization of Building Information 

Modeling (BIM) and has significant potential to provide substantial assistance. 

2.8   Procurement System in the KSA Construction Industry  

The procurement system in the public sector involves the purchase of products and 

services for government bodies. These purchases are made through a competitive 

system where suppliers can contest for clients by offering the lowest price (Alofi, 

2017). In order to ensure transparency, vendors must submit a reasonable offer in line 
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Others seek a single point of responsibility for the meeting of design and construction, 

which is where design and build contracts come into play. However, not all design and 

construction firms are equipped to handle complex projects. In such cases, clients may 

be better off staying with the traditional method and engaging a consulting group. This 

strategy allows for the completion of complex projects through a two-stage tendering 

procedure, in which the contractor works on the design, usually with the help of 

subcontractors (Kashiwagi et al., 2016). This traditional approach can be time-

consuming, as a comprehensive design needs to be completed before tender 

documents can be produced. When time is of the essence, a management contract is 

generally the best option, as it allows for the overlapping of the design phase with the 

construction process. The management contractor can also oversee other related 

subcontractors (Alofi, 2017). 

2.9.1  Risk Involved in Procurement Routes in Construction Contracts 

Risks can be transferred or shared, and it is important to consider the client's risk 

tolerance. It is commonly believed that risks should be accepted by those who are best 

equipped to handle them or those who have insurance coverage. However, this is an 

oversimplification, as modern risk management requires a more comprehensive 

assessment. From a contractual standpoint, primary risks can be allocated between 

the client, designer and contractor (Kashiwagi et al., 2016). In traditional lump-sum 

contracts, the aim is to balance the risk between all parties involved; the employer 

procures the design, whereas the contractor carries out the scope of work. In 

management contracting, the employer assumes most of the risk. Since separate work 

contracts are awarded, and the employer may continue to make modifications to the 

design during construction, there may be little certainty regarding time or cost (Francis 

and Ramy, 2002). In design and build contracts, the contractor is responsible for both 
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design and construction, and major risks are borne by the contractor, particularly in 

lump sum approaches. The risk can be increased and transferred back to the owner 

when the preliminary design is finalised before the contract is signed (Alofi, 2017). 

2.10  Types and Groups of Claims in Construction Projects  

2.10.1 Contractual Claims  

Contractual claims arise from agreements between parties involved in construction 

projects. These claims can include variations in quantity or quality, as well as 

liquidated damages for defect repair. While FIDIC is the global standard form of 

contract, British standard forms like Standard Building Contracts (JCT) and New 

Engineering Contracts (NEC3) may not always be the best option for the parties 

involved. Project stakeholders have the freedom to choose between a standard form 

or a bespoke contract form. The choice of contract also depends on the industry's 

needs and the preferred method of payment, i.e. price-based or cost-reimbursable 

(FIDIC, 2022).  

Parties may choose a standard form, as described above, to meet their needs, but 

amendments to these forms may alter the contract mechanism and risk balance. For 

example, it is common practice for parties in the KSA private sector to choose a FIDIC 

contract and to amend or omit certain conditions from the contract form. While they 

may believe that these omitted conditions are not relevant to them, there may be 

hidden risks associated with such practice (Murdoch and Hughes, 2008). One reason 

for this is that certain clauses may interpret other clauses in the same form, which 

necessitates them being in chronological order. Construction claims-related groups 

have been investigated and are explained in Table 1. 
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2.10.2  Common Law Claims  

It is common practice in the construction industry to refer to claims arising from the 

common law as "extra-contractual" or "legal" claims. These types of claims are distinct 

from contractual claims that may occur under the terms of a contract. Loss and 

expenditure claims, such as claims for additional time or money, are examples of 

contractual claims. In contract forms based on common law, procedures for handling 

claims are usually included (Murdoch and Hughes, 2008). Compliance with claim 

management standards is crucial, as non-compliance may result in a claim being 

rejected or influencing its evaluation. Legal claims may go beyond the scope of 

contractual terms, such as when there is a breach of contract conditions or a failure to 

comply with health and safety regulations, which could potentially lead to harm or 

fatalities. Additionally, there may be legal claims for damages if part or the entire 

building collapses owing to an unstable structure (Thomas, 2001).  

2.10.3  Quantum Merit Claims  

A quantum meruit claim is a payment method used by a contractor to receive 

compensation for work performed for the owner at a reasonable monetary value. This 

type of claim can arise in various situations, i.e. not only when the owner breaches the 

contract (Abbas, 2007). For instance, if the owner were to instruct the contractor to 

carry out specific tasks before the original contract is signed, the work may be done 

under a letter of intent with no predetermined price. In such cases, the contractor can 

submit a reasonable amount based on a realistic assessment or the prevailing market 

conditions. Additionally, a quantum meruit claim can be made if there are numerous 

changes that exceed the contract limit and create an imbalance in the contractual 

terms (Murdoch and Hughes, 2008).  
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2.10.4  Ex Gratia Claims  

Ex gratia claims, known as "sympathetic" claims, are made when an amount of money 

is paid against work done without the owner having any obligation or liability to do so 

(Murdoch and Hughes, 2008). For instance, it is possible that an owner may pay an 

ex gratia sum in order to save a contractor from becoming insolvent when it would cost 

far more to hire another contractor to do the work. In addition, the employer has a 

moral obligation to meet, as the contractor considered (Abbas, 2007). Ex gratia claims 

can be made, for example, when the price of an item is much lower than it should be 

or when the price goes up significantly because of a change.  

2.11 Factors Contributing to Disputable Claims in Construction Projects  

Claims and legal disputes commonly occur in construction projects, including in both 

public and private sectors. Indeed, construction projects are rarely completed without 

a time or cost overrun owing to a variety of factors, such as poor planning, design 

flaws and substandard construction quality (Fuadie et al. 2017). It is therefore essential 

to consider preventive actions in order to reduce design errors in the early stages of 

any project. This will ultimately diminish the potential for construction disputes, which 

is the primary goal of this thesis. The factors and causes of claims in construction 

projects vary and might arise from different sources. Some of those factors are related 

to claims presented by contractors against the owners due to compensation for 

change orders, or for loss and expense. The owner could file a claim against the 

contractor, asking for money because the contractor broke the contract or failed to 

meet the objectives set out in the contract.  

Claims cases could be raised by the project consultant against the contractor for not 

complying with safety instructions and gear, for poor performance or for an 

inexcusable delay. Charehzhi et al. (2017) observed that in large construction projects, 
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Bridge in the United Kingdom and the Paris Nord Train à Grand Vitesse in France 

overran by 175% and 25%, respectively. A study conducted in Korea's construction 

industry revealed that the average final cost of seven megaprojects, defined as 

projects costing more than $1 billion, increased by 122.4% compared to the initial 

planned cost (Lee et al., 2009). A survey conducted on 130 public projects in Jordan 

found delays in 106 (82%). Another study in Ghana observed that 33/47 (70%) of 

construction projects were delayed (Jang et al., 2019). Hence, in addition to the 

common factors which delay projects listed in Table 2, additional research factors 

related to cost and time overruns are influential (Table 3).  

2.11.2   Extension of Time Delay  

In the construction industry, a delay could be defined as a time overrun, which may 

occur if the project is behind the agreed deadline or beyond the date that the project 

parties agreed on for delivery (Shahsavand, 2018). However, construction project 

stakeholders hold different views regarding the concept of delay. For example, delays 

to the owner may lead to loss of expected income through lack of production facilities 

or rental space, such as hotels or residential units, shopping malls and hospitals. 

Delays to the contractor may mean carrying additional direct costs for onsite staff, as 

well as further overheads and administrative fees owing to the more extended work 

period. Avoiding delays and completing projects on time is therefore an indicator of 

efficiency. However, construction project processes are subject to many variables and 

unpredictable factors which may arise from a variety of sources (Shahsavand, 2018). 

Consequently, it is essential for project parties to evaluate the project documents prior 

to the construction stage.  

An extension of a time delay from a contractor's point of view might arise primarily due 

to variations or changes in scope from the owner's aspect. Reasons for such 
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alterations can vary, but a necessary requirement could lead the owner to raise a 

variation order or change in scope during the construction owing to ambiguities in the 

original design. An inaccurate engineering estimation prior to project execution is 

another issue that may force the owner to modify or change the original scope 

(Goldstrong, 2019). Inaccurate and error-prone estimations for any project prior to the 

construction stage may affect the initial size of the investment for the owner and may 

cause the economic benefits of the potential project to fluctuate. Moreover, an 

extension of time could also be generated by project complexity, e.g. as exists in mega 

projects, such as skyscrapers, nuclear power stations, dams and motorways. 

Inadequate planning is one of the major sources of time extensions as project planning 

means obtaining an outcome at a minimum time and cost. Planning is a 

comprehensive task that must be achieved early, although it could be carried out at 

any stage during the construction. A lack of planning in the early stages may therefore 

result in inaccurate outcomes at the project's close. 

Ultimately, late approval of drawings and submittals given to the contractor from the 

owner's side, or lack of decisions from the project consultant can be considered to be 

significant sources of time extension claims by the contractor. In some cases, the lack 

of decisions and late approval from the owner by the consultant could be a result of 

the unfamiliarity and complexity of the project’s documents (Itzhaki, 2021). In addition, 

if the project manager follows traditional practices, this might lead to difficulties in 

organising the coordination of the drawings when a variation is issued. Hence, using 

modern technology in construction facilitates a timely seamless flow of information 

between the project parties, and can enable quick and right decisions when necessary. 
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2.11.3  Types of Variation Orders from a Client’s Perspective 

Variations are inevitable and can rarely be avoided in construction projects, particularly 

from an owner's perspective. Variation orders involve alterations, omissions, additions 

or even substitutions in terms of quantity, quality and work schedule (Enhassi et al., 

2010). Arian and Low (2005) categorised two types of variation orders from an owner's 

perspective, i.e. beneficial and detrimental variation orders. Beneficial variations 

facilitate a reduction in a project's cost, schedule or level of difficulty. Their purpose is 

to balance functionality and durability whilst eliminating unnecessary costs from the 

project for client satisfaction (Ndihokubwayo and Haupt, 2008). A detrimental variation 

order can be outlined as one that harms project performance and reduces the value 

of the project owner. Although construction contracts are an agreement subject to 

variability, they allow the involved parties in the contract , and especially the owner, to 

initiate variations, although variations may also be raised by the contractor as a result 

of changes in specifications or value engineering. 

2.11.4  Potential Effects from Variation Orders  

Numerous researchers have investigated the effects of variation orders due to their 

negative effects on construction projects. Arian and Low (2005) identified 16 effects of 

variations and change orders on the construction project. An increase in project cost 

during the construction phase is a common effect of variation orders due to significant 

additions or alterations in the original design. A contingency sum may be added to the 

original budget in construction projects as a precautionary procedure in order to 

mitigate the financial impact and to cater for potential variations whilst keeping the 

project's overall cost intact. Hester et al. (1991) mentioned that procurement delay is 

also a common effect of variations when construction is underway, as newly required 

materials might not be available in the market when the variation order is issued. 
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Rework and demolition often occur in construction because of changes that take place 

during the building process. Alterations that arise during the design process do not 

require rework or demolition.  

As mentioned by Thakur and Gobana (2017), not every variation order affects the 

situation of a construction project. However, the most predominant source of variations 

are changes in the original scope from the owner's perspective based on their needs 

and requirements, either during the design or construction stage. Nonetheless, it was 

discovered that when issuing a variation order during the construction stage, the 

budget and project calendar may be equally exaggerated (Thakur and Gobana, 2017). 

Ultimately, the sources of variation orders are many and various; however, the focus 

of this thesis is on the source of variation orders from a contractor's point of view. 

Variation orders and changes in the original scope may affect stakeholders who are 

directly or indirectly involved in the project (Osman et al., 2009). For example, 

suppliers of overseas materials, logistics and wages of temporary construction 

labourers, and, in some cases, lodging expenses, may be influenced.  

2.11.5  Time Schedule Acceleration 

Time is always referred to as money in any construction project because it is strongly 

related to cost and quality. The time, cost and quality of a construction project comprise 

the three pillars described as an "iron triangle”. In some situations, the building owners 

may desire to complete their projects in a shorter time than planned, a procedure 

called "acceleration" or "schedule compression" (Mitchell, 2009). Compression or 

acceleration of a construction process is very time-intensive because the programme 

mechanism will be changed from a realistic strategy to a fast-track process based on 

the new extremely tight schedule. However, the general contractor may use a 

constructive acceleration approach to accelerate the project voluntarily before the 
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planned deadline. Constructive acceleration may also be implemented if the contractor 

faces an excusable delay and the owner has denied a time extension (Mitchell, 2009). 

In such a case, the contractor may not be entitled to recover the cost of acceleration 

from the client, but the contractor can take the action of acceleration in order to reduce 

direct site costs and office overheads and to avoid a delay penalty. 

The complexity of acceleration or compression depends on the scale of the 

construction project and its activities. In traditional and repetitive projects that include 

a small number of activities, acceleration and compression may be feasible and 

accurate with less conflict between the project activities (Bakry et al., 2014). 

Conversely, acceleration is very complicated in large-scale projects owing to the 

complex relationship between the project activities. The acceleration procedure in a 

complicated project will need skills and technological support. Acceleration may also 

need more than one action at the same time, such as reallocating resources or 

crashing selected activities on the critical path and reassigning critical activities to be 

finished in parallel (Tomczak and Jaskowski, 2020). 

2.11.6  Cost of Acceleration 

The cost of acceleration is usually measured based on a client's request because 

acceleration from a contractor's perspective will not incur an extra charge for the 

project, as explained previously. However, a request for acceleration from a client 

could arise from the potential loss of revenue caused by delays, which may also delay 

building occupancy by tenants (Ssemwogerere, 2018). The course of action for 

acceleration cost is not usually straightforward in the construction industry, as there is 

no precise, approved method to calculate the cost of acceleration in any construction 

project. Loots (1995) argues that there is no strict and defined formula for calculating 

acceleration costs; instead, each case should be individually assessed and the 
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granted cost agreed upon. Contractually, the US construction industry has become 

familiar with the concept of constructive acceleration. The refusal to grant a time 

extension claim for an excusable delay in the US is generally converted into an implicit 

order to accelerate (Davison and Mullen, 2019). 

Compensation for acceleration under English law is unspecified and left to the 

circumstances of each project. If there were no express authorisation in the conditions 

of a contract to accelerate, the contractor may have no right to claim additional 

acceleration costs (Maritz and Schutte, 2009). Recently, in the New Engineering 

Contracts (NEC3), a standard form written and used widely in England and South 

Africa, there has been a clause that gives the contractor a bonus when accelerating 

the project. Davison and Mullen (2019) described specific methods which can be used 

individually or in combination to calculate the acceleration cost: (i) a total cost 

approach; (ii) a modified overall cost approach; (iii) time impact methodology; (iv) a 

measured mile approach; and (v) a formula approach. Most importantly, claims in 

construction contracts frequently result from the project's lack of a control system. 

Hence, if there were no good control systems on site, such as BIM to document or 

register every change during the construction, conflicts may arise. 
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2.13 Importance of Using BIM in the Construction Industry 
2.13.1 BIM Definition  

Hamil (2021) defined BIM as "a process for creating and managing information on a 

construction project throughout its whole life cycle." 

BIM is an acronym for Building Information Modelling or Building Information 

Management. Hence, BIM is not a tool or just software; instead, it comprises a 

comprehensive process that enables all the project parties, including architects, 

engineers, contractors and other construction professionals, to plan, design and build 

within a single 3-dimensional (3D) model (Lorek, 2021). 

BIM is a process of creating and organising information relating to a construction 

project. Using BIM as a proper technology, a coordinated digital description of every 

feature of the project is created. This digital description typically includes 3D models 

containing extensive information and structured data about the product, the execution 

and the handover (Hamil, 2021).  

The National Institute of Building Sciences defined BIM as an automated process to 

illustrate a facility's physical and functional features. BIM therefore works as a 

collaborative knowledge resource which provides information about a building, and 

offers stakeholders a consistent forum in which to make decisions throughout the 

building's service life (Sodangi et al., 2018). 

As stated above, BIM is not just a tool or software, but rather an integrated process 

for the project which applies from the initial stage, through planning and construction, 

to operation. When extended and used with facility management, which extends into 

the operation of building management using data, owners have access to any part of 

their buildings. The use of BIM during the operation process enables collaboration with 

the Building Management System, which monitors the functions of all the project’s 
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intelligent systems (Lorek, 2021). The life cycle of BIM in the construction industry is 

explained in detail in  

2.13.2  BIM as Advanced Technology to Reduce Claims in Construction 
Projects 

Currently, claims are more common in construction projects than at any other time in 

history and are regarded as the most disruptive event in any project. The reason for 

this present day increase may reflect aesthetic complexity with a modern engineering 

design which mainly relies on composite materials from concrete, steel, and even fibre, 

and in situations where in such a case, the construction industry still relies on 

traditional practice. Consequently, there has always been a high demand for new 

methods and techniques to reduce and prevent construction claims. As previously 

noted, BIM is a relatively new technology that is rapidly gaining acceptance in the 

construction industry (Nassar and El Hawary, 2016). It has played a critical role in 

improving various aspects of construction management, including claims. Experts 

involved in the construction industry from the architecture, engineering and 

construction (AEC) sector believe that BIM will improve overall construction industry 

efficiency and reduce the number of claims and disputes in construction projects 

(Nassar and El Hawary, 2016). BIM improves construction processes by making it 

easier to look at more options and analyse them more effectively, leading to fewer 

claims being filed, and going over budget and scheduled deadlines less often.  

This part of the literature review focuses on BIM and its importance for reducing the 

possibility of disputable claims during the construction stage. The primary goal of 

proposing the use of BIM in the construction industry in KSA and other adjacent 

construction neighbourhoods in the Gulf Region is that the implementation of BIM is 

not yet mandatory. A field survey case study reported that only 20% of construction 
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companies are implementing BIM in the Middle East; 80% are neither applying BIM 

nor involved in its adoption process regardless of their capacity (Sodangi et al. 2018). 

2.13.3  History of BIM  

In order to understand the history of BIM in more detail, it is necessary to go back to 

the early days of computing and to study the conceptual underpinnings in order to 

trace the history of BIM and BIM systems. Towards the end of the 1960s, Computer-

Aided Design (CAD) and Computer-Aided Manufacturing (CAM) emerged as two 

distinct technologies. No one could have predicted that CAD and CAM would 

eventually converge and become significant forces in the industrial world (Hanartty, 

1999). At the Massachusetts Institute of Technology Lincoln Laboratories in 1963, Ivan 

Sutherland created the first CAD with a graphical user interface, "Sketchpad." It served 

as an essential milestone in the advancement of computer graphics and opened the 

door for human-computer interaction (Cherkaoui, 2017). In 2001, NavisWorks created 

and commercialised JetStream,  a 3D design review software that included tools for 

3D CAD navigation, collaboration and coordination. JetStream essentially 

synchronised data in disparate file formats and enabled construction simulation and 

problem prediction. When Revit 6 was released in 2004, it gave more well-known 

architects and engineers the chance to work together using a single integrated model 

program (Cherkaoui, 2017).  

Autodesk Revit Architecture and Structure are examples of the current generation of 

BIM architectural design tools. Bentley Architecture and its associated products, 

Graphisoft ArchiCAD, Gehry Technology's Digital ProjectTM, and Nematschek 

Vectorworks are also included (Quirk, 2012). Furthermore, fabrication-level BIM 

design applications, such as Tekla Structures grew out of the object-based parametric 

modelling capabilities first developed and refined for mechanical system design. 
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2.13.5  Levels of BIM 
BIM Level 0  

In its simplest form, BIM level 0 effectively means no collaboration. Partland (2014), in 

explaining level 0 of BIM, said that only 2D CAD drafting is used, primarily for 

production information (RIBA, 2013). Paper or electronic prints, or a combination of 

both, are used for output and distribution. Currently, the majority of the industry is 

already well ahead of this level. 

BIM Level 1  

BIM level 1 is a combination of 3D CAD for concept design and 2D drafting for the 

preparation of statutory approval documentation and production information. CAD 

standards are managed in accordance with British Standards (BS 1192:2007) (James, 

2007). British Standards (2016) include the sharing of electronic data via a common 

data environment, which is frequently managed by the contractor (Partland, 2014). 

However, in order to achieve level 1 BIM, there are significant roles that must be 

considered. These include:  

• Defining roles and responsibilities; 

• Adoption of naming conventions; 

• Creation and maintenance of project-specific codes and spatial coordination; 

• Use of a common data environment, such as a project extranet or an electronic 

document management system to share data across the project team; and 

• Consensus regarding a suitable information hierarchy to support the common 

data environment and document repository.  
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BIM Level 2 

BIM level 2 is defined by collaborative work and requires a project-specific information-

sharing mechanism that is coordinated between multiple systems and project 

participants. Each party using CAD software must be capable of exporting to a 

standard file format, such as Industry Foundation Class (IFC) or Construction 

Operations Building Information Exchange (COBIE). This is the work method that the 

UK government has set as a basic standard for all public sector work. 

BIM Level 3 

BIM level 3 has not been completely defined, but its purpose is described in the UK 

Government's Level 3 Strategic Plan (Cable et al. 2015). The following are "critical 

measures" outlined in this plan for additional funding: 

• Development of a new set of international "open data” standards that would pave 

the way for easy data sharing across the industry; 

• Construction of a new contractual structure for BIM-assisted projects so as to 

maintain uniformity, eliminate confusion and promote open, collaborative 

working; 

• Establishment of a cooperative cultural environment that values learning and 

sharing;  

• Education of the public sector customer on BIM approaches, such as data needs, 

operational methods and contractual processes; and 

• Technology and construction are viewed as driving domestic and worldwide 

growth and employment (Cable et al. 2015). 
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2.13.6  Level of Development Specification of BIM 

The Level of Development (LOD) specification, which ranges from LOD 100 to LOD 

500, is a reference standard tool that has been designed to improve the quality of 

communication between BIM users on model part attributes. The LOD defines the 

extent to which an element's geometry and associated information have been 

considered, i.e. the degree to which team members may rely on the information while 

utilising the model. The LOD can essentially be viewed as the element's input 

(Reinhardt et al., 2020). 

BIM: LOD 100 

In LOD 100, the model element may be represented graphically using a symbol or 

other generic representation, but it does not meet the criteria for LOD 200 (Eastman 

et al., 2011). Other model elements can be used to extract information regarding the 

model element, such as cost per square foot and heating, ventilation and air 

conditioning tonnage, amongst other factors. LOD 100 items are not geometric 

representations. Examples include information related to other model parts or symbols 

indicating a component's existence but not its shape, size or placement (Reinhardt et 

al., 2020). Any data derived from LOD 100 items must be regarded as approximate. 

The level of design drawings at LOD 100 is a concept design only, and the drawings 

are 2D CAD drawings that do not optimise BIM applications.  

BIM: LOD 200  

In LOD 200, the model element is graphically represented as a generic system, item 

or assembly, with approximate quantities, size, form, placement and orientation. Model 

element attachments may also contain non-graphical information. At this level of detail, 

the items are placeholders. They may be distinguishable as the components they 
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represent, or they may be space reservation volumes (Eastman et al., 2011). Any data 

obtained from LOD 200 elements must be regarded as approximate. The level of 

design drawings in LOD 200 is considered to be equivalent to engineering drawings, 

including (3D) CAD drawings with BIM level 2 (Reinhardt et al., 2020).  

BIM: LOD 300  

Within LOD 300, the model element is graphically represented as a particular system, 

object or assembly in terms of quantity, size, shape, location and orientation. 

Additionally, non-graphical information may be connected to the model element. The 

amount, size, shape, placement and orientation of the intended piece can be 

measured directly from the model without having to refer to non-modelled information, 

such as notes or dimension callouts. The project origin is defined, and the element's 

location relative to the project origin is accurate. The level of design drawings in LOD 

300 is considered to be detailed, and includes 3D CAD drawings with additional 

information in BIM level 2. A contractor may start to be involved onsite with LOD 300 

and develop this level with all the needed information (Reinhardt et al., 2020).  

BIM: LOD 400  

Within LOD 400, the model element is graphically represented as a particular system, 

object or assembly in terms of size, shape, position, quantity and orientation, and 

manufacturing, assembly and installation information is included. Additionally, non-

graphical information may be connected to the model element (Reinhardt et al., 2020). 

The LOD 400 element is modelled with sufficient detail and precision to manufacture 

the component it represents. The amount, size, shape, placement and orientation of 

the intended piece can be measured directly from the model without referring to non-

modelled information, such as notes or dimension callouts (Eastman et al., 2011).  
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2.14 Review of BIM Implementation in the Construction Industry  
2.14.1 Using BIM in the UK Construction Industry  

The use of BIM has accelerated in the UK construction sector. Although it is not yet 

compulsory for each company to implement BIM, the rate of change is remarkable. 

According to the National Building Specification (NBS) 2020 BIM Report, awareness 

of BIM is widespread within the construction sector, with 73% of UK construction 

companies currently utilising the BIM approach. This is a sharp contrast to the situation 

in 2011 when 43% of survey respondents were unaware of BIM (British Standard, 

2021). According to the 2020 BIM Report, users understand the benefits of BIM, which 

include enhanced information coordination, increased efficiency, decreased risk and 

increased profitability. More people are becoming aware that BIM is not just another 

method of modelling projects. Those working in the construction sector are becoming 

increasingly familiar with the standard papers and tasks defined in BIM standards, 

such as the BS EN ISO 19650 series (British Standard, 2021). 

2.14.2 Using BIM in the US Construction Industry 

In the US construction industry, AEC businesses have increased their use of BIM 

software to the extent that is now almost the norm in construction projects. According 

to research conducted by the American Institute of Architects, nearly 100% of large 

design companies are adopting BIM for billable work, and over a third of small firms 

also use the technology (Simpson & Richards, 2014). Despite the popularity of BIM 

within the US AEC industry, barriers to adoption persist. In order to understand more 

fully how the technology may evolve, it is helpful to review the history of BIM adoption 

in the US (O'Malley, 2021). According to Kouider and Adama (2019), building 

operations and facility management in the US AEC industry can gain potential benefits 

from the use of BIM after construction is completed. These are detailed below: 
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• Through proper management and coordination, human resources can accomplish 

tasks based on BIM technology with a 25% improvement in labour productivity. 

• A 25% reduction in labour can be achieved; minimising iterative tasks when 

redoing or correcting work errors will reduce need as the production unit is man-

hours per unit. In addition, proper management and coordination give human 

resources straightforward tasks based on BIM technology. 

• A 5% reduction in final construction costs can be attained; clash detection by using 

BIM reduces rework and may result in saving costs incurred for any defects. 

• A 5% increase in completion rate is possible, as the fundamental concept 

underpinning BIM is to share the needed and correct information at the right time, 

especially during the construction stage, which decreases the time consumed by 

redesign (Kouider and Adama, 2019). 

2.14.3  Using BIM in the Australian Construction Industry 

In Australia, in order to improve asset management productivity in the built 

environment, the National BIM Working Party was established to report on BIM 

activities to the Built Environment Industry Innovation Council (National Specification 

(NATSPEC), 2011). The NATSPEC BIM guide is a body within NATSPEC 

Construction Information that is maintained by the government and industry. It was 

formed in 2011 to promote a standardised methodology for the interchange of digital 

building information in Australia. These include recommendations for BIM 

implementation on projects, the open BIM object standard, and a tool for standardising 

object characteristics. National policies and standards were critical in facilitating the 

Australian building industry's rapid adoption of BIM (Adama and Kouider, 2019). 

Following a series of buildingSMART MESH conferences in early 2011 and in 

response to a recommendation in the Productivity in Buildings Network report, 
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buildingSMART Australia held stakeholder consultation workshops across the nation 

in early 2012. The workshop recommended that national action be taken immediately 

in several identified areas in order to expedite BIM adoption in the Australian 

construction industry (Smart, 2016). Seven critical areas of priority were identified in 

that workshop:  

• Procurement contracts that support collaborative BIM processes; 

• BIM guidelines; 

• BIM education; 

• Product data and BIM libraries; 

• Process and data exchange protocols; 

• Regulatory frameworks; and 

• Pilot projects. 

Mustaffa et al. (2017) mentioned that, although stakeholders in the Australian 

construction industry recommend contracts supporting collaborative BIM processes, 

there is currently no published contract form that incorporates the BIM process in the 

Australian market. Conventionally, only a bespoke contract is used, even at level 2, 

the highest of the most widely used BIM levels. Subsequently, the ACIF-APPC ABIM 

framework was released in 2014, and the new South Wales Department of Health now 

requires BIM deliverables on all projects worth over $30 million. This action 

significantly increased BIM adoption in Australia, despite the absence of a central 

government mandate. Thus, Australia was designated as a country with a "restricted 

mandate" under New South Wales' Health BIM mandate. The Australian government 

has not enforced the use of BIM on public projects (Adama and Kouider, 2019), 

appearing to have a market-driven approach to BIM adoption. Although there are 



62 
 

suggestions by relevant parties in the Australian construction industry to mandate BIM, 

the plan has received considerable scrutiny.  

2.14.4  Using BIM in the KSA Construction Industry  

Efforts to establish effective management and to achieve solid organisational 

performance are not progressing well in the KSA construction industry. The number 

of projects experiencing delays rose from 700 in 2009 to 3000 in 2013 (Alhumayn et 

al. 2017). Demonstrating this, numerous projects were put on hold, and owing to 

design flaws or a lack of competent project management, were left unfinished. This is 

a result of the project team members' inadequate involvement in project procedures 

and can be linked to a lack of planning and design. BIM is a virtual simulation and is 

considered to be an excellent tool for construction planning. It is a virtual approach 

that encompasses all parts of a facility in one virtual model so all design team members 

can work together more efficiently than was possible using older techniques (Azhar, 

2011). 

BIM, together with other digital software, has the potential to impact the Saudi 

construction sector significantly by addressing difficulties, such as estimating, 

scheduling and design coordination. The process of BIM group data-based modelling 

for visualisation, analysis and simulation capabilities is robust. By integrating BIM with 

building components, including mechanical, electrical and plumbing systems, the 

project can be coordinated visually, and potential conflicts identified. However, the 

Saudi construction sector has fallen behind in BIM adoption and implementation as a 

result of multiple obstacles, such as a dearth of skilled technicians who can manage 

the technological aspects, and a workforce shortage (Alhumayn et al., 2017). 

Consequently, a large part of the construction industry in KSA is reluctant to adopt 

novel ideas, such as BIM, an attitude which is impeding the country’s growth. Adopting 
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BIM can yield benefits in many areas, including the economy, but these advantages 

are often not widely understood or accepted in the construction business in KSA. In 

KSA, this sector remains heavily dependent on local sources, which suffer from the 

use of advanced technologies. 

Although BIM is now being introduced in Saudi Arabia, the country still views the use 

of BIM as being in its early stages. Deployment of BIM in the KSA industry is therefore 

relatively gradual. Benefits connected with BIM adoption, such as the ability to produce 

multiple design options, to run many tests on a BIM model, and the potential to detect 

design problems early and to reduce costly reworks, is still unknown to most project 

owners (Alhumayn, et al., 2017). BIM in KSA construction is dominated by a few large 

organisations, with the subcontracting sector, which comprises the majority of 

construction firms, still lagging behind (Sodangi et al. 2018). Banawi and Aliobaly 

(2019) observed that a small number of large construction firms use BIM in their 

significant projects. Barriers to implementing BIM in KSA can be categorised as legal, 

business, human and technical. Additionally, the whole sector has limited expertise in 

BIM implementation. Sodangi et al. (2018) noted that considering only a few top 

construction firms in KSA have adopted BIM, the subcontracting sector, which is 

primarily composed of the country's small and medium-sized construction firms, has 

yet to do so. It has therefore become necessary to devise strategies in order to ensure 

that BIM is adopted by the firms in this crucial sector of the construction industry.  

2.15 Benefits of BIM Application in Construction Industries  

BIM has been a hot topic in the construction industry for many years. Despite all the 

discussion, there is significant uncertainty around BIM in this sector and the ways in 

which the concept may assist contractors. A widespread misunderstanding is that BIM 

is only technology or pertains exclusively to 3D design, although 3D models are indeed 
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though there are steps to prevent claims and most projects use them, their total 

avoidance is challenging  (Koc, 2014). Research indicates that project managers 

spend approximately 25% of their time resolving claims and disputes (Noorzai et al., 

2021). According to a report by Arcadis Company, the average time required to resolve 

a construction dispute is 17 months, and the average value of these disputes is 

approximately $33 million worldwide (Arcadis, 2020). Indirect costs include a decline 

in project quality and a deterioration of working relationships between partners who 

would otherwise benefit from a long-term professional association. These 

ramifications highlight the significance of reasonable claim management procedures. 

BIM has demonstrated its practical application and connection with claims in that its 

use can improve construction quality, shorten the duration of a project's delivery, and 

reduce the number of construction claims. Utilising BIM has the potential to improve 

building processes through enhanced analysis, to offer a more superficial investigation 

of additional alternatives, leading to fewer claims and reduced budget and time 

overruns. Rajendran (2014) agreed that BIM capabilities would considerably 

accelerate the construction process, save costs and minimise legal claims and 

conflicts. There is evidence that BIM is beneficial to the industry despite several 

potential challenges, such as concerns with model ownership, copyright protection, 

confusion about design liability, and a lack of contractual norms, model security and 

privacy (Noorzai et al., 2021). However, owing to its advantages, governments and 

building experts offer BIM as a solution to the difficulties in the construction industry. 

Several BIM technologies, such as BIM-Storm, facilitate the production of a design 

consistent with the owner's budget and specifications (Noorzai et al., 2021). BIM-

Storm enables participants to collaborate via the web and to evaluate design 

alternatives from cost, time and sustainability perspectives in order to produce more 
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realistic program needs. BIM is beneficial for automatically detecting design mistakes 

and assessing model modifications. The system can automatically generate a report 

for 3D object modifications between different model versions (Greenwald, 2013). 

2.16.1 Role of BIM in Effective Claims Management  

BIM has played a crucial role in developing numerous construction management 

sectors, including construction claims management. Claims depend heavily on the 

quality of the claim report. Claim evidence can be delivered through handwritten 

paperwork or computer-generated digital data (Khan et al., 2020). The use of 

electronic, visual and demonstrative evidence for construction claims will certainly 

accelerate the construction industry's use of BIM. All project information would be 

recorded in a central database linked to a 3D model that could be used to aid in the 

identification, quantification and visualisation of claims if BIM were utilised on a project 

from its inception, and suggested record-keeping processes were followed (Nassar 

and El Hawary, 2016). Visualisation plays a crucial role in achieving desired outcomes. 

It is typically used to enhance communication in architectural design, but its benefits 

can be enjoyed across the whole project's lifetime. In order to avoid disagreements, 

BIM can be utilised as a crucial tool for proactively resolving conflicts and claims (Khan 

et al., 2020). However, BIM has not yet been effectively employed to control 

construction claims. This could be attributable to the fact that BIM platforms and tools 

do not provide capabilities for handling construction claims. Nonetheless, most BIM 

platforms and tools have an application programming interface to create add-ins or 

plugins by modelling, accumulating data and visualising current BIM capabilities in 

order to execute specialised tasks (Noorzai et al., 2021).  
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2.17 Conclusion of the Literature Review Chapter  

The literature review chapter has explained the nature and background of the 

construction sector in KSA, which increased to reach $120 billion in 2014. The KSA 

construction sector employs 15% of the workforce and consumes over 14% of the 

country’s energy. The Saudi Vision 2030 initiative includes 3727 active projects worth 

$386.4 billion, with the first stage of that portfolio expected to be completed by 2025. 

The problem statement of the research is that the construction industry in KSA suffers 

from delivering significant numbers of projects on time within the determined budget. 

Research has indicated that 70% of Saudi public projects, comprising 662 projects 

estimated at 40 billion SR, faced significant delays with cost overruns. 

The aim of the research is to investigate how advanced technologies, such as BIM, 

can reduce the number of disputable claims in the Saudi construction industry, and 

also globally. The objectives of the research are: (i) to identify different factors that 

cause disputable claims in residential and commercial projects in KSA;  (ii) to 

investigate to what extent BIM can minimise disputable claims in both residential and 

commercial construction projects; and  (iii) to examine how advanced technologies 

can facilitate the completion of construction projects with fewer disputed claims. 

KSA has created opportunities for the construction sector, with planned and 

unawarded mega projects worth $825 billion. Contracts awarded increased from $11.2 

billion in 2016 to $14.6 billion in 2018. However, the KSA construction sector faces 

challenges, which influence construction project delivery, generate issues from 

contractual and legal perspectives, and affect payment methods. These challenges, 

in practice, have the potential to lead to disputes between parties and, consequently, 

result in cost and time impacts. Additionally, in some cases of conflict, the termination 

of a project contract is expected. One of the significant sources of disputes in the KSA 
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construction industry is that there is no standard form of contract, and yet these are 

used in the private sector. Instead, the parties usually employ a standard contract form 

that is written  according to their needs. Important legal or technical parts that would 

help both parties may be omitted. The procurement system in the KSA public sector 

differs from that used in the private sector, in which a local standard form of contract, 

the PWC, is used. The procedure of the procurement system in the public sector relies 

on direct purchases or competitive bidding based on the volume of each project. 

However, the PWC form is primarily extracted from the FIDIC standard form of 

contract. From the risk perspective, KSA construction field practitioners expressed the 

opinion that PWC conditions do not risk-share between the contracting parties and put 

the owner in a superior position rather than sharing the expected risk with the 

contractor. The types of claims in construction that were explained in the literature 

review include contractual, common law, quantum merit and ex gratia claims. 

BIM is an advanced technology to reduce claims in construction projects. This was 

critically explained in the literature review, which included its history and maturity level 

within the construction industry. Implementation of BIM in different construction 

industries have been investigated and concluded that 73% and close to 100% of UK 

and US construction companies, respectively, utilise BIM, whereas in KSA, BIM 

industry is still new and not yet widely implemented. The significant benefits obtained 

when implementing BIM in construction projects have been investigated, such as early 

clash detection, faster design and construction, more precise planning, and reductions 

in delays and errors. When analysing the root causes of claims in terms of time and 

cost impact, BIM plays an important role in claims management. BIM may be of 

advantage in claims analysis as traditional practices generally fail to satisfy the 

claimant parties and may result in less accurate outcomes.  
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CHAPTER 3: PAPER 1 – INVESTIGATING THE SOURCE OF 
CLAIMS WITH THE IMPORTANCE OF BIM APPLICATION 

ON REDUCING CONSTRUCTION DISPUTABLE CLAIMS IN 
KAS 

Introduction  

This section includes the first published paper as an article, which serves as the 

foundation for the thesis, which investigates the causes of disputable claims in the 

KSA construction industry. As the first published paper is an article, which included a 

primary data from the industry. This first research paper uses a narrative review 

methodology, which provides a broad overview of the construction claims from the 

existing literature. The characteristics of the selected methodology are subjective and 

qualitative. This research critically analyzes and summarizes previous literature and 

construction industry achievements to support the thesis and achieve its objective. 

Therefore, the methodology of this paper consists of three phases. The first phase 

involves conducting a review of relevant literature to investigate the factors causing 

claims in each construction project. The second phase focuses on collecting primary 

data from the KSA construction industry through interview sessions. These interviews 

were conducted with 35 experts from civil engineering, construction contracting, and 

consulting backgrounds. A total of 75 projects, including commercial, residential, and 

water lines, were selected for the interviews. The findings of the paper indicate that 

the most common types of claims in KSA construction projects are caused by payment 

delays from the owner (29%), design errors (27%), variation orders (36%), 

coordination issues (27%), contract ambiguities (23%), and lack of decisions from the 

owner and consultant (23%). 
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Links and Implications  

 
The links and implications of the literature review in the first paper of the thesis was 

significant, as it critically examined the construction industry's background, focusing 

on its complexity and scalability, particularly within the KSA sector. It also explored the 

procurement routes and types of contracts commonly used in the industry, including 

the FIDIC contract. Risk allocation related to disputable claims emerged as one of the 

main challenges, serving as a key factor and source of claims that influenced the 

outcomes of the first published paper in this thesis.  

The main objective of the first paper was to examine the origins and factors 

contributing to disputed claims in the KSA construction industry. This objective was 

directly connected to the overall aim of the thesis, which focused on ways to minimise 

such disputes. Consequently, the secondary objective of the first paper was to explore 

the significance of utilising BIM in the KSA industry to mitigate the occurrence of 

construction claims. The paper proposed a set of software, including Revit Architecture 

for converting 2D AutoCAD drawings into 3D models, Microsoft Project for developing 

a project timeline in 4D, and Cost-X for estimating project costs in 5D. This software 

set, referred to as the BIM package in the study, played a crucial role in reducing 

construction claims. The first paper thoroughly investigated the origins of claims and 

emphasised the importance of the BIM package establishing its connection and 

implications with the second paper.  
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CHAPTER 4: PAPER 2 – AN INVESTIGATION OF BIM 
ADVANTAGES IN ANALYSING CLAIMS PROCEDURES 

RELATED TO THE EXTENSION OF TIME AND MONEY IN 
THE KAS CONSTRUCTION INDUSTRY  

Introduction  

The paper in this chapter focuses on the advantages of BIM in analysing claims related 

to time and money extensions in the KSA construction industry. The main aim of this 

second paper is to build upon the results of the first published paper, which focused 

on the source of claims and the importance of using BIM in the KSA construction 

industry. The published paper explains the types of delays and their effects on 

construction claims. It also describes the claims management procedure in 

construction projects without the implementation of BIM. The methodology employed 

in this paper combines both narrative and systematic approaches. The narrative 

review provides an in-depth exploration of the significance of BIM by focusing on 

relevant topics within the study's research area. A systematic analysis of an industry 

case study complements this approach, facilitating evidence-based decision-making. 

This dual approach helps identify research gaps and consolidates the findings of a 

previous paper to be a part of the inputs of the current study. Therefore, the paper 

presents a delay case study analysed through prospective and retrospective analyses 

to demonstrate the challenges of analysing a series of delays using traditional 

practices. The primary data for this paper was collected from a questionnaire survey 

distributed to 123 practitioners mainly from the construction industry in the KSA, Egypt, 

and the USA. The respondents had varying experience levels ranging from 1 to 35 

years, and out of the 79 completed surveys, 25 respondents were civil engineers, 15 

were contract administrators, 13 were claims managers, 9 were project managers, and 
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17 were BIM managers. The questionnaire survey results showed that 30 participants 

were familiar with BIM. Additionally, 35 participants expressed the opinion that there 

is a growing awareness of BIM usage in Saudi Arabia. Furthermore, 25 participants 

mentioned that their organisation is planning to use BIM. Moreover, 40 participants 

agreed that using BIM may reduce disputable claims in construction projects, and 37 

participants suggested that the implementation of BIM may reduce the overall project 

cost.  
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Links and Implications  

The links and implications from the literature review in the second paper enabled the 

researcher to thoroughly investigate the challenges of delivering construction projects, 

particularly concerning payment and time delays. By critically analyzing existing 

literature, the researcher developed a comprehensive approach to preparing claims 

related to extensions of time and monetary compensation. This approach is valuable 

for both academics and practitioners as it provides guidance on evaluating and 

preparing claims, especially under the FIDIC contract framework. Additionally, the 

author created a flowchart for claims analysis within the BIM package, aimed at 

minimizing disputable claims.  

The second paper specifally proposed the BIM package and demonstrated its 

important for reducing the construction claims in the KSA industry. The second paper 

deeply explained the characteristics of the BIM package, which is considered the 

implication with the next published paper that further explained the proposed BIM 

package and implementing a real claim case study from the KSA construction industry. 

The connection between the second published paper with the third published paper 

comprising the third objective of the thesis to validiate the propsed system by a real 

case study from the KSA industry.  
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CHAPTER 5: PAPER 3 – A BIM PACKAGE WITH A NEC4 
CONTRACT OPTION TO MITIGATE CONSTRUCTION 

DISPUTES IN THE KINGDOM OF SAUDI ARABIA  
Introduction   

This chapter introduces the third published paper that focuses on the third objective of 

the thesis, which is to provide a detailed explanation of the proposed BIM package. 

The study examined the significance of Building Information Modeling (BIM) and 

provided a comprehensive analysis of the proposed software solution in relation to 

previously published research. The methodology in this third paper is primarily 

centered on a critical review approach. It not only summarizes existing literature but 

also develops a case study from the Saudi Arabian construction industry. This case 

study is validated using BIM as an alternative to traditional methods for reducing 

construction claims. The critical review is further supported by a systematic approach 

to detail BIM's role in minimizing disputable claims, a key finding from the second 

paper in this thesis. This critical methodology offers fresh insights and proposes new 

perspectives and frameworks for BIM applications, addressing gaps found in previous 

studies. The study elucidated the significance of utilizing the NEC 4 contract within the 

suggested package. Furthermore, this paper has gathered primary data to strengthen 

the secondary data that was derived from the existing literature. Interview sessions 

were conducted with an actual claim case study from the construction industry in the 

Kingdom of Saudi Arabia (KSA). The suggested package thoroughly investigated the 

genuine claim case to validate it, as described in detail in the accompanying paper. 
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Connection Between the Three Published Papers 

The connection between the research papers is a progressive exploration of dispute 

reduction in construction projects, with a specific focus on the KSA industry. The first 

paper delves into existing literature to identify sources of disputes and evaluates 

mechanisms for reducing them, concluding that modern technology like BIM is 

effective. Building on these findings, the second paper extends the research by 

examining BIM's role in dispute reduction through a detailed case study. This study 

highlights a scenario involving time delays and the use of the NEC3 contract alongside 

BIM to mitigate disputes. The doctoral study culminates in a third paper, which 

introduces conceptual diagrams for the claims process and presents a case study 

focusing on time delays and additional costs in the Saudi industry, utilizing a proposed 

BIM package. Interviews with industry experts validate this package, leading to the 

recommendation that the BIM package is crucial for minimizing disputable claims. 

Links and Implications  

Links and implications of the literature enabled the findings of thrid research published 

paper  to support current research highlighting the significance of Building Information 

Modeling (BIM) in mitigating construction claims and disputes. Prior research indicates 

that BIM improves collaboration and transparency among stakeholders, hence 

reducing misunderstandings and ambiguities that frequently result in claims. This 

paper substantiates these assumptions by offering empirical evidence from the 

construction sector, emphasizing the pragmatic benefits of employing BIM to address 

prevalent causes of construction claims, including design inaccuracies, scheduling 

discrepancies, and budget overruns. The paper promotes the incorporation of BIM into 

comprehensive project risk management frameworks. The case study illustrates a 
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reduction in claims. Therefore, establishing a robust correlation between BIM adoption 

and enhanced project performance measures, such as cost and time efficiency. 

Practical Implications and Future Research 

Improved Stakeholder Communication: The findings of the third published paper 

suggest that BIM serves as an effective communication tool, providing a unified 

platform for project stakeholders to collaborate and resolve disputes early in the 

project lifecycle. This highlights the importance for construction firms to invest in 

training and adopt BIM standards to improve project outcomes. By enabling a 

proactive approach to claim prevention, BIM allows potential issues to be identified 

and addressed during the design and planning stages. This has significant implications 

for project managers and legal consultants in the construction industry, as it reduces 

the likelihood of disputes escalating into costly legal battles. Future research should 

investigate the scalability of these findings across other project kinds, sizes, and 

geographical locations to ascertain the universality of BIM's effect on claim reduction.  
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CHAPTER 6: DISCUSSION  

6.1     Discussion Literature Review 
6.1.1  Factors that Cause Disputable Claims 

As summarised in Chapter 2, previous studies have proven the existence of different 

causes of disputes as the first major instance, leading to a need for implementing 

technologies such as BIM to influence changes while minimising disputable claims in 

KSA residential and commercial projects. The analysis focused on different challenges 

and disputable claims. Among the challenges identified in delivering construction 

projects was the challenge of projects primarily focusing on compliance with the Saudi 

Building Code based on architectural, structural engineering, electrical and 

mechanical engineering, fire protection, and energy conservation (Buckby & Pendley, 

2017). This challenge is broader when analysing disputable claims clustered with 

different groups associated with construction claims, including client groups, 

engineering groups, and contractor groups, each with specified roles in construction 

claims (Murdoch & Hughes, 2008).  

The engineering group, which is a multidisciplinary group of experts, comprising civil, 

structural, mechanical, and electrical engineers, is committed to the planning, design, 

analysis, and supervision of construction projects. They focus on ensuring technical 

integrity, adherence to standards, and successful completion. These professionals 

often work closely with architects, contractors, and project managers to turn design 

ideas into practical, safe, and sustainable structures while tackling technical, 

environmental, and logistical challenges. Those engineering group had a significant 

impact on the design errors and associated risks, leading to disputable claims. Per the 

categorisation of the design errors, Peansupap and Ly (2015) state that architectural 

design is related to exterior and interior designs and plans, inferences, and needed 
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facilities. The structural design was associated with foundational design and building 

structural elements. Lastly, electrochemical designs were related to different errors, 

including electrical design, mechanical design, and plumbing considerations 

(Peansupap & Ly, 2015). Apart from the factors associated with key stakeholders, 

there are additional causes of disputable claims in the construction industry. The major 

was associated with design and variation in design and scope, ambiguous and 

incomplete drawings, inconsistencies in drawings and bill of quantities, change of site 

locations and conditions, slowed decisions, poor safety concerns, poor 

communication, lack of contract awareness, planning and scheduling issues, and 

procurement and plan deficiencies. These factors are associated with contractual 

challenges. 

The last challenge analysed and associated with disputes in the construction industry 

was the challenge of payment issues. In the analysis of previous literature, payment 

delays pose a significant challenge to companies working on projects in KSA. In the 

analysis, it was identified that currently, there is no statutory right to delay activities or 

terminate agreements, and in instances when there is a dispute in payment in projects 

in KSA, reliance is on the contract’s dispute resolution clause (Buckby & Pendley, 

2017; Loots, 1995). Associating this with the groups in construction related to 

construction claims, the client group, specifically financiers and project managers, and 

the contractor’s group have a role in ensuring effective financial resources within time 

limits and acceptable parameters (Murdoch & Hughes, 2008). The challenge mainly 

stems from issues such as legal challenges, with Quantum merit claims focusing on 

the payment methods for receiving money by contractors and Ex gratia claims 

focusing on the amount of money paid against work done without the owner’s 

obligation or liability to do so (Murdoch & Hughes, 2008). Critical in influencing the 
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progress of the financial capacity and project completion time are the different causes 

of the dispute. The major disputes from the instance of this challenge are mainly cost 

overrun and time constraints, primarily caused by delays in payment (Flyvbjerg et al., 

2003; Goldstrong, 2019; Jang et al., 2019; Lee et al., 2009; Shahsavand, 2018).  

The major causes of financer and cost of claims included financial challenges from the 

owner of the project, budget underestimation for the project, delayed and slowed 

payments, financial challenges of the contractor, contractor competition leading to low-

cost contracts, and factors focused on unplanned bidder, inadequate bid information, 

and work done without measure and payment. The further influence of costs is 

associated with time factors. From the factors identified from the literature, the major 

included the client suspending the project, poor supervisor coordination, delayed 

procurement and product delivery, material shortages, delayed mobilisation time, oral 

order change by client, low contractor productivity, poor and un-interoperability of BIM 

tools, incomplete BIM modelling during budgeting, and design changes. These factors 

have been identified to be significant in implementing technology in the construction 

industry, considering their influence on addressing different dispute claims. 

6.1.2   Extend at Which BIM Can Minimise Disputable Claims 

In the analysis of the major success factors that have a significant influence on the 

performance of construction projects, the quantification of the success of a project is 

challenging (Alzobaee & Al-Ageeli, 2016). However, different factors have been 

identified as influential in minimising claims while enhancing the projects. Coordination 

by project stakeholders, advanced technology for designing and constructing, proper 

material selection, avoidance of cost underestimation, panel optimisation, realistic 

time planning for project completion, minimal design changes, studies value 

engineering after design completion, adaptability of the project manager to changes, 
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early involvement of project manager in project planning, commitment to quality costs 

and schedules, and effective communication and control mechanisms have been 

identified as major factors in reducing disputes along a construction project. These 

factors have been critical in developing BIM technology and its application in the 

construction industry. 

In the development of BIM over the years, there have been different levels from Level 

0 to Level 3, with criticality advancing from drawings, modeling, collaboration 

interrogation, and interoperable data (Bew & Richards, 2008; Cable et al., 2015; 

James, 2007; Partland, 2014). Despite the development, there has been minimal 

application and incorporation in KSA commercial and residential building projects. 

Comparatively, countries such as the UK have considered implementation over the 

years, currently at 73% use in construction companies. The construction companies 

implementing the technology identified the relevance in different aspects, especially in 

reducing challenges expected in major projects. The majority pointed out an increase 

in efficiency, enhancement of information coordination, risk reduction, and profitability. 

The application is similar to that of the United States, where nearly 100% of 

construction companies implement it (Simpson & Richards, 2014). In addressing 

different disputable claims within the construction industry of the United States, 

Kouider and Adama (2019) identified improved productivity by 25% through proper 

coordination and management, labour reduction by 25% due to reduced errors and 

straightforward tasks, a reduction in construction costs by 5%, and a 5% increased 

speed in completing projects due to the right information being shared at the right time. 

In Australia, however, compared to the UK and the US, there has not been a significant 

implementation despite strategies such as a series of building SMART MESH 

conferences from 2011 and consultation workshops in 2012 recommending the 
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adoption of BIM in seven key priority areas, including procurement and collaborative 

practices, guidelines, education, procurement data, process and data exchange, 

regulatory framework, and pilot projects. 

Despite efforts to improve performance in the KSA construction industry, delayed 

projects have increased from 700 to 3,000 from 2009 to 2013. The strategies have 

been minimal in considering the impacts of BIM technology in promoting effectiveness 

and productivity, leading to the country lagging in adoption. Azhar (2011) 

recommended the consideration of BIM in the industry, with projected impacts on 

planning assigning, thus improving efficiency. Despite the recommendations, 

Alhumayn (2017) identified that the major challenges in implementation include a 

shortage of skilled technicians and shortages in the workforce. The categorisation of 

the difficulties in implementation leading to the current BIM use by construction 

companies for major projects in KSA include legal, business, human, and technical 

aspects (Banawi & Aliobaly, 2019). Fewer firms have adopted the technology, with 

expectations of increased use, especially based on the improvements noted from 

other regions in minimising the dominant challenges in the country’s construction 

industry. 

6.1.3   Summary of the Research Gap  

The construction sector in Saudi Arabia is crucial to the country's economic 

advancement, propelled by extensive infrastructure and urbanization initiatives. Still, 

the sector has ongoing problems with construction claims and disputes, which often 

cause projects to be late, cost more than planned, and pose challenges for 

stakeholders. Despite the global trend of integrating advanced technologies such as 

BIM to tackle these difficulties, the dependence on conventional methods for claim 

resolution persists in Saudi Arabia. Understanding how BIM could help settle disputes 
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in the Saudi construction industry remains a significant research gap. This is because 

current methods are mostly reactive, manual, and litigation-focused. These 

conventional approaches are expensive and susceptible to subjective interpretations, 

resulting in ineffective resolution processes. Also, there isn't a lot of real-world data 

from the area that shows the real benefits of BIM in proactively finding, managing, and 

avoiding construction claims. 

Addressing this gap is essential since it corresponds with Saudi Arabia's Vision 2030, 

which prioritizes modernization, innovation, and efficiency in all sectors, including 

building. Examining the impact of BIM on minimizing contentious claims can yield 

practical insights into the technology's potential to revolutionize project delivery 

methods in the area. This will assist construction professionals in transitioning from 

antiquated methods to more collaborative, transparent, and data-driven strategies for 

managing claims. Therefore, important factors are consolidating this research gap as 

follows: 

• Proactive Claim Prevention: Illustrating how BIM may detect and resolve potential 

disputes early in the project lifecycle to mitigate expensive conflicts. 

• Efficiency and Cost Reduction: Investigating how BIM implementation can diminish 

reliance on conventional claim resolution techniques, resulting in expedited and 

more economical procedures. 

• Localized techniques: Formulating BIM implementation techniques customized to 

the distinct regulatory, cultural, and operational attributes of the Saudi construction 

sector. 

• Capacity Building: Emphasizing the necessity for training and policy reforms to 

facilitate BIM integration, hence enabling industry professionals to harness its 

complete potential. 
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• Global Competitiveness: Facilitating Saudi construction firms to conform to 

worldwide best practices, so augmenting their competitiveness in the global 

marketplace. 

6.1.4   Sample Size of the Research  

The research sample for this study comprised experts possessing substantial 

expertise and experience in BIM technology, along with a specialization pertinent to 

the AEC business. The targeted demographic in the construction business comprises 

civil engineers, architects, project managers, BIM managers, and claims 

management; however, accurately quantifying this total is unfeasible. Consequently, 

the researcher, aided by building industry professionals, conferred with others to 

ascertain an appropriate figure for the necessary research population. According to 

the available online data, roughly 234,738 engineers are registered with the Saudi 

Council of Engineers, constituting the principal workforce in the construction sector in 

the Kingdom of Saudi Arabia. To rationalize the real population, a statistical figure of 

200,000 was extracted from the entire population to support this study. We employed 

the Cochran formula to ascertain the precise sample size. This technique enables 

researchers to calculate the requisite number of participants in a study to guarantee 

statistically significant and dependable outcomes. It takes into account the required 

confidence level and margin of error when predicting a proportion of a population. 

Slovin's formula is a widely utilized approach for calculating sample size in research 

projects, especially in survey research. This method is frequently employed in 

situations where acquiring a comprehensive list of the entire population is impractical, 

necessitating researchers to depend on a representative sample. 
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6.2   Discussion of Published Paper One 

The research by Abougamil et al. (2023), as the first focus of study for this analysis, 

focused their analysis on 50 factors contributing to claims and a further survey of 35 

participants through interviews in the Kingdom of Saudi Arabia’s (KSA) construction 

industry. One of the major factors that was identified by the researcher was the 

variation orders, which entails a change in the scope of the project during the execution 

and ranking at 36% of the field survey. Similarly, this was a major factor that was 

identified in previous studies based on the influence on the overall performance of the 

project. From the analysis of previous studies, variation and change orders were 

among the major causes of claims and disputes and were related to all the groups 

identified, including client group, engineering group, and contractor groups. The 

researcher woud say that claims can be made in instances where numerous changes 

exceed the contract limit and create an imbalance in contractual terms. Other major 

order variations that lead to disputable claims as per previous studies supporting the 

analysis by Abougamil et al. (2023) include change in original scope, major changes 

or modifications during the construction stage, changing material type and 

specifications, and changes in orders by the owner during construction. The overall 

impact is second-order effects, including an increase in project costs, procurement 

delays, rework and demolitions, exaggerated budget and project calendar, and effects 

on suppliers, logistics, and temporary construction labourers. These influences 

exacerbate disputed claims in the construction industry and are among the major 

causative factors in claims in KSA. 

The second-factor ranking at the second position, as identified by Abougamil et al. 

(2023), is delay-related claims, particularly from the client’s side, with 35% of 

participants ranking it as the second most common cause of disputes in KSA. This 
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cause of disputed claims is further aligned with payment delays, which were a third-

ranked issue among 29% of the study participants. Time overrun and focuses on 

delays for contractors is considered a loss of unexpected income through a lack of 

production facilities. Delay in construction as a major cause of disputable claims as 

per previous analyses was found to be a major concern, with countries such as Jordan 

and Ghana having 106 delays out of 130 public projects (82%) and 33 out of 47 

construction projects (70%) respectively (Jang et al., 2019). In the aspect of delay 

mainly cause by the owner, previous analysis supported the findings by Abougamil et 

al. (2023) majorly identifying that some causes include delay in contractor’s interim 

payments, delay in supplying drawings, concurrent delays, and slow and delayed 

payments for completion of the project. The overall effect is increased costs of the 

project and time factors, affecting the quality of the project and leading to disputable 

claims (Alzobaee & Al-Ageeli, 2016; Assaf et al., 2019; Jang et al., 2019; Moore et al., 

2017; Shah et al., 2014). The payment issue, apart from delays by the project client, 

has previously been identified as leading to legal challenges. Under the applicable law 

in the KSA, the issue has not been clearly addressed, especially on the responsibility 

of the employer for non-payment and protection. Furthermore, under the Shari’ah 

laws, interests on delayed payments are prohibited, and there are no statutory rights 

to delay activities or terminate an agreement based on non-payment. However, 

compensations related to interests and loss of profits arising from delayed payments 

are addressed in accordance with the new Civil Code, which has been in effect in the 

courts of the Kingdom of Saudi Arabia since January 2024. 

Other dominant issues discussed by Abougamil et al. (2023) focus on the instances 

associated with coordination, which was ranked fourth by 27% of participants; design 

errors were ranked fifth by 26% of participants; contract ambiguity was ranked sixth 
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by 23% of participants, and lack of decisions from owners and consultants, ranked 

seventh accounting for 23% of sources of claims. Previous studies have differently 

identified these issues as factors associated with the client group, engineering group, 

and contractors group. They interconnect with other major issues, including time and 

cost overruns, thus significantly influencing disputable claims in KSA, such as the case 

of other regions. 

In the implementation of technology and the use of BIM, previous analyses found that 

there is significantly limited use of BIM in KSA (Alhumayn et al. 2017). However, the 

analysis by Abougamil et al. (2023) identified different major advantegous of BIM 

usage in reducing construction disputable claims in the KSA. Early detection of errors, 

particularly before the construction stage through clash detectors, enabled reducing 

the chances of errors. Furthermore, collaboration and coordination were identified as 

other significant influences, allowing the visualisation of the project, hence an 

improvement in safety and reducing misunderstandings and disputes (Abougamil et 

al., 2023). Dispute resolution in an amicable manner and a further association with 

enhancing communication and documentation were critical in the construction industry 

(Abougamil et al., 2023). Last was the issue of minimised change in the scope of 

projects, with the use of BIM accurately modelling conditions of construction, leading 

to ease in validation, hence avoidance of unnecessary alterations during the actual 

projects (Abougamil et al., 2023). The direct influence is supported by the findings by 

Krzystof (2019) on the benefits of applying BIM in the construction industry; among 

the major benefits include early collision detection, faster design and construction, 

visualisation before construction, hence reduced project changes, and high-quality 

work. The overall influence is an improved project life cycle (Hall, 2018). These 
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benefits are critical in the minimisation of disputable claims in KSA through effectuating 

the construction stages. 

The first published research paper significantly advanced the field by redefining 

disputes and examining their causes with a fresh, innovative approach. This allowed 

researchers and industry professionals to address claims more professionally. The 

paper also compared traditional methods of handling disputes with the use of Building 

Information Modeling (BIM) technology, highlighting the benefits of adopting BIM. It 

strongly encouraged practitioners in the Saudi construction industry to embrace BIM 

as the latest global standard in construction methods. 

6.3   Discussion of Published Paper Two 

Contrary to previous studies where there were major instances of the causes of 

disputable claims in KSA’s construction industry leading to the utilisation of BIM as a 

recommendation, Abougamil et al. (2024a) focused on a specific factor. In their 

analysis, the aim focused on the investigation of claim management procedures under 

traditional practices compared to the proposal of the BIM package, an alternative 

dispute management procedure recommended for use. In the analysis, one major 

determinant of the application is based on the extension of time for money associated 

with time claims. This is a critically disputable claim that, apart from increasing project 

costs, thus leading to reputable damage, it has been associated with other claims, 

such as variation order among other claims (Enhassi et al., 2010; Flyvbjerg et al., 

2003; Moore et al., 2017). However, Abougamil et al. (2024a), in the analysis, deviated 

from the major common disputable claims identified in previous research studies and 

delved further into different claims that influence the adoption of BIM as an alternative 

extension of time and money solutions. 
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A lack of effective document management, for instance, is a major factor that was 

identified to make it challenging to collect, track, and analyse information for claims, 

hence leading to disputes over the validity of claims (Abougamil et al., 2024a). 

However, from a detailed comparison of traditional practices to the implementation of 

BIM in managing disputes, Abougamil et al. (2024a) appraised the role of clear 

documentation from a comprehensive and transparent record of projects, from design 

to construction and implementing changes when the need arises. The major 

recommendation and comparison to traditional strategies were based on the 

identification of claims and their resolution, particularly non-compliance with 

contractual and regulatory obligations. However, despite a sufficient analysis of the 

implementation, especially focused on clear documentation, there are other 

challenges that have been identified in KSA based on the utilisation of traditional 

strategies and the effectiveness of BIM implementation. For instance, traditional claim 

management is challenging to implement based on non-centralised documentation, 

making it harder for claim clash detection and data efficiency. For BIM, as a strategy 

focused on clear documentation, there have been implemented strategies including 

data-rich details, centralisation of the model to project information, detecting clashes 

prior to construction, and the improvement of communication and collaboration during 

each phase of construction, from design to closure of the project (Hall, 2018; Krzystof, 

2019). Nevertheless, this is a factor that is associated with transparency, where 

Abougamil et al. (2024a) identified that the use of BIM in KSA will be effective in 

allowing visualisation of complex data and processes, hence ease of understanding 

of the impacts of the claim. The overall influence is on the trust of clients while 

improving cooperation due to an improved clear role of each stakeholder involved from 

the client, the engineers, and contractors. 
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Apart from the lack of effective documentation, other causes of disputable claims 

identified by Abougamil et al. (2024a) focus on the rapid launch of projects and 

instances of shortages of materials and rising costs. Contrary to the findings of a 

previous study by Kashiwagi et al. (2016), the analysis by Abougamil et al. (2024a) in 

comparing traditional technologies used in the construction industry identified that the 

use of, for instance, NEOM project for mega projects has, led to increased pressure 

in the launch of projects, hence an increase in complexities, and potentials of other 

claims associated with project delay. Project delay has been associated with an 

increase in time for completion while further being associated with the increase in 

project costs, reduced quality, and lack of trust among key stakeholders directly and 

indirectly involved in the project (client, engineers, contractors) (Goldstrong, 2019; 

Osman et al., 2009; Shahsavand, 2018). The influence is further noted on the lack of 

standardisation of projects, which Abougamil et al. (2024a) identified to lead to non-

collaboration and a further discussion of the material shortages and rising costs, 

leading to challenges for contractors, hence disputable claims. In the comparison to 

BIM, Abougamil et al. (2024a) pointed out the relevance of BIM in improving accuracy 

based on the preciseness of estimations of time and costs, hence a reduced likelihood 

of errors and omissions before the start of a project. Apart from the reduction of 

significant changes after the start of the project, this is associated with an increase in 

the quality of the experience of both parties through collaborative practice and clear 

communication with all stakeholders. From previous analyses, this was associated 

with the avoidance of underestimation of tender prices, improved coordination 

between project parties, and a realistic time plan for the completion of a project 

(Alzobaee & Al-Ageeli, 2016; Assaf et al., 2019; Jang et al., 2019; Moore et al., 2017). 

The overall influence is a reduction in disputable claims, especially those associated 
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with time and costs, through automated data processing, visualisation, and data 

sharing. 

However, despite the comparison to traditional strategies and BIM used in claim 

management, KSA majorly bases its use on balancing the risks between parties, 

where the employer procures the design, whereas the contractor focuses on carrying 

out the scope of work. This means that the risks are assumed by employers, especially 

in design changes along the project, hence little certainty on the aspect of time. It is 

thus critical to consider the needed knowledge and insights on considering BIM use in 

the construction industry in KSA. The long-term challenge is the influence of the lack 

of expertise needed. In KSA, Sodangi et al. (2018) identified that with limited use by 

small and medium construction firms, there is a lack of skills needed. In instances of 

large-scale adoption without the needed expertise, the current disputable claims might 

increase due to inefficiency, especially in input data and lack of knowledge on the use 

by clients. Furthermore, BIM constantly increases in complexity, and this has been 

associated with increasing causes of filing claims (Nassar & El Hawary, 2016). The 

use of a hybrid between traditional means and BIM in KSA by the project parties might 

make it challenging to ensure coordination, thus exacerbating claims rather than a 

reduction. 

6.4   Discussion Published Paper Three 

From the analyses by Abougamil et al. (2023) and Abougamil et al. (2024a), there 

have been major challenges that have been identified, majorly focusing on disputable 

claims and the comparison associated with the use of other technologies to BIM. 

Abougamil et al. (2024b), on the other hand, focused specifically on the use of BIM 

with NEC4 contracts in the reduction of construction claims. Abougamil et al. (2024b) 

identified that BIM with NEC4 is a package enabling a comprehensive framework for 
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the management of construction projects, leading to minimal disputes and claims and 

more efficient project success. In the proposal, the major BIM packages recommended 

for adoption in KSA INCLUDE Revit Architecture for 3D modelling, Microsoft Project 

for 4D scheduling, and Cost-X for 5D cost management. These are recommended for 

integration with the New Engineering Contract (NEC4), which is a price-based contract 

with activity scheduling. 

However, the major focus is on the different disputes and claims. Abougamil et al. 

(2024b) first identified the first step of the implementation as a means of addressing 

the current lack of expertise and the minimal use of BIM in the construction industry. 

The first step in implementation, based on the recommendations of Abougamil et al. 

(2024b), is a focus on 2D and 3D aspects, considered as the basic BIM implementation 

stage where the major focus is on Revit Architecture for the creation of 2D and 3D 

drawings. The major disputable claims targeted in this aspect are an improvement of 

visualisation associated with the understanding of the project, early detection of 

conflicts and clashes, and enhancement of collaboration and communication among 

stakeholders. However, from the historical evaluation of BIM, Revit 6, for instance, 

came out in 2004, and the focus was establishing collaboration between engineers, 

with recent Autodesk Revit Architecture and structure being the current generation of 

Architectural design tools (Cherkaoui, 2017; Quirk, 2012). Other countries such as the 

US and the UK are far ahead, and with the constant change in the technological 

landscape, it might be challenging to gain pace in adopting the most recent and further 

expectation of redundancy and edging out the redundant technology. Nonetheless, 

with the current limited use, especially by small and medium construction industries in 

KSA, adoption of the use is recommended, considering the lack of constant upgrades 

along the development. 
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The second step mainly focuses on addressing the challenges associated with costs 

and risk management. The step per the recommendation of Abougamil et al. (2024b) 

is the implementation of advanced BIM focusing on 4D and 5D capabilities associated 

with time and costs. The use of software such as Microsoft Project is based on the 

integration of scheduling and cost data while clashing detection with virtual 

walkthrough, among other BIM technologies. Apart from advancing communication 

and coordination, first noted in the first step, the second step is critical in promoting 

risk management and mitigation of potential claims through proactive identification and 

resolution of complex conflicts that traditional strategies would not have addressed 

(Abougamil et al., 2024b). in the analysis of the dominant claims, however, by 

Abougamil et al. (2023), a major factor that might impede an effective implementation 

is the constant challenge in the lack of skills from both the clients and contractors, as 

in KSA, some small and medium construction industries have focused on the use of 

BIM. Nevertheless, it still remains insufficient to analyse whether the implementation 

has been successful. 

The last stage of the recommendation by Abougamil et al. (2024b) focused on facility 

management, where the recommendations appraised the role of long-term use of BIM 

assets, especially 6D, for facility management. This targets the reduction of 

maintenance costs and improving the performance of the building, streamlining the 

claim management process, improving transparency, and enhancing data 

management and analysis for better decisions. However, despite the proposed 

effectiveness in ensuring an effective implementation to mitigate the current 

challenges associated with disputes and claims in KSA, Abougamil et al. (2024b) 

noted the major challenge currently is based on the non-adoption. However, there is 

a challenge of awareness that might be a major cause of minimal use. In the UK, for 
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instance, 73% of the construction industry utilises the BIM approach, while 43% are 

unaware. For those who were aware, they mainly identified the benefits, coordination 

of information, efficiency influence, decreased risk, and increased profitability (British 

Standard, 2021; NBS, 2020). Despite a small number of small and medium 

construction companies using it, there is still speculation on the awareness of the use 

of BIM and the understanding by key stakeholders in construction projects associated 

with the benefits. Furthermore, compared with the US, where there is almost 100% 

implementation, the majority of the stakeholders understand the benefits, strategy, and 

the most effective BIM tools to use based on each need. This thus leads to the concern 

of whether, despite the recommendation on a stepwise implementation, the potential 

impacts on disputable claims are going to be minimised and whether adoption will be 

immediate or knowledge will still be needed to effectuate its use. 

6.5   Practical Benefits to Industry Practitioners  
This research offers significant insights for construction practitioners on utilizing 

Building Information Modeling (BIM) to resolve contentious claims and improve project 

management procedures. Industry professionals may implement the conclusions of 

this study in the subsequent manners: 

Framework for Implementation  

The study presents a systematic framework for the implementation of BIM in building 

projects, emphasizing the reduction of conflicts and contentious claims. This 

framework prioritizes the early implementation of BIM across the project lifecycle, 

especially during the planning and design stages, to detect and address any conflicts 

prior to the commencement of construction. The framework encompasses essential 

steps such as: 

• Thorough instruction for project teams on BIM tools and methodologies. 
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• Implementing explicit communication procedures for all parties using BIM 

collaboration platforms. 

• Incorporating BIM into project risk management procedures to promptly identify 

high-risk early. 

• Employing BIM for real-time oversight of construction advancement, facilitating 

prompt identification of discrepancies. 

Illustrative Example  

To illustrate the practical implementation of the framework, examine a substantial 

residential housing initiative in KSA. The project team utilized BIM to design and 

organize intricate MEP (Mechanical, Electrical, and Plumbing) systems. BIM tools 

identified conflicts between ducting and structural components during the design 

process, which were cooperatively resolved through BIM-based visualization and 

analysis. This preemptive strategy mitigated expensive on-site alterations and 

diminished the probability of claims resulting from delays or rework. 

Reduction of Disputable Claims 

Utilizing BIM's features for visualization, clash detection, and data centralization 

enables practitioners to markedly diminish the frequency of disputes. The study 

emphasizes that BIM can furnish an objective foundation for assessing allegations, 

such as delays, by supplying comprehensive documentation of project activities, 

timeframes, and modification orders. 

Enhancing Decision Making 

The use of BIM into construction processes enhances decision-making by delivering 

precise and current information. Practitioners can utilize 4D BIM (time-linked models) 

to assess the effects of schedule alterations on project delivery, hence reducing 

misunderstandings and conflicts among stakeholders. 
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Case Study-Based Learning 

Practitioners may also employ the data via case study analysis. The study may 

illustrate a situation comparing two similar projects, one employing traditional methods 

and the other utilizing BIM, in relation to conflict resolution, claim mitigation, and cost 

efficiency. This comparative methodology can furnish persuasive data for the use of 

BIM throughout the industry. 

6.6   The New Development in This Study  

Focus on the Saudi Construction Sector: The study delved into the unique 

challenges of the Saudi Arabian construction environment, marked by rapid growth in 

mega projects and infrastructure. This landscape often leads to a high potential for 

disputes due to its complexity, time constraints, and budget pressures. The study also 

highlighted the scarcity of local research exploring modern technologies like Building 

Information Modeling (BIM) in this context. By incorporating case studies from the 

Saudi industry, the research offers a deep understanding of dispute issues and 

presents solutions grounded in local realities. 

Publishing Three Academic Articles: Publishing three academic papers within the 

scope of the research is regarded as evidence of its substantial academic contribution. 

These studies may have addressed. The conceptual foundation for employing BIM to 

mitigate disagreements. Practical implementations of BIM in projects within Saudi 

Arabia. Analysis of data and outcomes on the application of BIM in relation to disputes 

and expenses. 

Analyzing the Impact of BIM on Disputes: This study examines how Building 

Information Modeling (BIM) can minimize disputes throughout a project's lifecycle. By 

applying BIM during the design and planning stages, potential design conflicts, such 

as clash detection, can be identified and resolved before implementation. 
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Implementation and monitoring BIM provides engineering teams with precise and real-

time data, aiding in effective project management. Additionally, it facilitates change 

management by clearly documenting all modifications, thereby minimizing the risk of 

delay claims. 

Field Case Studies: Incorporating case studies from real projects in Saudi Arabia 

effectively showcases the practical impact of BIM. These studies illustrate the genuine 

challenges encountered during BIM implementation and the strategies used to 

overcome them. By providing replicable examples, they encourage the broader 

adoption of BIM technology within the local market. 
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CHAPTER 7: CONCLUSION 

The construction industry in KSA has experienced remarkable growth over the years, 

with an increase in annual expenditure and employment. However, there has been an 

increase in disputable claims in KSA, with the challenges being based on the role of 

clients, engineers, and contractors as crucial stakeholders in filing claims. The study 

thus aimed to investigate advanced technologies, specifically BIM, and their role in 

reducing claims in the Saudi construction industry. From the analysis of previous 

literature, it was identified that there are different claims, among the significant being 

cost overrun, time delays, inadequate safety, and quality. Compared to other 

developed countries, KSA has been comparably found to lag in the use of BIM, with 

the current use being on traditional methods, with contractors mainly being involved in 

handling major tasks, whereas the employer focuses on the risks and handling the 

management of communication between the key stakeholders. Comparably, the US 

and the UK have been identified as having implemented close to 100% of the 

construction industry. The processes, especially communication and collaboration, 

productivity, the efficiency of operations, identification of errors, and making changes 

prior to the start of a project, have been the significant benefits of using BIM. These 

are, however, minimal in KSA, where despite massive investment in more than 3,727 

active projects, there has been an increase in delays. The construction industry is thus 

expected to benefit from the use of BIM tools to address coordination, communication, 

reduced risks, improved quality, and productivity, leading to profitability. However, 

from previous literature, there have been limited studies focusing on the use of BIM in 

KSA’s construction industry. This thus led to the analysis of the factors causing 

disputable claims in KSA residential and commercial projects, the extent of BIM 
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minimising them, and how advanced technologies facilitate completing construction 

projects with less disputable claims. 

Paper 1 focuses on addressing the first aim of the study. The analysis focused on a 

review of the literature and an interview session with 35 participants, leading to an 

analysis of 50 contributing factors that caused claims in KSA. From the analysis, seven 

significant sources of claims in KSA were identified to have an impact on 75 projects, 

including ambiguity of projects, delay factors, variation order, issues with coordination, 

lack of decisions, delay in payments, and errors in design. Despite the identification of 

the factors, the major limitation of the study was the reliance on the analysis of claims 

originating from KSA, Egypt, and UAE in comparison to the UK, mandating future 

studies to focus on more claims from a global perspective for the generalisability of 

findings. 

The second paper, on the other hand, was associated with the second aim and 

investigated the advantages of BIM in claims related to the extension of time and 

money. The analysis mainly focused on the comparison of traditional means to BIM in 

reducing claims. For KSA, the significant benefits include dispute resolution, delay and 

time analysis, and cost analysis, thus improving claim analysis. However, despite the 

analysis of the benefits and recommendations for implementation of BIM in KSA’s 

construction industry, there are different recommendations that were outlined as 

critical for effectiveness in implementation and use. Influencing the use mainly by 

governmental bodies and local influencers is vital to ensuring sustainability, thus 

enhancing housing reliance. Despite the research limiting the analysis of the use of 

BIM in the reduction of claims, there are added advantages associated with the use of 

different elements in the construction industry and other sectors. Future research can 

thus build on the foundation of this study and other published studies associated with 
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BIM use in the general construction industry, hence a comprehensive analysis of how 

to implement the use of BIM in a stepwise manner across KSA. Additional challenges 

might be identified, therefore building on addressing the critical challenge while 

ensuring effectiveness in the construction industry. 

The last paper, Paper 3, focused on the practical implementation of BIM technology in 

KSA, explicitly considering the current limited use and the increasing impacts of claims 

on the successful completion of major projects. With the aim of investigating and 

demonstrating the effectiveness of BIM in claim reduction and delays in real-world 

projects, Paper 3 from this analysis proposed the use of Revit Architecture, Microsoft 

Project, and Cost-X that have been associated with the reduction of claims and delays 

in construction projects. From the findings, the reduction in claim value ranged from 

$1,870,000 to $188,000, saving up to 275 days in project time. Through the use of 

interview sessions, 95% favoured the consideration, whereas 86% of participants 

supported the use. The findings thus identify the effectiveness and appreciation of the 

efficacy, mainly after the identification of the benefits of the implementation in 

influencing the major disputable claims in the construction industry in KSA. However, 

coopering the development in other countries such as the US, the UK, and Australia, 

there have been more than 20 years since BIM was first used in addressing different 

claims, including costs, time, and conflicts based on changes in project scope. 

Redundancy in BIM tools and the constant changes over the years might be among 

the significant challenges that might further impede the implementation and practical 

use. Currently, it has been noted that BIM is only used in small and medium 

construction industries. A large-scale implementation raises the concern of whether it 

will be a more practical approach compared to traditional techniques that were 

identified from the analysis of Paper 2. A further problem associated with the reduction 
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of claims is whether the recommendations will be appropriate and the perspectives of 

key stakeholders in construction projects regarding the use of BIM in the projects. 

Future studies might focus on how the implementations might be appreciated in the 

construction industry in KSA while further assessing the knowledge of the use, 

benefits, and expertise levels of engineers and contractors in using BIM tools. 

Furthermore, more case studies and large-scale use of specific advanced BIM tools 

can be focused on, with the target of identifying the most effective and recommended 

for use in KSA based on ease of use, reduced challenges in implementation, and 

reduced resistance to its use. 

Listed below are the practical and theoretical implications of this thesis that 

demonstrate the research purposes and gaps. It provides actionable 

recommendations for industry professionals and contributes to the academic 

discourse on building information modelling (BIM) and claim management in the 

construction sector.  

Practical Implications  

• Practical Implications Improved Project Efficiency: This study demonstrates that the 

adoption of Building Information Modelling (BIM) can effectively mitigate claims in 

construction projects in Saudi Arabia. The capability of BIM to identify design 

discrepancies, model project timelines, and illustrate construction procedures 

reduces errors and uncertainties that frequently result in conflicts. These findings 

advocate for contractors to implement BIM as a routine procedure for project 

management and risk mitigation. 

• Enhanced Stakeholder Collaboration: BIM promotes clear communication and data 

exchange among stakeholders, minimizing misunderstandings and cultivating trust. 
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This consequence is especially pertinent in the Saudi construction sector, where 

collaborative difficulties frequently intensify claims and disputes. 

• Cost and Time Efficiency: The research illustrates BIM's effectiveness in mitigating 

claims and accelerating resolution processes, hence presenting a persuasive 

argument for its implementation. This may incentivize decision-makers in the Saudi 

construction sector to invest in BIM tools and training to get improved financial 

results and timely project completion. 

Theortical Implications 

• Theoretical Implications Advancing BIM Research: This work enhances the existing 

literature on BIM by examining its role in mitigating contentious claims, particularly 

in the setting of Saudi Arabia. This research enhances current theories regarding 

the advantages of BIM by offering actual evidence from a region characterized by 

distinct obstacles and opportunities. 

• Addressing the Knowledge Deficiency: Although a significant portion of global 

research on BIM concentrates on industrialized nations, this thesis addresses a 

crucial void by investigating its significance and effects in the Middle East. It 

establishes a basis for subsequent research on BIM adoption in analogous cultural 

and legal contexts. 

• Claims Management Frameworks: The results guide the creation of innovative 

frameworks that incorporate BIM into construction claims management. These 

frameworks can provide a theoretical foundation for comprehending how 

technology-driven strategies can supplant conventional, reactive ways in conflict 

resolution. 

• The research elucidates the cultural and operational determinants affecting BIM 

adoption in Saudi Arabia, providing significant insights into the interplay between 
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these factors and technology implementation. This enhances the comprehensive 

theoretical comprehension of BIM's adaptability across various regional contexts. 

Future Research Directions: The identification of impediments to BIM adoption in 

Saudi Arabia, including lack of awareness, resistance to change, and inadequate 

infrastructure, paves the way for additional theoretical investigation. It necessitates 

further investigation into addressing these problems and assessing the long-term 

effects of BIM integration on the reduction of disputes. 

Key Recommendations 

• Strategic Recommendations: The research highlights the necessity for regulatory 

authorities in Saudi Arabia to integrate BIM into construction standards and 

guidelines. Policymakers can utilize the findings to advance BIM adoption in both 

public and private sector projects, in accordance with Vision 2030 goals for 

digitalization and efficiency. 

• The report underscores the necessity of providing industry people with BIM 

competencies to facilitate efficient adoption. Universities, technical institutes, and 

professional organizations can utilize these insights to create customized training 

programs that meet the distinct requirements of the Saudi construction business. 

• Implement BIM as a Standard Procedure: Regulatory authorities in Saudi Arabia, 

including the Ministry of Municipal and Rural Affairs and Housing (MOMRAH), ought 

to require the implementation of Building Information Modelling (BIM) for all 

significant construction endeavours. This will standardize its implementation and 

provide uniformity in mitigating contentious claims. 

• Formulate BIM Training Programmes: Educational institutions and industry 

organizations must collaborate in developing specialized training programs 

specifically designed for the Saudi construction sector. These workshops ought to 
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concentrate on practical BIM applications for claims prevention and resolution, 

aimed at engineers, project managers, and legal experts. 

• Encourage BIM Implementation: Government and private sector partners could 

implement financial incentives, such as tax advantages or subsidies, to motivate 

construction enterprises to embrace BIM. This can mitigate the initial investment 

expenses and expedite its execution. 

• Incorporate Building Information Modelling with Claims Management Systems: 

Construction companies want to investigate the integration of BIM technologies with 

claims management software to enhance the identification and resolution of 

disputes. This interface facilitates real-time data exchange and improves the 

transparency of claim-related procedures. 

• Enhance Awareness of BIM Advantages: Industry leaders and governments ought 

to initiate awareness efforts to inform stakeholders about the benefits of BIM in 

mitigating claims. These campaigns may encompass success narratives, case 

studies, and workshops that illustrate BIM's contribution to enhancing project 

outcomes. 

• Augment Collaboration via BIM: Organizations ought to implement collaborative 

BIM processes to enhance communication and collaboration among project 

stakeholders. This entails the formulation of protocols for the dissemination of BIM 

models and guaranteeing that all stakeholders have access to precise project 

information.  

• Implement Pilot Projects: To enhance confidence in BIM, stakeholders want to 

commence pilot projects across various locations and project categories inside 

Saudi Arabia. These projects can function as proof of concept, illustrating BIM's 

efficacy in reducing claims and disputes 
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• Formulate BIM Standards and Protocols: The Saudi Standards, Metrology, and 

Quality Organization (SASO) ought to engage with worldwide specialists to 

establish Building Information Modelling (BIM) standards and guidelines adapted to 

the local situation. These guidelines offer a definitive foundation for the deployment 

and utilization of BIM. 

• Assess and Analyse BIM Implementation: Implement systems for assessing and 

evaluating the efficacy of BIM in mitigating contentious claims. This entails 

gathering data on claim frequency, expenses, and resolution duration across BIM-

enabled projects to assess its impact and pinpoint areas for enhancement. 

• Facilitate Digital Transformation in the Construction Sector: In alignment with Vision 

2030, stakeholders must prioritize digital transformation in the construction sector 

by investing in BIM-compatible technologies, including cloud computing, artificial 

intelligence, and the Internet of Things (IoT). These technologies can further 

augment BIM's efficacy in claim mitigation. 

These above guidelines outline a strategy for utilizing BIM to resolve contentious 

claims in the Saudi construction sector, promoting a more efficient and conflict-free 

project environment. 
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Benefit 2: Faster design and construction  

“I'll make drawings twice as fast as a 3D model!“ 

Twice as fast it sounds tempting. But remember the times of blueprints? (or maybe 

you’re too young and you’ve always used CAD?) Most people at that time also thought 

that the new huge computers were too slow, too expensive and too complicated to 

operate. But times are changing and design geometries are getting more and more 

complicated. Architects and  designers are competing in new ideas to make objects 

unique so that they are distinguished from the crowd (Wojsław, 2019). 

At the same time, they want to make them faster and cheaper. Making 2D drawings 

may be faster than the model, but you won’t be able to make modifications so quickly. 

With a parametric design which becoming more popular in the industry, we are now 

able to make rapid changes to the model. Thanks to the accessible change of input 

data (spacing, width, length), the effects of modification are visible immediately after 

the relevant values are changed (Wojsław, 2019). 

 

Benefit 3: More precise planning 

“Excel is my favorite program - I am an expert in it! Nothing replaces a spreadsheet.“ 

You can indeed do miracles in Excel. However, the BIM technology is not intended to 

replace a spreadsheet, but only to streamline and automate the collection of 

information from the model. Simply put, we replace tedious and often flawed manual 

work (e.g. “tapping” into tables of values) with automated data generation (Wojsław, 

2019).  
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Here are some examples of how BIM technology supports us in our daily work: 

• Materials list - material types, quantities, volumes, surface area or lengths can be 

'extracted' directly from the 3D model and exported, for instance, to the above-

mentioned Excel. In case of modifications, the amount of reinforcement or 

concrete will be automatically updated, without tedious calculation with the 

calculator from the 2D drawing. 

• Cost estimation may be more clear and accurate - based on both a list of materials 

and additional information on the model, such as the assumed number of man-

hours per element or the price of the material, with the automatic update of the 

costs when another material wiil be selected. 

• Schedule - based on time and sequence of planned tasks - enables interactive 

connection with the model. In a graphical way, using appropriate colours, we may 

demonstrate on the model which construction elements are already planned, 

ordered, and which are already made. 

• Plan of payment/expenses during the construction process - along with the 

schedule you may prepare a visualization and check the dependencies between 

the performed works and their costs. 

• Benefit 4: Visualization at an 
early stage of the project 

• “Visualizations are just fun for 

architects, not designers. “ 

It often happens that the investor/client 

does not have an engineering 

education and made drawings and 

sections are insufficient for them to 

imagine the design concept properly. 

What is more, even qualified 

employees often have problems with 

this issue. Creating a three-

dimensional and multdiscipline model 

allows the easier presentation of the 

final result and placing the structure in 

the existing reality. Even the simplest 

3D model enables a good-looking 
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visualization, which in many cases may be the key to a better understanding of the 

project, which in turn may even decide who will win the contract. 

Benefit 5: Higher quality of performed work 
“Oh Lord, I've been making reinforcement without a model for 30 years and I will still 

do it.“ 

Wojsław (2019) said, you may continue to do it for the next 30 years (unless your 

retirement comes earlier) and repeat the same mistakes. As the classic used to say: 

,,Insanity is doing the same thing over and over again and expect different results.” 

But after all, how much can you get annoyed with designers, that the reinforcement 

does not fit on the construction site, although you can see everything on a piece of 

paper?  Due to 3D models of reinforcement, we are able to avoid most of the collisions 

which are not visible on ordinary sections. It saves a lot of time on the construction 

site, because of the additional contact with the designer, who is usually in no hurry to 

answer questions. In addition, workers have access to the model and they are able to 

see the reinforcement scheme of e.g. a complicated connection and do not have to 

guess “what did the designer mean?” 

Benefit 6: Better communication in the project 
“E-mail and telephone are the best forms of communication in a team. Drawings are 

a great basis for discussion.“ 
When asked: What do you think is the key to a successful implementation of the 

project?, the vast majority answers that the most significant thing is good cooperation 

among the project participants. The greater the project, the more its success depends 

on effective communication.  It is tough to provide an ideal communication model 

which will ensure successful cooperation among investors, designers, construction 

managers and other industries. However, first of all, the reduction of the e-mail 

number, which we receive too many during the day and the number of tasks we do on 

the phone, which no one remembers after a few days, is the first step. The next step 

is to start using project management software, which may be combined with a 3D 

model such as JIRA. Instead of sending hundreds of messages – concerning different 

topics (in which it is easy to lose a thread) with copies to a lot of people (we will always 

skip someone anyway) – we have the ability to track individual tasks on one 

virtual board. These, in turn, relate to the specific elements in the model and their level 

of development, which are visible to individual participants.  How many times have we 

had a situation when we waited for status from a person who is on vacation / sick leave 
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and holding a mail only at his/her mailbox to which no one has access? And the project 

leader needs to be able to view or respond to it? 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
https://bimcorner.com/benefits-of-using-bim-technology/ 
 
Benefit 7: Reducing delays and errors 
“Drawings are always needed and will always be needed. Without drawings, you do 

nothing. A tablet on a construction site hasn’t got any sense!“ 

The reality is not such that every worker uses a tablet and helmet with MR (mixed 

reality) glasses on the construction site (not yet). However, thanks to BIM technology 

we are able to reduce the number of errors in creating drawings and 

misunderstandings on the construction site. Nowadays, most design offices in Europe 

create 3D models of their constructions, but unfortunately, they still transfer them on 

paper as ‘paper approves anything’. As a result, there is a higher probability of errors. 

The obvious step is, therefore, to eliminate this transitional phase and use only the 3D 

model as the final product. A contractor with a reinforcement model is able to decide 

on his/her own orders by generating bending lists directly on the construction site 

independently from the designer. A good example is when on one of the projects the 

contractor got a reinforcement list with 40 pages with more than 200 tons of 

reinforcement and nothing was divided into specific elements. Foundations, walls and 

the rest of the system were collected in one document because it was easier for the 
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designer to do so. As a result, the contractor had to look through tons of paper in order 

to find the right items (Wojsław, 2019). 

Benefit 8: Increasing efficiency and productivity 
“The productivity of the construction industry hasn't changed in the last 20 years and 

it won't change in the next 20.“ 

The first part of the sentence is true, but the second one is not necessarily true. The 

discontinuation of the implementig of new technologies has led to stagnation in the 

construction industry, whose productivity has only increased by 10% in the last twenty 

years! By comparison, the manufacturing industry has seen a nearly 70% increase in 

the same period (source: Transforming Infrastructure Performance by Infrastructure 

and Projects Authority, December 2017). Productivity increasing by automating tasks, 

introducing new technologies and expanding competence was the key to this 

achievement. We now have the opportunity to draw conclusions and learn from our 

“younger brother” how to keep up with the technological advances which drive the 

market and offer opportunities we would never have thought about before (Wojsław, 

2019). 

 

Benefit 9: Competitiveness 
“The price of a project is the most important aspect!“ 

Fortunately, more and more investors realize that MMM’s approach, monay makes 

miracles does not always work. It is, therefore, encouraging that investors pay more 

attention to ‘soft criteria’ in contracts. It enhances the competitiveness of companies 
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which are reliable, comply with labor law, health and safety regulations, quality, but 

are not necessarily the cheapest (Wojsław, 2019). For instance, in the Best Value 

Procurement (BVP) method, which is becoming more and more popular in Norway, 

there are five criteria, including the price criterion, which normally accounts for 25%. 

Other criteria include how the contractor plans to carry out the project (25%), risk 

assessment (15%), added value (10%) and the competence and experience of key 

people in personnel (25%). You may ask, and where is BIM? First of all, BIM at level 

three is in many cases a requirement in tenders, thus companies unable to guarantee 

the execution of the project in accordance with this technology will not be taken into 

account in the tender. Secondly, in the criterion of competence and experience of key 

personnel, additional points may be awarded for knowledge and experience in new 

technologies. BIM is therefore not the future. It is a process which already takes place 

on many projects and is constantly developing (Wojsław, 2019). 

Benefit 10: Easy access to information 
“I save everything only on disk C, and my desktop is my kingdom where I keep the 

documentation of the whole project.” 

Don’t be selfish! Remember about your colleagues and other industries. The times 

when projects are saved on local disk are coming to an end. On the market, there are 

more and more possibilities and solutions for data storage in a common space, so-

called Common Data Environment (CDE link), popularly known as the cloud. Cloud is 

a virtual portable drive storing all the documentation, to which each authorized person 

has access. To be honest, the solution of creating such backups several times saved 

my project from losing important data, and me from the anger of my boss. 

Furthermore, the cloud is a convenient solution allowing access to the project in almost 

every place on earth and from every possible device with internet access. Additionally, 

an increasing number of programs use the shared central mode function (e.g. Quadri), 

which allows many employees from different industries to work on one model at the 

same time such a function is incredible in multidiscipline projects (Wojsław, 2019). 
Benefit 10: Easy access to information 
“I save everything only on disk C, and my desktop is my kingdom where I keep the 

documentation of the whole project.” 

Don’t be selfish! Remember about your colleagues and other industries. The times 

when projects are saved on local disk are coming to an end. On the market, there are 
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more and more possibilities and solutions for data storage in a common space, so-

called Common Data Environment (CDE link), popularly known as the cloud. Cloud is 

a virtual portable drive storing all the documentation, to which each authorized person 

has access. To be honest, the solution of creating such backups several times saved 

my project from losing important data, and me from the anger of my boss. 

Furthermore, the cloud is a convenient solution allowing access to the project in almost 

every place on earth and from every possible device with internet access. Additionally, 

an increasing number of programs use the shared central mode function (e.g. Quadri), 

which allows many employees from different industries to work on one model at the 

same time such a function is incredible in multidiscipline projects (Wojsław, 2019). 
Benefit 11: Project life cycle 
“I keep the as-built documentation in the archive in the basement. It is dry and safe 

there!“ 
A typical scheme on the construction site – do your job, forget it and jump into the next 

project. But what happens with our part of the work after we do it? Usually, there’s no 

time to think about it and we’re not really interested in it. The designer is to design, the 

contractor is to perform, and the investor is to make final acceptance of the project. 

Here a small problem arises because the investor requires as-built documentation. 

The designer did his job and the contractor started to transfer the staff to the next 

object. During the execution, people who worked on it often switch and leave, which 

also causes a partial loss of knowledge about what and how something was done. 

Storing and archiving project data is important, and it would be ideal to do it during the 

implementation itself. Just like archiving itself, it is also essential to have easy access 

to it right after the project is completed. Properly recorded information in the 3D model 

regarding the material, location, date of execution or date of the next inspection, allow 

you to create a database. The database created in this way can support us both in the 

case of future expansion or renovation, as well as the maintenance of the object. 

Thanks to this, we may forget about checking the dates when, for example, carry out 

the next inspection of the elevator or replace the extinguisher the information can be 

automatically sent to the appropriate recipient, e.g. in the form of an e-mail directly 

from the BIM model (Wojsław, 2019).   
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Benefit 12: Improvement of Healthy and Safety  
“BIM - what does it have to do with safety?“ 

When it comes to OSH, fortunately, the days when you first built and then thought are 

over – after all, ‘it will be fine!’ Nowadays, it has become a standard for us to plan our 

tasks with safety in mind. It is not only essential to build, but also to build safely. How 

can BIM help in this regard? First of all, by making people think already during the 

design process, the model shows which works will be done at a height, where the 

railway line or high voltage cables are located. An experienced designer could say it 

is also possible to read the same from traditional drawings – however, it requires 

reviewing different types of documentation separately. In the model, it is possible to 

combine many disciplines and see what is in the neighbourhood (or underground) of 

the planned object (Wojsław, 2019). 

n the executive phase BIM and OSH also go hand in hand. Before each potentially 

dangerous task, a risk and job safety analysis (JSA) is required. For example, a tower 

crane with a height of 100 m is supposed to be installed next to the railway traction. 

With the model, we are able to take the participants on a virtual journey which allows 

them to be involved, and above all understand and minimize possible dangers, better 

than sketches on paper.  
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APPENDIX E 

The Benefits of Using CostX Software: A Comprehensive Review 
Writer (2024) of Ask Website explained the benefits of Cost-X and said that, accurate 

cost estimation is essential for the success of any undertaking in the rapidly evolving 

construction industry of the present day. Professionals in the field are now utilizing 

innovative software solutions to optimize their processes as a result of the evolution 

of technology. CostX is one such software that is acquiring popularity. This article will 

investigate the advantages of utilizing CostX software and the reasons it has become 

a preferred instrument for construction estimators . 

Accurate and Efficient Cost Estimation 
The foundation of any construction project is cost estimation. Manual calculations and 

time-consuming procedures that are susceptible to errors are frequently employed in 

conventional methods. Nevertheless, these obstacles are mitigated by the 

implementation of CostX software (Writer, 2024) 

 CostX provides users with the ability to rapidly measure quantities from digital 

drawings by leveraging its sophisticated digitization capabilities. The software has the 

capability to calculate quantities autonomously using predefined parameters, thereby 

reducing the time spent on manual calculations and eliminating human error. 

CostX also allows users to incorporate preexisting data from various sources, 

including PDFs, CAD files, and images. By directly extracting information from source 

files, this feature eliminates the necessity for manual data entry and guarantees 

precise measurements (Writer, 2024). 

Enhanced Collaboration and Communication 
An effective collaboration among various stakeholders is essential for the successful 

execution of a project. Making real-time updates and communicating information can 

be difficult with conventional cost estimation methods. Nevertheless, CostX software 

resolves these challenges by offering a platform that facilitates improved 

communication and collaboration. 

 CostX enables the collaboration of numerous users on a project in real time. This 

feature enables the seamless collaboration of estimators, architects, engineers, and 

other team members who are involved in a construction project. Users can 

immediately share their progress and make updates that are immediately visible to all 

parties involved. Additionally, CostX provides users with incorporated communication 
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tools that allow them to discuss specific details within the software. This eliminates the 

necessity for extensive email threads or separate communication channels, while 

simultaneously guaranteeing that all parties are kept informed about any modifications 

or clarifications that may be implemented during the estimation process (Writer, 2024). 

The Advantageous of using Cost-X in Construction Projects  
In today’s construction environment competitiveness is key, and to keep your business 

on top, you need to make sure you have the best tools available. This should include 

a fully integrated estimating solution, such as Cost-X, which supports BIM & 2D 

takeoff, integrated workbooks and a customisable report writer, among other features. 

Check out our top four reasons below why you should upgrade now to an all-in-one 

solution: 

Productivity 
The principal advantage of using a full-function estimating system is productivity. With 

a system like Cost-X, you can leverage intuitive technology to reduce human error. 

Streamline 2D and 3D/BIM takeoff with live-linked quantities, and have multiple users 

in the same office or different regions working on the same estimate simultaneously. 

Save time, win more work. Ultimately, speed and productivity will be the differentiating 

factors for a profitable business (Writer, 2024). 
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Accuracy 
In the construction industry, productivity alone is meaningless without efficiency. You 

need to have a system like Cost-X which understands the intelligence in 2D drawings. 

Utilise the freedom of manipulating Excel-like formulas and functions for precise 

calculations. Using computer-aided estimates where takeoff data is extracted and 

linked directly into the estimating process is not only more accurate, but also saves 

you the time and possible errors that come with having to re-enter information (Writer, 

2024). 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://designbuildexpo.com.au/designbuild-news/advantages-one-estimating-

system/  

Consistency 
Standardise your estimating process by enhancing cohesiveness. Working within the 

realm of an estimating software such as Cost-X administers consistency throughout 

your business. This promotes a more centralised business model enhancing 

communication while greatly diminishing disputes amongst colleagues. Apply previous 

projects or prebuilt models as benchmarks for current bids to reduce overlap and 

increase consistency. Set the standard on how to win projects across the company 

(Writer, 2024).  
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APPENDIX F 

Section of NEC 4 Option A that suggested in the Thesis with BIM Package 
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