[bookmark: _Toc226555397]









Chapter One
 General Research Approach








[bookmark: _Toc226555398]Introduction:
In the last few decades, the United Arab Emirates (UAE) had a great transformation, since the early 1960s the Emirati economy has been based on the export of fossil fuels, but now it is known around the world as a place where the other sectors of economy are growing, new ideas are being developed, and big infrastructure projects are being built (Al Jaberi, 2019). The key part of this transformation was the country's investment in engineering and construction projects that help the economy and drive national development goals (Arafat, Zhang, & Al‑Mutawakel, 2017). Transport networks, energy infrastructure, real estate developments, and public service facilities all these sectors were covered by these projects. They are all meant to help the UAE reach its long-term goals for sustainable growth and global competitiveness (Federal Competitiveness and Statistics Centre, n.d.).
The UAE government's planning frameworks, like Vision 2021 and longer-term economic plans, stress innovation, diversification, and long-lasting infrastructure. This shows a strong commitment to improving the quality of public services and built environments (UAE Government, n.d.). 
Over the last 50 years, Dubai has been developing rapidly, transforming from an area of trade to an internationally recognized hub for tourism, finance and worldwide infrastructure (Arafat, Zhang, & Al‑Mutawakel, 2018). Today, the Dubai skylines especially tallest buildings in the world Burj Khalifa, is an iconic place to many architectural monuments, which is an example of what the country has built and what it stands for (Aldred, 2010). Dubai Metro was one of the major urban investments in Dubai, it is used to connect the major urban districts together and to move thousands of daily commuters (Keilo & Montagne, 2012). 
Collaboration between various stakeholders such as government agencies, consulting firms, construction companies and technology partners were the reason behind this new chapter in Dubai’s history by designing, planning and implementation of engineering projects. This demonstrates the multi-disciplinary nature of modern engineering work being performed in Dubai (Ochieng, Price, & Moore, 2014).
Construction projects usually face a number of challenges during their execution. These are not potential issues, but real problems that project managers deal with on a daily basis. One of the main challenges is dealing with many stakeholders who often have different goals and expectations, which makes coordination more difficult (Onum et al., 2024). 
Types of challenges (Adewumi & Ogunlana, 2024):
	Type of Challenges
	Description


	Coordination challenges
	Communication challenges between subcontractors and stakeholders.

	Resource management challenges

	Problems with managing materials, workers, and project resources efficiently.


	Scheduling challenges

	Problems in coordinating tasks and meeting deadlines.


	Decision-making challenges

	Lack of information or experience makesit difficult to make timely and accurate
decisions.


[bookmark: _Toc226548933][bookmark: _Toc226549219]Table (. 11) Types of Challenges

Overcoming the challenges is an important part of project management. It usually involves identifying the problem, understanding its cause, and taking the right action to solve it. Good communication, proper planning, and teamwork is the best way to overcome these challenges. In addition, using modern tools and technologies can help reduce many of these issues and improve overall project performance (Adewumi & Ogunlana, 2024).
Construction projects are often exposed to various risks that can affect their success. Unlike challenges, which are current issues faced during project execution, risks are circumstances or occurrences that could have a favorable or unfavorable impact on project goals. To reduce risks' effects on time, money, and quality, one must be aware of them (Royal Institution of Chartered Surveyors,2015).
Understanding risks is important for project managers because it allows them to get ready in advance and reduce any problem that might happen. Identifying risks early can prevent delays, cost overruns, technical problems, or coordination failures (Doloi, 2013).
Types of risks:Figure (1.1): Types of Risks.


Financial risks include pricing variation, budget overruns, while time risks include project schedules and delays. Technical risks include design mistakes and quality problems while human risks include teamwork problems and shortage of skills, all of these risks can affect the project efficiency (Doloi, 2013).
Risks are classified by project size, type (building, engineering, infrastructure), or implementing organization (public, private) (Ogunsanmi, Salako, & Ajayi, 2011).
Schneiderbauer and Ehrlich (2004) classified risk sources into:
· Natural: Natural disasters and weather phenomena.
· Technical: Equipment failure or design defects.
· Organizational: Modifications to rules or policies.
· Human: Poor coordination or a lack of skills.
According to the Hong Kong Institute of Bankers (2025), the risk management steps are done by:
· Identify all possible dangers.
· Determine the impact of risks.
· Response Planning: Create plans to reduce adverse effects.
· Monitoring and Control: Keep an eye on new or changing risks and make sure mitigation strategies are applied.
Importance of Modern Project Management
As each project becomes larger and includes more complexity, the traditional methods of project management are struggling with the level of responsiveness or planning that are needed to achieve optimal results. Project teams really need to use structured project management methods and combine them with tech solutions to keep up with today's performance demands (Menon, 2024).
Project management is in charge of planning, organizing, monitoring, and closing a project. It gives a structured set of steps to make sure that the goals of the project are met within the limits of time, cost, quality, and scope (Al Hajj & Sayers, 2014). Being able to finish projects on time and within budget, in the past was often seen as a sign of success. This perspective has changed over time to include more comprehensive criteria, such as stakeholder satisfaction, quality of deliverables, and alignment with strategic objectives (Cole, 2017).
For example, a transportation infrastructure project may be considered successful not only when it is completed within its designated budget and timeline, but also when it improves user experience, reduces obstruction, and supports economic activity in the region. These kinds of success criteria increase the expectations on engineering projects in fast-growing economies like the UAE (Khan et al., 2025).
As engineering projects got more complicated, the encouragement for more adoption of modern management methods that go beyond planning and control. These practices often include integrating data systems, performance monitoring, risk assessment tools, and collaborative platforms that ease the real‑time communication among stakeholders (Mbadugha, Ikeotuonye, & Idoko, 2024). In Dubai, the public and private sectors have invested in digital platforms that support data merging and cross‑organizational visibility, this makes it easier to analyze data and make decisions (Alshehhi, Mat Sidek, & Rozali, 2024). In these situation, digital transformation projects have become very important for improving performance have become key enablers of performance improvement and flexible operations (Cosa & Torelli, 2024).
One of the most important technological trends that is changing the project management criteria is the Artificial Intelligence. AI is the term for computer systems that can do things that are usually done by human, like learning from data, finding patterns, making predictions, and helping people make decisions (Khaleel et al., 2023). AI systems can be simple or very advanced, like machine learning or deep learning models, which can process large amounts of data and give predictions or recommendations.
The addition of AI tools and applications in engineering and construction management has the ability to improve project planning, enhance risk forecasting, make better use for resources, and reduce uncertainty across project workflows (Gudibandi, 2025).
From early ruled-based systems till today, AI technologies have evolved to have more advanced machine learning, computer vision, and predictive analytics that allow them to process large amounts of data and extract valuable insights (Pham & Pham, 1999). An automated routine computation AI system was used in early research in engineering, meanwhile today; AI systems extended far beyond that, providing support for increasingly sophisticated tasks such as real-time monitoring, safety risk detection, and recommendations (Olabiyi et al., 2025). 
The usage of machine learning in engineering projects can evaluate historical data to assess potential risks to schedule or costs. Similarly, Computer Vision can analyze images on-site images to identify safety hazards and any deviations from design specifications (Pang, Li, & Al‑Hussein, 2024). When project managers face potential challenges, predictive analytics can be integrated for weather forecasts, expected material delivery dates, and labor productivity indicators; those will let project managers make decisions proactively instead of reacting after a challenge has occurred (Amiri & Tavana, 2025).
The application of AI is especially relevant to large, complicated projects where traditional analysis is not only slow, but limited. Since the expectations from project stakeholders in Dubai can be very demanding with a very tight timeline, using AI technologies is an advantage for companies looking for improved efficiencies in their operations and performance results (Al‑Harthy & Al‑Majed, 2025). There have been many ways that AI has been utilized throughout a project lifecycle in engineering; from planning/scheduling, to cost estimation, to risk assessment, to quality inspection and finally to measurement of performance after project completion (Alhasan & Alawadhi, 2024).
This study depends on prior studies to explore if the usage of AI technology has improved the efficiency of engineering project management practices in the Emirate of Dubai. This research will analyze the application of AI in improving the key performance indicators related to project success such as: cost control, schedule adherence, risk management, and resource allocation. The outcome of this research is to provide project managers and decision makers with practical guidance on how they can successfully implement and utilize AI technologies within their engineering project management systems to achieve reliable and efficient project deliverables.
AI Applications and Impact in Engineering Projects:
AI technologies are no longer limited to academic research only; they are widely used in the industry to improve engineering project outcomes, decreasing human error, and fasten decision-making processes (Khaleel et al., 2023). In Dubai, AI tools provide many benefits to the efficiency, accuracy, and resource optimization to the large-scale projects that often involve multiple contractors, tight schedules, and high budgets.
Examples of AI Techniques and Applications in Construction Projects:

Figure (1.2): AI Techniques and Applications in Construction Projects.

One of the most used AI applications in project management is machine learning. It examines future results by analyzing project data from the past. For example, ML can be used by a construction company managing a multi-billion-dirham urban development project to detect possible past timetable delays based on material supply timeframes, seasonal labor changes, and subcontractor performance (Alhasan & Alawadhi, 2024). These predictions will enable project managers to deliver successful projects through allocating resources, adjusting schedules, and minimizing potential risks (Hughes et al., 2025).
Another AI technology that is being used increasingly in construction sites is computer vision. Computer vision systems can identify safety hazards, detect any difference in design, and track construction progress in real time using cameras and drones (Alshehhi, Mat Sidek, & Rozali, 2024). For example, in Dubai; AI-powered picture analysis helps in early detection of structural differences and any potential safety hazard in high-rise building, enabling the implementation of corrective measures before these problems get worse. This application not only improve quality control but also improves occupational safety. (Alzoubi et al., 2025).
AI is also used in budget control and predictive cost estimation. Traditional budgeting techniques mostly rely on human judgement, which can result in errors, particularly in big projects with many contractors and suppliers (Zivari Afzal & Karimimoshaver, 2025). AI can produce more accurate cost estimation by combining a number of factors, such as labor productivity, market prices, and material availability (Pham & Pham, 1999). These skills enable financial decision-making at both the strategic and operational levels, avoid budget overruns, and streamline procurement procedures (Zivari Afzal & Karimimoshaver, 2025).
AI also affects the risk management aspect of engineering project uncertainty due to environmental conditions, supervisory changes, and uncertainty due to stakeholder coordination. AI applications can identify risks associated with these types of uncertainties by learning from past projects data, industry reports, and any new or current construction site data to suggest ways to avoid or reduce project risks (Khaleel et al., 2023). For example, a project can be delayed due to bad weather could cause an investment to be flagged as possibly experiencing additional costs in the future because of supply or demand issues in the construction industry. AI provides managers with better options for addressing issues earlier rather than waiting to solve an issue after it occurs by providing predictive analytics to improve risk assessments (Alzoubi et al., 2025).
By integrating AI applications with digital platforms; project teamwork and communication can be enhanced. Multiple stakeholders including engineers, project managers, contractors, and clients are allowed to access real time data and insights from any location by using cloud-based AI systems (Alhasan & Alawadhi, 2024). This centralized data method reduces misunderstandings, and facilitates quicker decision-making. For example, a real-time dashboard might include safety alarms, budget status, and schedule changes, enabling project managers to quickly modify plans and distribute resources effectively.
The increasing use of AI in big projects is shown by real-world examples in Dubai, example the Dubai Metro project, AI predictive models was applied AI-based predictive models to improve construction timelines and minimize traffic disturbance while meeting tight deadlines. Similar to this, AI tools were employed in Burj Khalifa maintenance and operations projects, to track building systems, predict maintenance needs, and maximize energy use (Salim, 2026). These uses highlight AI's adaptability, showing that it may be used for long-term project management and operation in addition to building (Alshehhi, Mat Sidek, & Rozali, 2024).
AI technology goes beyond enhancing operational efficiency, it is done by improving the quality of decision-making allowing businesses to more effectively assess trade-offs between cost, time, and quality. Large datasets, simulations, and predictive analytics can now be used to influence decisions that were previously based on experience (Kabir et al., 2025). For example, AI can suggest the best order for construction tasks, minimizing idle time, avoiding resource conflicts, and maximizing the usage of labor and equipment (Khaleel et al., 2023).
Dubai’s digital transformation goal also fits with the adoption of AI tools, which highlight the usage of upcoming technologies to create smarter, advanced, more sustainable and intelligent urban environment (UAE Government, n.d.). Engineering companies and government authorities can support sustainable practice, minimize waste, and improve the infrastructure delivery quality by   integrating AI into project management procedures (Adebay, 2025).
Overall, AI integration into engineering project management in Dubai, is a significant technological and methodological advancement. AI improves the effectiveness, dependability, and sustainability of big projects by automating repetitive processes, offering actionable insights, and facilitating predictive decision-making. 
[bookmark: _Toc224538398][bookmark: _Toc226555399]Study Problem:
In large engineering projects, AI tools is a very useful as it can be used to improve planning, reduce waste, and support better decision-making. In Dubai, it is very noticed that many organizations are using modern management techniques and digital technologies in their work. Engineering project management faces many challenges, despite the developments, challenges such as delays in project schedules, and difficulties in coordinating resources among the different stakeholders involved in the project. (Adebay, 2025).
Therefore, there is a growing need to examine the role of AI technologies in improving the efficiency of engineering project management in Dubai and to understand how these technologies can contribute to better project outcomes
[bookmark: _Toc226555400]Study Objectives:
The main goal of this research is to explore how AI technologies are being applied in engineering project management in Dubai and evaluate their impact on efficiency. 
The study sets the following objectives to achieve this goal:
1. To understand how AI is currently used in engineering project management. 
2. To examine how AI implementation is supported by digital infrastructure in projects. 
3. To explore how technical capabilities affect the effective use of AI. 
4. To identify the role of human competence in successfully integrating AI.
5. To see how AI improves project management activities such as planning, scheduling, and risk management. 
6. To study how better decision-making impacts overall project performance. 
7. To evaluate the overall effect of AI on improving the efficiency of engineering projects. 
8. To identify the main challenges and barriers faced when adopting AI in engineering projects.

For example, a project manager using AI-driven predictive scheduling can quickly determine when a delay in the supply of the concrete delivery will affect the upcoming construction tasks.


[bookmark: _Toc226555401]Study Importance:
Scientific Importance
This study makes several important contributions to the academic field. Since there is limited research related to Dubai’s engineering sector talking about using AI tool in engineering projects, this research adds practical evidence on how AI technologies affect engineering projects efficiency. Adoption of AI has been studied in business and IT context, but engineering projects face unique challenges such as multi-stakeholder coordination, complicated technical needs and high financial stakes (Venkatesh & Bala, 2008).
Second, the research presents a conceptual framework that combine technology adoption theories and project management efficiency measures. This framework offers both theoretical insights and useful guidelines to future academic researchers studying AI integration in complex project environment.
Third, by concentrating on Dubai, a city known by its big engineering projects that search for creative solutions, this study closes a research gap. Also, the results could guide similar urban infrastructure projects around the world.
Practical Importance
From a practical point of view, the study provides the project managers, engineer, and organizational leaders useful information. AI technologies provide a number of benefits:
· Automation of repetitive tasks: Staff members can focus on strategic decision by having a routine scheduling and reporting that can be handled automatically.
· Data analysis and predictive insights: identifying resources obstruction, predict delays, and detect patterns can be done by AI that can process large datasets.
· Real-time monitoring and decision support: Dashboards and AI enable managers to react to issues immediately. 
· Improved project performance: AI optimizes timelines, minimize costs, improves risk management, and maximizes resource efficiency. 
For example, AI-based system may continuously track supply delivery, labour productivity, and monitor crane usage during the construction of a multi-level commercial project in Dubai. This enables the project team to detect any inefficiencies and avoid schedule overruns.
[bookmark: _Toc226555402]Research Questions:
Main Research Question
To what extent do AI technologies enhance the efficiency of engineering project management in Dubai? 
This question allows the study to explore the impact of AI on project management performance, including cost control, schedule adherence, risk management, and resource utilization.
Sub-Research Questions
1. What is the role of AI technologies in improving project planning and scheduling in engineering projects?
2. How do AI technologies contribute to cost control and efficient resource allocation in engineering project management?
3. How does the use of AI enhance risk management and decision-making in engineering projects?
4. What are the main challenges facing the adoption of AI technologies in engineering project management in Dubai?
These research questions evaluate the AI impact on projects from different dimensions, considering technical, organizational, and human factors in project management. 
[bookmark: _Toc226555403]Research Hypotheses:
Main Hypothesis
· AI adoption positively impacts the efficiency of engineering project management in Dubai.
Sub-Hypotheses
· The use of AI technologies has a significant positive effect on cost control in engineering projects in Dubai.
· The use of AI technologies has a significant positive effect on schedule performance and timely project delivery in engineering projects in Dubai.
· The use of AI technologies has a significant positive effect on risk identification and risk management in engineering projects in Dubai.
· The use of AI technologies has a significant positive effect on resource allocation and utilization in engineering projects in Dubai.
· The use of AI technologies has a significant positive effect on decision-making quality in engineering project management in Dubai.
· Organizational readiness and technical capabilities significantly influence the successful implementation of AI in engineering project management in Dubai.



[bookmark: _Toc226555404]Theoretical Framework of the Study:
The theoretical framework integrates three key models to explain how AI adoption influences project management efficiency.
Figure (1.3): Models of Theoretical Framework of the study.
1. Technology Acceptance Model (TAM)
TAM investigates adoption choices made by individual based perceived usefulness and perceived usability (Davis, 1989).
· Perceived Usefulness: When engineers and project managers believe AI improves task performance, they adopt it. For example, AI technologies can help managers to predict delays and optimize workflow, which has a direct impact on project deadlines and quality. (Davis et al., 1989). 
· Perceived Ease of Use: AI systems are more likely to be accepted if they are easy to use. If AI was integrated in a complex way without training may make them difficult to use, hinder use, while supportive training programs and user-friendly dashboards encourage adoption (Venkatesh & Bala, 2008). 



2. Diffusion of Innovation (DOI) Theory
DOI explains how organizations adopt and spread any new technologies (Rogers,2003). 
The adoption factors include:
· Relative Advantage: Faster reporting and predictive analytics can be offered by AI, because AI has better improvements over traditional methods (Guo & Huang, 2024). 
· Compatibility: AI must be compatible with current company practices for easier integration.
· Complexity: Simpler AI applications have higher chances to be adopted than complicated systems (Moore & Benbasat, 1991). 
· Trialability and Observability: Other teams are more likely to adopt AI if it shows positive results on early projects; as pilot projects and visible success increase adoption rates. 
3. Project Management Efficiency Framework (PMBOK)
Decision making, cost, schedule, quality, risk, and coordination, are evaluated by PMBOK effectively (PMI, 2025).
Those frameworks are supported by AI by
· Predictive Analytics: AI predict quality problems, delays, and cost overruns (PMI, 2025).
· Automated Resource Allocation: AI is used in optimizing workers, machines, and materials in real time (PMI, 2025).
· Real-Time Monitoring Dashboards: Providing managers with ongoing information on the status of the project (Alhasan & Alawadhi, 2024). 

[bookmark: _Toc226555405]Integrated Framework of the Study:
The study investigates AI adoption at the individual, organizational, and project levels by integrating TAM, DOI, and PMBOK. PMBOK evaluates efficiency results, DOI describes overall organizations adoption, and TAM concentrates on individual adoption. Together, they show how AI improves project performance and why different projects and organizations may adopt it differently (Davis et al., 1989; Rogers, 2003; PMI, 2025).
[bookmark: _Toc226555406]Conceptual Research Model:
· Independent Variable: AI adoption in engineering project management. 
· Dependent Variable: Project management efficiency in Dubai. 


Figure (1.4): Conceptual Research Model of the Study.

According to the conceptual research model, implementing AI improves planning, scheduling, risk management, resource allocation, and decision-making, all of which increase project efficiency. AI can automatically reassign activities to avoid schedule delays or optimize material use, showing a clear connection between adoption and increased productivity (Khaleel et al., 2023).


















[bookmark: _Toc226555407]Conclusion of the Chapter:
This chapter explain the use of AI in engineering project management in Dubai. The problem statement highlights the current challenges, including cost overruns, schedule delays, and communication difficulties. The objective, research questions, and hypothesis clarify the study goal.
Theoretical framework integrates TAM, DOI, PMBOK, showing using AI from people, organizations and projects point of view.
Finally, the conceptual research model links AI adoption to project management efficiency.
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[bookmark: _Toc226555410]Introduction:
This chapter include previous research on AI applications in project management. Both English and Arabic studies are examined, focusing on four dimensions: Project Management Efficiency, Engineering & Construction Projects, Risk Management and Decision-Making, and Planning, Scheduling & Resource Allocation. The summary of this chapter is to highlighting research gaps, and identifying areas for future studies.
[bookmark: _Toc226555411]English Studies:
AI in Project Management Efficiency
A study done by Hossain et al., 2024 aimed to investigate how AI technologies affect project management efficiency in Bangladesh. He used mixed methodology; quantitative analysis for numerical data; qualitative interviews with project managers and case studies. The results for this study showed that using AI tools reduced project timelines by 20%, costs by 15%, improved resource allocation efficiency by 30%, and overall project performance by 35%. He recommended that using AI systems make better project monitoring.
Another study done by Khaleel et al., 2023, the goal for the study was exploring AI applications in engineering projects in Libya. Analyzing AI technology example machine learning, Artificial Neural Network, genetic algorithms and fuzzy logic was the methodology way in this study. The finding of this study proved that AI improve multiple dimensions in project efficiency resulting in the recommendation of using AI tools in engineering projects to optimize the outputs.
A similar idea was presented by Elfirjani & Abughalia, 2025, aiming to experiment AI tools in improving engineering project management performance. By using quantitative surveys of project managers and engineers as the methodology part of this study. Results showed that Machine Learning used by 60% of PMs, Predictive Analytics 55%; AI helped reduce cost overruns (45%) and schedule delays (50%), saving 55% on project overheads. Implement AI tools to enhance project management effectiveness was the recommendation for this study.
 However, not all studies reported fully positive results. A different point of view was presented Hashimzai & Mohammadi, 2024, whose study purpose was to review AI integration in project management: trends, applications, and barriers. Using systematic literature review following PRISMA guidelines, the results showed many obstacles and challenges facing using AI tools like resistance to change, skills shortage, data quality issues. AI mainly applied in planning, risk assessment, scheduling, and resource allocation. So, at the end of the study the researcher suggested overcoming adoption barriers through training, change management, and better data quality. 
Summary of this section: Despite some challenges related to AI implementation, the results and recommendations for all those studies showed that using AI tools increase the efficiency in engineering projects.
AI in Engineering & Construction Projects
A study by Gudibandi (2025) examined the use of AI in construction project management. The study used a qualitative analysis of project data to understand how AI is applied in real projects. The results showed that if AI tools were used in early stage it will help in improving planning and monitoring, optimizing resource usage, reduce costs, and detect risks. Based on these findings, the study suggested using AI tools early, giving better training for staff, and improving digital infrastructure.
Another study by Adebayo et al. (2025) focused on the development of AI in construction project management and explored future trends. The study used a structured literature review of academic databases for the methodological way. The outcomes for this study showed that AI applications were used practically rather than being experimental, especially in areas such as planning, monitoring, and control. Based on this, the study suggested that future research should focus more on the practical usage and adoption of AI in real projects.
Summary of this section: These studies proved that AI plays an important role in improving construction project management. It helps in better planning, and monitoring for engineering projects, while also reducing costs and detecting risks early. In addition, the results of the last study highlighted that AI is no longer experimental, but is now being used in practical ways in real projects. 
AI in Risk Management and Decision-Making
A study by Su and Ayob (2025) aimed to examine the influence of AI on project success. Their methodology was based on using a systematic review of 61 academic studies to better understand the role of AI in project management. The findings showed that AI improves many dimensions in the project example accurate forecasting, speeds up decision-making, and supports project risk management. Based on this, the study suggested the need for more testing of AI-based project management models.
Another study by Algallaf and Alfelfel (2025) explored the role of AI in sustainable project management. The study methodology based on analysis of narrative and thematic literature review. The results showed that AI enhances overall project management practices. Based on these findings, the researchers suggested integrating sustainability standards into AI-based project systems.
Similarly, Chen et al. (2025) study goal was to evaluate the use of AI in decision-making in big engineering projects. The study relied on case studies and interviews with project managers. The findings indicated that AI plays an important role in risk assessment, and decision-making. Therefore, the study suggested implementing AI decision-support systems, especially in critical stages of projects.
A study by Zivari Afzal and Karimimoshaver (2025) examined how AI can help construction projects manage risks and make better decisions. They depended on reviewing previous research and consulted experts to design an AI-based framework for predicting and handling risks in real time. The study showed that using AI improves decision-making, reduces delays, and helps control unexpected costs. They recommended that construction companies adopt AI tools, ensure their teams are trained to use them, and invest in systems that provide real-time data for smarter risk management.
Summary of this section: The studies show that AI has a big impact on risk management and decision-making in engineering projects. It helps make forecasts more accurate, supports faster and smarter decisions, and makes it easier to identify and manage risks. AI also contributes to better cost control and more effective decision-making. 
AI in Planning, Scheduling & Resources 
A study by Dayalan (2025), aimed to explore how AI can help schedule complex projects. The researchers used a simulation model with AI scheduling algorithms to do this. The results showed that AI reduced project delays by 18% and improved task prioritization. The results of the study suggested applying AI scheduling tools in complex projects.
Another study by Sun and Zhou (2026) investigated the impact of AI on resource allocation efficiency. The methodology of the study was done by using a comparative study of historical project data. The findings indicated that resource utilization improved by 30% when AI allocation algorithms were used. The researchers recommended to use AI applications in planning systems.
While, Tran, and Nguyen (2024) study aim is to focus on monitoring projects using AI. The study used a mixed-methods technique, including quantitative project KPIs and qualitative interviews with project managers. The study results showed that real-time monitoring helped managers make early adjustments, reducing schedule risks. The study suggested integrating AI monitoring tools in large-scale engineering projects.
Similarly, Haider and Akomodi (2025) wanted to find out how AI and predictive analytics can help improve construction project scheduling. They studied past construction projects and applied different AI models to analyse schedules and resource use. Their findings showed that AI can get over delays, identify conflicts in resources early, and make better planning decisions. Based on these results, they suggested that construction companies use AI tools together with existing scheduling software to make projects run more smoothly and efficiently.
Finally, Torres et al. (2025) studied the role of AI in integrated project planning systems. Through case studies of multi-department engineering projects, they found that AI integration improved collaboration, reduced errors, and optimized schedules. They recommended using AI-integrated planning platforms to enhance overall project performance.
Summary of this section: These studies show that AI plays an important role in improving planning, scheduling, and resource management in engineering and construction projects. AI helps reduce delays, prioritize tasks better, use resources more efficiently, and supports real-time monitoring.
[bookmark: _Toc226555412]Arabic Studies:
AI in Project Management Efficiency
A study by Jaber and Al-Ghanem (2025) looked at how AI is used in building design and construction in Jordan. The researcher’s methodology was about reviewing previous studies about AI in this field. They found that AI helps create more innovative designs, supports environmentally friendly practices, and makes site management easier and more efficient. Based on these findings, the study recommended using AI more in planning and carrying out construction projects.
Similarly, Alhasan and Alawadhi (2024) studied how AI affects construction project management by collecting responses from professionals in the field. The results of the study showed that AI helps improve communication and coordination between stakeholders, speeds up data processing, and makes it easier to predict risks. The study also suggested the need for clear digital transformation strategies and stronger regulations to support the use of AI in the industry.
Summary of this section: These studies show that AI can really improve how construction projects are managed. It helps with better design, better coordination between teams, and more accurate risk prediction. This makes planning and execution more effective, while also supporting sustainability. The studies also highlight that using AI properly needs good training and clear digital strategies to get the best results
AI in Engineering & Construction Projects
First, Mohammed, Abdel Fattah, and Kamel (2025) studied how AI can help in planning and managing schedules. They combined a literature review with an analytical approach and used 4D BIM technology as their methodological way. The study found that AI makes tasks run more smoothly, reduces conflicts between activities, allows real-time monitoring, and lowers human mistakes. Based on these results, the researchers recommended using cloud-based AI tools that work together with scheduling systems.
Followed by a study done by Al Zawaida (2024) that looked at different AI techniques to improve construction project performance. The study used a combination of surveys and data analysis. The results showed that AI helps control costs, improves scheduling accuracy, and optimizes resource allocation. The researcher recommended investing in AI training and integrating AI technology into project management practices.
While, Al Arsan and Al Hiyari (2021) examined how AI is used in Jordanian engineering projects. They used descriptive-analytical questionnaires to collect data. The study found that AI helps improve decision-making, forecasting, and managing resources. Based on these results, the researchers suggested introducing awareness and training programs to make AI adoption easier for project teams.
Finally, Mousa (2025) focused on using AI and machine learning to predict project performance in Libyan road maintenance projects. The study found that AI-based prediction models are more accurate than traditional methods. Based on these results, the researcher recommended integrating predictive analytics into project planning to improve efficiency and reduce potential risks.
Summary of this section: These studies show that AI plays an important role in making engineering and construction projects more efficient. AI helps improve planning, scheduling, and resource management, while also supporting better decision-making and more accurate predictions. The research highlights that to fully benefit from AI, project teams need proper training, effective technology integration, and collaborative platforms that allow smooth communication and coordination.
AI in Risk Management and Decision-Making
Al-Faisal and Al-Azab (2024) explored how artificial intelligence can help in risk management and negotiation. The study used a qualitative method, analyzing case studies from business environments to know how AI tools can enhance risk assessment processes. The results showed that AI can help managers know the upcoming risks better and support better decision making. Based on these results, the researchers recommended using AI-tools to improve risk management practices and strengthen negotiation strategies within organizations.
In addition, Al-Taei et al. (2026) focused on the impact of AI on decision-making. Using both methodological ways involving surveys and data analysis from several organizations, the study found that AI improves the speed and accuracy of decision-making processes. The recommendation for this study is integrating AI in decision making to enhance organizational efficiency and ensure more reliable and data-informed management decisions.
Summary of this section: These studies show that AI is essential for managing risks and making decisions in engineering projects. It helps use resources more efficiently, reduces delays, improves task prioritization, and strengthens project control, especially in large and complex projects. Based on these findings, the studies suggest using AI tools to support project planning and smarter decision-making.
AI in Planning, Scheduling & Resources
The study by Othman (2026) looked at how AI can help improve the management of engineering projects. The main goal was to see if AI could make project planning more accurate, use resources more efficiently, and help teams manage risks better. To do this, the researcher studied real engineering projects that used AI tools and compared how things worked with and without AI. The results showed that AI helped make project schedules better, reduced mistakes, improved decision-making, and made projects run more easily. Othman (2026) recommended that companies invest in digital infrastructure, train engineers to use AI properly, create clear policies for using AI, make sure project data is accurate, and have rules to ensure AI is used safely in project management.
While, Khalid et al. (2024) aimed to examine how AI‑driven risk management can improve sustainable decision-making, focusing on the impact of perceived environmental responsibility. To do this, they surveyed 428 senior managers in the construction sector and analyzed the responses using structural equation model. The results showed that AI tools significantly help managers make better and more sustainable decisions, and that considering environmental responsibility further strengthens this effect. Based on these findings, the authors recommended that organizations adopt AI-enabled risk management systems and include environmental responsibility considerations to support more informed and effective decision-making.
Similarly, Orfahli (2025) explored how artificial intelligence can be combined with BIM to improve scheduling and resource allocation in construction projects using a real case study. The study showed that using AI helps create more accurate schedules, improves how labor is assigned, and reduces the chances of delays and cost overruns.
Summary of this section: These studies show that AI has a strong positive impact on planning, scheduling, and resource management in engineering projects. It helps with better risk assessment, allows proactive allocation of resources, reduces cost and time overruns, and improves adherence to deadlines. 
[bookmark: _Toc226555413]Research Gaps:
· Few studies testing AI impact over time. 
· There haven’t been much good studies done in Arabic regions.
· Lack of integrated AI adoption frameworks. 
· Need for studies linking AI performance to sustainability and environmental outcomes.

 
[bookmark: _Toc226555414]Benefits derived from the previous studies include:

· AI helps improve project performance by enabling predictive and data-driven project management methods.
· AI tools improve risk management by noticing potential risks early and make better decision-making.
· AI technologies improve resource allocation and reduce project delays by having a better scheduling process.
· AI improve decision-making by analysing large amounts of project data and providing real-time insights.
· AI using supports digital transformation strategies and improves organizational readiness for advanced technologies.
[bookmark: _Toc226555415]What makes this thesis distinctive:
This study is different from many previous studies because it focuses specifically on engineering projects in Dubai, UAE.
While many studies examine AI adoption in project management in general, fewer studies focus on the Middle East region or on Dubai's engineering sector.
This research also combines technology adoption theories with professional project management frameworks. It links AI adoption with the efficiency dimensions identified in the PMBOK.
Therefore, the study provides valuable insights into how AI technologies can improve project management efficiency in a rapidly developing and highly digitalized environment such as Dubai.


[bookmark: _Toc226555416]Conclusion of this chapter:
This chapter showed multiple studies on the application of Artificial Intelligence in project management and engineering projects. The studies showed that AI technologies proved to make an enhancement to project efficiency, better risk management, improved scheduling and resource planning, and stronger decision‑making processes.
Both English and Arabic studies confirmed the positive effect of AI in different ways. However, this studies also revealed gaps, especially regarding Dubai’s engineering sector, highlighting the need for a focused examination that links AI adoption to established project management efficiency measures.
Overall, this review provides a theoretical foundation for the current study and supports its relevance and contribution.
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