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بسم الله الرحمن الرحيم
إلى من غرسا في قلبي معنى الإيمان والإصرار،
إلى والديَّ الحبيبين،
يا من بذلتما العمر لتكون خطواتنا ثابتة ونظراتي عالية
هذا الإنجاز هو ثمرة دعائكما وتعبكما وصبركما ............

إلى إخوتي وأختي ،
أنتم الرفقة والسند، وكل مرحلة في حياتي كانت أدفأ بوجودكم ........

وإلى شريكة دربي، زوجتي الغالية،
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وإلى أطفالي الأحباء،
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أهدي هذا الإنجاز، فهو منكم وإليكم
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لكل من علمني حرفا .....
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[bookmark: _Toc192248648]ملخص البحث (بالعربية)
يهدف هذا البحث إلى دراسة دور الذكاء الاصطناعي في إدارة المشاريع في المملكة العربية السعودية، مع التركيز على الفوائد والتحديات المرتبطة بتطبيق هذه التقنية وتأثيرها على تحسين كفاءة المشاريع. يسلط البحث الضوء على التحول الرقمي السريع الذي تشهده المملكة في ظل رؤية 2030، والذي يشجع على تبني التكنولوجيا الحديثة لتعزيز الأداء في القطاعات المختلفة، بما في ذلك إدارة المشاريع.
يعتمد الذكاء الاصطناعي على تحليل البيانات الضخمة، والتنبؤ بالمخاطر، وتحسين توزيع الموارد، مما يساعد في تقليل التكاليف وزيادة الإنتاجية. كما يسهم في أتمتة العديد من العمليات الإدارية مثل جدولة المهام ومراقبة تقدم العمل، مما يقلل من التدخل البشري في المهام الروتينية، ويوفر وقت المديرين للتركيز على الاستراتيجيات طويلة المدى.
ومع ذلك، يواجه تطبيق الذكاء الاصطناعي تحديات عديدة، من بينها نقص المهارات التقنية لدى العاملين، والحاجة إلى تعزيز الأمان والخصوصية، بالإضافة إلى القضايا التشريعية التي قد تؤثر على اعتماد هذه التقنيات. من خلال تحليل التجارب العالمية الناجحة.








[bookmark: _Toc192248649]Abstract 
The construction sector in Saudi Arabia plays a vital role in supporting the country's rapid economic development and urban expansion, especially in light of the ambitious goals set by Vision 2030. With major infrastructure and urban development projects underway, the Kingdom is undergoing one of the most significant construction booms in the region. However, despite the scale and ambition of these developments, usually construction projects frequently encounter a range of challenges that impact cost, Time schedule, and quality.
One of the most frequently reported problems is time overruns. A study by Alshihri, Al‑Gahtani, and Almohsen (2022) found that public building projects in Saudi Arabia often experience substantial delays, caused by factors such as ineffective planning, contract awards to the lowest bidder, and changes during construction, Cost overruns are similarly widespread, frequently linked to change orders, insufficient financial planning, and delays in payments by owners.
This research intends to study the role of artificial intelligence (AI) in project management in the Kingdom of Saudi Arabia, focusing on the benefits, challenges, and impacts of AI on project efficiency. The study highlights the rapid digital transformation driven by Vision 2030, which encourages the adoption of modern technologies to enhance performance across various sectors, including project management.
This study aims to analyze the role of artificial intelligence (AI) in improving project management within construction companies in the Kingdom of Saudi Arabia. 
It also seeks to identify the key benefits of using AI in this context, along with any potential obstacles. Furthermore, the study aims to compare the current state of AI adoption in project management in Saudi construction companies with successful global experiences. In addition, it proposes practical solutions and strategic recommendations to enhance the adoption of AI in the Saudi construction sector.
The study will adopt a descriptive analytical approach to examine the current reality of AI usage in project management and its impact on improving efficiency, reducing risks, and supporting data-driven decision-making. An exploratory approach will also be employed to review international experiences and assess the readiness of Saudi construction companies to adopt these technologies.
In this Study we will anticipate on the descriptive analytical approach, where the reality of using artificial intelligence in project management is described and its impact on improving efficiency, reducing risks, and making analyzed decisions. The exploratory approach will also be used to review global experiences and evaluate the readiness of Saudi institutions to adopt these technologies.




























[bookmark: _Toc192248650]Introduction

The Construction market is experiencing significant growth, driven by the Saudi Vision 2030 to achieve the vision Goals, and based on that, the Projects Management became a significant Methodology in Saudi Arabia, the project management approach requires the integration of additional tools to enhance its effectiveness and achieve substantial improvements. 
This research seeks to systematically examine and categorize the major issues facing construction projects in Saudi Arabia, identify their root causes, and propose strategies to mitigate them. By doing so, the study aims to support improved project performance, greater sustainability, and alignment with national strategic goals.
Also emerges from the confluence of the Kingdom of Saudi Arabia's under Vision 2030, and the transformative potential of artificial intelligence (AI) in modernizing critical sectors. As the Kingdom strategically prioritizes innovation and technological advancement, project management stands as a cornerstone for realizing its wide-ranging goals across both governmental and private entities.
 In an era defined by rapid digital transformation, AI has surfaced as a pivotal instrument for enhancing project management efficacy. Its capacity to analyze vast datasets, predict potential risks, optimize resource allocation, and facilitate informed decision-making offers a pathway to reduced costs, enhanced productivity, and ultimately, the successful and timely delivery of high-quality projects.
As Recent studies indicate that artificial intelligence can contribute significantly
to enhancing planning and decision-making in project management
(Russell&Norvig,2020).
Other research has shown that the use of predictive analytics and machine
learning techniques helps improve the accuracy of estimates related to
project schedules and costs (Kerzner, 2021)

Against this backdrop, this study is dedicated to a comprehensive exploration of the role of AI within project management in Saudi Arabia.
Some recent reports, such as the World Economic Forum (2023) report, have indicated that artificial intelligence can increase project management efficiency by up to 20-30% by improving task scheduling and reducing operational risks. Other studies have also confirmed that organizations that rely on artificial intelligence achieve higher success rates in implementing projects compared to organizations that still rely on traditional methods (PMI, 2022).
 Thus, this study It aims to discover the benefits and challenges associated with the integration of this advanced technology, and to evaluate its tangible impact, on elevating project performance and overall efficiency. Furthermore, the research will assess the acceptance of the Saudi business environment to adopting AI solutions, drawing valuable insights from leading global practices in the field. By doing so, this study seeks to formulate related recommendations, that can strategically support and accelerate the effective adoption of artificial intelligence, in project management throughout the Kingdom, paving the way for enhanced project success in the future.




[bookmark: _Toc192248651]Research problem:
[bookmark: _Toc192248652]Project management plays a critical role in ensuring successful project execution, which refers to delivering a high-quality project within the allocated budget and scheduled timeframe, as defined by PMI standards.
While the project management triangle—quality, cost, and time—defines the core metrics of success, modern challenges require more advanced support mechanisms. 
AI should not be viewed as a new component of this triangle, but rather as a technological facilitator that improves planning, execution, and decision-making, thereby enhancing the likelihood of achieving project goals.
The core research problem is the limited adoption of artificial intelligence (AI) in project management within the Kingdom of Saudi Arabia, despite the nation's strong push towards digital transformation under Vision 2030 and the proven benefits of AI in enhancing project efficiency, reducing risks, and improving decision-making globally. (Vision 2030, SDAIA and AI Strategy)
This underutilization is attributed to a range of technical, organizational, and human challenges, including a lack of awareness, a shortage of qualified personnel, security and privacy concerns, and evolving regulations. (Davahli ,2020)
Consequently, many Saudi institutions continue to rely on traditional project management methods, potentially leading to inefficiencies, increased costs, and missed opportunities for leveraging AI's capabilities. (Alshamrani (2023) – Resistance in PM Practices)
This research aims to investigate the identified challenges and opportunities related to AI adoption in project management, evaluate the readiness of the Saudi Arabian environment for such integration, and propose practical solutions and strategies—drawing from global best practices to support the successful and effective implementation of AI in this field.

[bookmark: _Toc192248656]Study Objectives
To investigate the moderate role of artificial intelligence technologies in
enhancing construction project management in Saudi Arabia, with a focus
on challenges, best practices, and supporting policies. The objectives are as follows:
1. To analyze the impact of artificial intelligence on the efficiency of project management in the Kingdom of Saudi Arabia.
2. To identify the technical, organizational, and human-related challenges that hinder the implementation of artificial intelligence in project management.
3. To explore the role of artificial intelligence in enhancing planning, decision-making, and project monitoring processes.
4. To examine the most effective global practices in applying artificial intelligence to project management.
5. To propose appropriate policies and strategies to support the adoption of artificial intelligence in project management within the Saudi context.

Study Questions
[bookmark: _Toc192248653][bookmark: _Toc192248657]Q1. What is the role of applying artificial intelligence technologies on
enhancing the efficiency of construction project management in Saudi
Arabia?
Q2. What are the primary technical, organizational, and human-related
challenges facing of applying artificial intelligence technologies in
construction project management in Saudi Arabia?
Q3. What are the most effective global practices in applying artificial
intelligence technologies in construction project management?
Q4. Which policies, regulations, and strategic initiatives can support the
adoption of artificial intelligence in managing construction projects in Saudi
Arabia 
Study Hypotheses
This study is based on a set of hypotheses that seek to test the relationship between the use of artificial intelligence and improving project management in the Kingdom of Saudi Arabia. The main hypotheses include the following:

Hypothesis One (H1): There is a positive impact of using artificial intelligence technologies on the efficiency of project management in the Kingdom of Saudi Arabia.
Hypothesis One (H1.1): AI adoption in project management has a significant positive effect on decision-making efficiency through improved data analysis and risk prediction.
• Hypothesis One (H1.2): AI adoption in project management significantly contributes to reducing operating costs.
• Hypothesis One (H1.3): AI adoption enhances productivity in project executionin in the Kingdom of Saudi Arabia.
Hypothesis Two (H2): Organizational readiness moderates the relationship between AI adoption and project performance — the relationship is weaker when readiness challenges exist.
• Hypothesis Two (H2.1): Technical infrastructure challenges reduce the positive impact of AI adoption on project performance.
• Hypothesis Two (H2.2): Organizational structure and support challenges reduce the effectiveness of AI adoption in project management.
• Hypothesis Two (H2.3): Construction companies in Saudi Arabia face
human skills–related challenges that hinder the effective application of
artificial intelligence technologies in project management
Significance of the Study
The importance of this study lies in two main dimensions: scientific importance and practical importance, as it contributes to enriching academic knowledge about the role of artificial intelligence in project management, and provides practical solutions that can help organizations in the Kingdom of Saudi Arabia adopt these technologies effectively.
[bookmark: _Toc192248654]1. Scientific importance
This study contributes to enriching the scientific literature on artificial intelligence and its applications in project management, especially in the Saudi context, which is an area that has not been sufficiently researched yet. The study provides a theoretical and in-depth analysis of the role of artificial intelligence in improving the efficiency of project management, which helps researchers and those interested in this field understand how to employ these technologies to achieve maximum benefit. The study also enhances knowledge about the challenges and obstacles that organizations may face when adopting artificial intelligence, while providing suggestions based on evidence and previous experiences.
Accordingly, this study will contribute to bridging the research gap by exploring the readiness of Saudi organizations to implement these technologies and identifying possible best practices.
[bookmark: _Toc192248655]2. Practical significance
In practical terms, this study can help companies and government and private institutions in the Kingdom of Saudi Arabia understand the actual benefits of applying artificial intelligence in project management, which contributes to improving productivity, reducing costs, and increasing the quality of implementation. The research also aims to provide practical recommendations to decision-makers and policy makers on how to enhance the adoption of artificial intelligence in this field, in line with the Kingdom’s Vision 2030, which seeks to enhance digital transformation.
Therefore, this study provides a practical framework to help Saudi organizations benefit from these developments and overcome the challenges associated with them.

[bookmark: _Toc192248658]Study Definitions
To ensure clarity and a shared understanding of the core subjects explored in this study, it is crucial to establish precise definitions for key concepts related to the application of artificial intelligence in project management. The following section outlines the fundamental definitions that will be consistently employed throughout this research:
Artificial Intelligence (AI):
Artificial intelligence is defined as the ability of computer systems to simulate human intelligence to perform tasks such as learning, thinking, and making decisions based on data (Russell & Norvig, 2020). In this study, artificial intelligence refers to the use of intelligent algorithms and technologies in analyzing data, predicting risks, and improving project management.
Project Management:
It is the process of planning, organizing, implementing, and monitoring projects to ensure that specified objectives are achieved within the required time frame, budget, and quality (Kerzner, 2021). Project management includes several areas such as resource management, risk management, and communication between working teams.
AI Applications in Project Management:
This term refers to the use of intelligent tools such as Machine Learning, Predictive Analytics, and Robotic Process Automation (RPA) to improve project management processes.
Project Management Efficiency:
Project management efficiency is defined as the ability to achieve project objectives using the least possible number of resources while ensuring quality and adherence to schedule (PMI, 2022).


Risk Prediction:
It is the use of historical data and intelligent algorithms to analyze potential risks that may face the project before they occur, which helps in making proactive decisions to reduce them (Choi et al., 2023).
Digital Transformation:
It refers to the integration of digital technologies, including artificial intelligence, into corporate processes to improve performance and provide more efficient services (Westerman et al., 2019).
Saudi Vision 2030:

Saudi Vision 2030 is a comprehensive strategic framework launched to reduce the Kingdom of Saudi Arabia’s dependence on oil, diversify its economy, and develop public service sectors such as health, education, infrastructure, recreation, and tourism. It was officially announced on April 25, 2016, under the leadership of His Royal Highness Prince Mohammed bin Salman bin Abdulaziz Al Saud, Crown Prince and Chairman of the Council of Economic and Development Affairs.
The vision was developed with contributions from multiple governmental entities, supported by local and international consulting firms, as well as private sector and civil society input, to align national ambitions with global trends and challenges.

Digital transformation plays a critical and enabling role in achieving the goals of Vision 2030. It is regarded as a cornerstone in improving government efficiency, enhancing citizen services, stimulating innovation, and fostering economic competitiveness.
The Vision states:
"We will work to improve the efficiency and effectiveness of government by embracing digital transformation, developing digital infrastructure, expanding e-government services, and encouraging innovation in modern technologies to enhance quality of life and attract investment."
To implement this vision, the Saudi government established the Digital Government Authority (DGA) and launched national initiatives such as the National Digital Transformation Strategy and the National Transformation Program (NTP). These efforts aim to:
Digitize public services
Improve data governance and cybersecurity
Encourage tech-driven entrepreneurship
Promote smart city development
Enhance digital education and healthcare solutions (https://www.vision2030.gov.sa) 












[bookmark: _Toc192248659]Study Methodology
This study will use Quantitative and Qualitative methods to analyze the role of artificial intelligence in project management in the Kingdom of Saudi Arabia, by collecting and analyzing data to reach reliable results that support the research objectives, and also by making interviews with the selected projects managers. 
This methodology aims to provide an accurate and comprehensive study on the impact of artificial intelligence on project management in the Kingdom of Saudi Arabia, to ensure scientific results that can contribute to improving project management using the latest digital technologies.

The research methodology is as follows:

[bookmark: _Toc192248660]1. Research Approach
The study relies on the descriptive analytical approach, where the reality of using artificial intelligence in project management is described and its impact on improving efficiency, reducing risks, and making decisions is analyzed. The exploratory approach will also be used to review global experiences and evaluate the readiness of Saudi institutions to adopt these technologies.


[bookmark: _Toc192248661]2. Data Sources
The data sources in this study are divided into two main sections:
Secondary Data: These include previous studies, reports issued by research institutions such as the Project Management Institute (PMI), and the World Economic Forum, in addition to academic literature related to artificial intelligence and project management.
Primary Data: Data will be collected directly through questionnaires and interviews with project managers, AI experts, and officials in Saudi institutions concerned with project management.

[bookmark: _Toc192248662]3. Research methodology and Data Collection Methods
This study adopts a descriptive-analytical approach to analyze the role of artificial intelligence in project management within the Kingdom of Saudi Arabia. This approach is suitable for examining the relationship between AI adoption, organizational readiness, and project performance.

A- Data collection methods: 
Data were collected using an electronic questionnaire distributed to professional project managers working in the construction sector across the Kingdom of Saudi Arabia. The questionnaire aimed to assess the impact of artificial intelligence applications on project management processes, including initiation, execution, monitoring, control, and closing phases.

B- Questionnaire Validity Test: 
The questionnaire items were developed after reviewing relevant literature and prior research studies. The initial draft was evaluated by a panel of experts consisting of project managers, contractors, and administrative professionals to ensure alignment with the study hypotheses and clarity of wording. Based on their feedback, necessary modifications were made to produce the final version of the questionnaire in a clear and simple format.

C- Content Validity Test: 
         The internal consistency of the questionnaire was assessed using      Cronbach’s Alpha coefficient. A Cronbach’s Alpha value of 0.60 or higher is considered statistically acceptable, indicating that the instrument demonstrates adequate reliability and consistency among respondents’ answers.

D- Interviews: Interview with 5-10 Professional projects managers to explore how and why AI affects project management.

[bookmark: _Toc192248663]
4. Population and Sample
Study population: Includes Construction companies and projects operating between 2020 and 2025 in the Kingdom of Saudi Arabia that adopt or seek to adopt AI technologies in their project management.
Study sample: The study sample consists of project managers, engineers, and technology experts working in the construction sector in Saudi Arabia. These participants were selected to represent organizations involved in infrastructure, industrial, and technology projects. 
Sample size determined using Steven Thompson equation:

[image: ]
[bookmark: _Toc192248665]

As:
n: the sample size 
N: the expected study population size, which is 38 companies. 
Z: the standard score corresponding to the significance level, which is 1.96. 
D: the error rate, which is 0.05. 
P: the percentage of the property's availability and neutrality, which is 0.5. 
Based on the above, and after applying the Stephen Thompson equation, we obtain a sample size of 34.
The sample size of 34 respondents is considered adequate for statistical analysis and provides a representative view of AI adoption practices among construction companies in Saudi Arabia.



5. Research boundaries 
Study Location: This study will target the construction projects and the specialists in the construction field in the kingdom of Saudi Arabia.
Time Limits: This study will focus on the projects during 2020 into 2025 

          6. Study Limitations
This study acknowledges some limitations that may affect the generalization of its results, including:

Time Limitation’s : The impact of artificial intelligence on project management may change with future technological developments.
Sample size: The number of participants may be limited due to the difficulty of accessing some institutions.
Location Limitations: The study focuses on the Kingdom of Saudi Arabia, which may limit the generalization of the results to other countries.
Human Limitations: this study is limited to the specialists in projects Management, construction and AI experts. 
[bookmark: _Toc143837422][bookmark: _Toc192248667] THEORETICAL FRAMEWORK 
1. Introduction
Artificial Intelligence (AI) has emerged as a transformative technology shaping modern project management practices across various industries. Globally, organizations increasingly rely on AI tools for improved forecasting, planning, decision-making, and real-time monitoring (Margherita, 2022). In the Kingdom of Saudi Arabia (KSA), AI adoption has accelerated as part of Vision 2030, which emphasizes digital transformation, operational excellence, and optimized project delivery (SDAIA, 2020).
Mega-projects such as NEOM, The Red Sea Project, Qiddiya, and Diriyah Gate have already integrated AI-enabled systems to enhance planning, resource management, and risk mitigation (AlFarraj et al., 2021). As Saudi organizations continue digitalizing their operations, understanding the theoretical foundations supporting AI’s role in improving project management becomes essential.
This theoretical framework presents the underlying theories, core concepts, and relevant models that explain how AI contributes to project performance, with specific emphasis on the Saudi context.
2. Key Concepts and Definitions
2.1 Artificial Intelligence (AI)
AI refers to computer systems designed to perform tasks requiring human intelligence, such as learning, reasoning, and problem-solving (Russell & Norvig, 2021). In project management, AI enhances automation, prediction, and decision quality.
2.2 Machine Learning (ML)
ML is a subfield of AI that enables systems to learn patterns from data and improve over time (Bishop, 2006). ML models support project forecasting, risk prediction, and schedule optimization.
2.3 Predictive Analytics
Predictive analytics involves using statistical techniques and machine learning algorithms to predict future outcomes (Shmueli & Koppius, 2011), often used to anticipate cost overruns or schedule delays.
2.4 Project Management
The Project Management Institute defines project management as applying knowledge, skills, tools, and techniques to meet project requirements (PMI, 2021).
2.5 Project Performance
Project performance is measured by meeting goals related to time, cost, quality, stakeholder satisfaction, and risk mitigation (Kerzner, 2017).
3. Theoretical Foundations
3.1 Technology Acceptance Model (TAM)
TAM explains how users accept and adopt new technologies (Davis, 1989). The model’s core variables are:
· Perceived Usefulness (PU)
· Perceived Ease of Use (PEOU)
In the Saudi context, project managers’ acceptance of AI-driven tools significantly influences the success of AI adoption (Alharbi, 2022).
3.2 Diffusion of Innovation Theory (DOI)
Rogers’ (2003) theory explains how innovations spread across organizations. AI adoption depends on:
Relative advantage
Compatibility
Complexity
Trialability
Observability
Saudi Vision 2030 promotes a nationwide digital innovation culture, accelerating diffusion (SDAIA, 2020).
3.3 Systems Theory
Systems Theory views organizations as interconnected components (Von Bertalanffy, 1968). AI enhances system efficiency by improving information flow, communication, and coordination in complex project environments, especially in large-scale Saudi projects.

3.4 Decision-Making Theory
This theory argues that decision quality improves with timely and accurate information (Simon, 1977). AI contributes to rational decision-making through:
Real-time data analysis
Scenario simulation
Bias reduction
This is critical for high-risk, multi-stakeholder projects in KSA.

3.5 Resource-Based View (RBV)
RBV asserts that organizations gain competitive advantage through valuable, rare, inimitable, and non-substitutable resources (Barney, 1991).
AI capabilities—such as predictive models and data analytics—can serve as strategic resources that strengthen project performance.
4. Artificial Intelligence in Project Management
AI enhances multiple dimensions of project management:
4.1 Scheduling and Time Management
AI tools improve scheduling accuracy and dynamically adjust project timelines (Zhang et al., 2020).
4.2 Cost Estimation and Control
AI supports better financial monitoring by identifying anomalies and forecasting cost trends (Jung & Woo, 2022).
4.3 Risk Management
ML algorithms predict risk probabilities and impacts more accurately than traditional qualitative matrices (Niggemann et al., 2019).
4.4 Automation of Administrative Tasks
AI chatbots and RPA reduce administrative workload and streamline communication (Gartner, 2022).
4.5 Decision Support Systems (DSS)
AI-enhanced dashboards improve decision-making quality and project oversight (Margherita, 2022).
5. AI in the Saudi Arabian Context
Saudi Arabia has invested heavily in AI through:
The National Strategy for Data & AI (SDAIA, 2020)
Deployment of AI in mega-projects (AlFarraj et al., 2021)
Digital transformation initiatives across ministries (Ministry of Communications & IT, 2021)
Despite rapid progress, challenges remain, including skill gaps, resistance to technology adoption, and the need for specialized training (Alharbi, 2022).
6. Relationship Between Variables
Independent Variable:
Use of Artificial Intelligence in Project Management
(including automation, ML tools, predictive analytics, decision support systems)
Dependent Variable:
Project Management Performance
(time, cost, quality, risk, stakeholder satisfaction)
Expected Relationship:
Increased use of AI tools is expected to significantly improve project performance by enhancing forecasting accuracy, optimizing resources, improving decision-making, and reducing project uncertainties.
This relationship is strongly supported by TAM, RBV, and Decision-Making Theory.
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· Objectives:
1. To investigate how AI will impact cost, risk, and schedule management (according to PMBOK).
2. To identify which specific elements within those knowledge areas are most influenced by AI.
· Sample / Community: 
Master’s students in Project Management (graduates) from a Master of Project Management program; they responded via an online questionnaire. 
· Key Results:
. They found that the schedule baseline is believed to be the project schedule element most affected by AI.
. In cost management, resource cost estimation is considered to be most influenced by AI; and in risk management, AI’s biggest impact is on probability and impact assessment.
Research Gap:
· Focused mainly on PMBOK knowledge areas in Icelandic context; lacks empirical testing in Saudi Arabia or other Middle Eastern countries.
· Mostly qualitative perceptions; quantitative measures of AI impact on actual project performance are missing.
· Limited discussion on organizational readiness, cultural, or policy factors that affect AI adoption.





2- Yusra Abdulaziz Kazem, Al‑Faisal, & Fayez Jarad (2025). 
Evaluating the Impact of Saudi Institutions’ Readiness to Adopt AI-Based Project Management Methodologies: A Study in Riyadh. International Journal of Financial, Administrative, and Economic Sciences.
· Objectives:
1. To assess the technical, organizational, and cultural readiness of Saudi institutions to adopt AI in project management.
2. To compare readiness between public (government) and private sector organizations.
· Sample / Community:
 114 respondents from Saudi institutions (52.6% governmental, 47.4% private).
· Key Results:
· Technical readiness average was 3.80 (on their scale), which they interpreted as “moderate to good.”
· Cultural readiness was the strongest predictor of AI adoption (beta = 0.34, p < 0.001), followed by technical readiness (beta = 0.28) and organizational readiness (beta = 0.21). The model explained 52% of variance in adoption
Research Gap:
· Focused on readiness/attitudes, not actual project outcomes or performance metrics (cost, time, quality, risk).
· Sample limited to Riyadh; may not represent other regions in Saudi Arabia or different industry sectors.
· Does not examine specific AI tools or techniques and their practical effectiveness in projects.

3- Khaled Abdullah Al‑Shehri, Khulood Al‑Basweid & Mohammed Al‑Gharawi (2023).
بالمملكة العربية السعودية  واقع الذكاء الاصطناعي على إدارة المشاريع في القطاع الحكومي 
   (“Reality of Artificial Intelligence on Project Management in the Governmental Sector in Saudi Arabia”). Journal of Arts, Literature, Humanities and Social Sciences.
· Objectives:
1. To understand the perception of AI among project‐management professionals in Saudi government sectors.
2. To identify administrative and technical barriers to AI usage in government project management.
· Sample / Community: 
281 project-management professionals in Saudi government sector.
· Key Results:
. High awareness: the mean perception score of AI’s importance to PM phases was 4.09 out of whatever scale they used. jalhss.com
. Barriers: major issues identified were the high cost of AI, lack of coordination between government departments, and low incentives for project managers to adopt AI
Research Gap:
Focused on perceptions and barriers; no measurement of actual performance improvement from AI usage.
Limited to government sector; private or construction sectors are not included.
Lacks longitudinal analysis of AI adoption effects over multiple projects.





4- Ismail Ujaimi, Rabab Alsaigh, Majid Alfelfel & Raed Algallaf (2024). 
Adoption of Artificial Intelligence in the Construction Industry in Saudi Arabia: Challenges and Proposed Solutions. International Journal of Social Science, Humanity & Management Research, 3(11), 1525–1536.
· Objectives:
1. To examine the main challenges of integrating AI into the Saudi construction industry.
2. To propose actionable solutions to overcome these adoption challenges.
· Sample / Community:
 Industry stakeholders in the Saudi construction sector. (Paper is conceptual / review plus challenge analysis; uses literature + expert views.) 
· Key Results:
. Key challenges: technical barriers, high cost, and project timeline issues due to AI integration.
. Potential: AI can significantly boost productivity, improve project management practices, and align with Vision 2030’s goals of innovation in construction. 
Research Gap:
· Conceptual/review study; no primary quantitative or qualitative data linking AI use to project outcomes.
· Focused on construction only; general PM context and cross-sector applications are not examined.
· Doesn’t explore specific performance indicators (like time, cost, quality, risk).



5- Talia Crawford, Scott Duong, Richard Fueston, Ayorinde Lawani, Samuel Owoade, Abel Uzoka, Reza M. Parizi & Abbas Yazdinejad (2023).
 AI in Software Engineering: A Survey on Project Management Applications. (preprint on arXiv)
· Objectives:
1. To review how AI techniques are being used in software engineering, specifically in project management tasks.
2. To identify current challenges and future research directions for AI in PM within software engineering.
· Sample / Community: 
Survey of 11 prior publications / research papers on AI in software engineering project management.
· Key Results:
. Many AI applications in software PM focus on planning, risk prediction, and task automation.
. Key challenges: data quality, explainability of AI decisions, and integrating AI tools into existing PM workflows.

· Research Gap:
· Focused on software engineering, not broader PM context, nor Saudi Arabia specifically.
· Surveyed prior studies rather than empirical data from real projects, so lacks concrete evidence of AI impact.
· Ethical and cultural issues in AI adoption in projects are not addressed.




6- Soheila Sadeghi (2024). Predicting the Impact of Scope Changes on Project Cost and Schedule Using Machine Learning Techniques.
· Objectives:
1. To build predictive machine learning models to estimate how changes in project scope affect cost and schedule.
2. To identify which project attributes (task dependencies, magnitude of change, etc.) are the strongest predictors of cost/schedule deviation.
· Sample / Community:
 Dataset containing project tasks, WBS, task type, productivity rate, cost estimates, actual costs, duration, and scope change data.
· Key Results:
. Task dependencies, magnitude of scope change, and estimated cost are among the top predictors of cost/schedule variance. 
. Among the ML models tested (Decision Tree, Random Forest, XGBoost, etc.), (after hyperparameter tuning) produced the best predictive performance (lowest MSE, highest R²)
Research Gap:
· Dataset is not from Saudi Arabia; contextual applicability is limited.
· Focuses on scope change predictions only, not holistic PM performance measures like risk management, quality, or resource allocation.
· Doesn’t consider organizational factors affecting AI effectiveness (skills, culture, infrastructure).






7-  Mohammad Rashed Albous, Anwaar AlKandari & Abdel Latef Anouze (2025). 
From Vision to Validation: A Theory- and Data‑Driven Construction of a GCC‑Specific AI Adoption Index.
· Objectives:
1. To develop an AI adoption index tailored to GCC public-sector organizations using both theory and survey data.
2. To identify which dimensions (infrastructure, organizational readiness, policy) most strongly drive AI adoption in GCC countries.
· Sample / Community: 
Survey of 203 mid- and senior-level government employees across GCC countries. 
· Key Results:
. The developed index explained about 70% of the variance in AI implementation outcomes.
. Infrastructure & resources and clear policy mandates had stronger influence than organizational readiness in early adoption phases. 
Research Gap:
· Focused on adoption measurement, not actual impact on project performance.
· Sample includes multiple GCC countries; Saudi-specific insights are limited.
· Does not explore specific AI tools or performance indicators in project management.





8- Alhosani, Khalifa & Saadat M. Alhashmi (2024). 
Exploring the factors, affordances and constraints outlining the implementation of Artificial Intelligence in public sector organizations. Arab Journal of Administration.
· Objectives:
1. To explore the opportunities and constraints of AI adoption in public sector organizations in GCC (or similar contexts).
2. To identify factors (policy, skills, governance) that either facilitate or hinder AI-driven transformation in public services.
· Sample / Community: 
Public sector (GCC) organizations; theoretical + policy analysis. (Not a pure empirical survey – more conceptual / mixed) 
· Key Results:
. They found that policy clarity and governance models significantly shape the success of AI implementation in public institutions.
. AI is linked to economic development and job creation in GCC, but this requires investment in skills, regulation, and data infrastructure.
Research Gap:
· Conceptual / policy-focused; lacks empirical assessment of AI effect on project outcomes.
· Mostly GCC-wide; Saudi-specific project data is missing.
· Focuses on general public sector; no analysis of sector-specific PM performance metrics (time, cost, quality, risk).






Summary of Common Gaps Across Studies:
1. Limited Saudi-specific empirical studies measuring actual PM performance outcomes.
2. Lack of quantitative measures linking AI adoption to cost, time, quality, or risk improvements.
3. Underexplored cross-sector comparison (government vs. private, construction vs. IT).
4. Minimal analysis of specific AI tools or techniques and their effectiveness in real projects.
5. Organizational, cultural, and ethical factors affecting AI adoption are often ignored or only discussed superficially.
6. Few studies offer longitudinal or multi-project perspectives to track AI adoption over time.
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[bookmark: _Toc192248669]2. Artificial Intelligence: Basic Concepts
Artificial intelligence is an important branch of computer science that aims to develop systems capable of performing tasks that usually require human intelligence. This includes the ability to learn, analyze, understand, and interact with the environment. Artificial intelligence includes techniques such as machine learning, where the system can improve its performance based on the data it receives, as well as natural language processing, which allows machines to interact with humans in more natural ways. Today, artificial intelligence is considered one of the main factors in the digital transformation witnessed by many industries, including project management, as it can contribute to improving efficiency and saving time and resources. 
Russell, S. J., & Norvig, P. (2020).
[bookmark: _Toc192248670]2.1. Definition of artificial intelligence
Artificial intelligence can be defined as the acquired ability of machines to simulate human mental performance. This concept includes a wide range of applications that enable systems to understand data, make decisions, and solve problems. Artificial intelligence includes multiple techniques such as deep learning, which relies on neural networks to analyze huge amounts of information, and reinforcement learning, where algorithms are trained based on rewards and penalties. Through these definitions, it becomes clear that artificial intelligence is not limited to executing simple commands, but extends to developing complex strategies that simulate human thinking and help in practical, realistic applications.
Russell, S. J., & Norvig, P. (2020).
[bookmark: _Toc192248671]3. Applications of artificial intelligence in project management
There are many applications of artificial intelligence in the field of project management, as it contributes to improving efficiency and effectiveness across several aspects. One of the most prominent of these applications is the use of advanced algorithms to analyze big data, which helps in making decisions based on accurate information. In addition, artificial intelligence can enhance communication and collaboration between teams through smart tools that manage communication processes and track the progress of tasks. It also contributes to risk management by predicting potential problems and providing early solutions, which enhances project success and reduces excess costs.
[bookmark: _Toc192248672]3.1. Improving planning and scheduling
Artificial intelligence helps improve planning and scheduling by using predictive models that can analyze past project data and anticipate what might happen in the future. These models rely on analyzing patterns and factors related to performance, allowing supervisors to obtain optimal schedules and effectively managed resources. Technologies such as machine learning are used to identify factors that affect task delays, enabling teams to take precautionary measures to avoid these delays. By applying these technologies, scheduling accuracy can be improved and the project cycle time can be significantly reduced.
Hyndman, R. J., & Athanasopoulos, G. (2018). Forecasting: principles and practice (2nd ed.). O Texts
[bookmark: _Toc192248673]4. Potential challenges and risks
The Kingdom of Saudi Arabia faces many potential challenges and risks when using artificial intelligence in project management. The most prominent of these challenges is the lack of awareness and knowledge of artificial intelligence technologies among workers in the project sector, which may lead to misuse of these technologies or failure to utilize them optimally. In addition, there are concerns about cybersecurity and data protection, as security vulnerabilities can compromise sensitive information. We must also address the issue of over-reliance on technology, which may lead to a decline in the human skills needed to make strategic decisions. It is also important to consider the opinions of employees and team members to control change processes and manage the associated risks effectively.
[bookmark: _Toc192248674]4.1. Cost and Investment
Cost and investment are vital factors that affect the success of implementing AI in project management in Saudi Arabia. Implementing AI solutions requires a budget that includes the costs of software development, purchasing hardware, and training employees to use these technologies effectively. There are also costs associated with updating technical systems and ensuring their compliance with local and international laws. In addition, companies may need to invest time in assessing the return on investment (ROI) of technology, which requires sound cost management and strategic planning to make the most of available resources. This dynamic poses a challenge in light of the rapid changes in the market and competition from other companies.
[bookmark: _Toc192248675]5 Theoretical Perspectives on AI in Project Management

[bookmark: _Toc192248676]5.1 Systems Theory in Project Management
Organizations and projects as interconnected systems where different components work together to achieve a common goal. In project management, AI serves as an integrative tool that enhances data-driven decision-making, automates workflows, and optimizes resource allocation. AI technologies function as subsystems within a larger project management ecosystem, improving efficiency and reducing uncertainties.
Systems Theory, proposed by Ludwig von Bertalanffy (1968),
[bookmark: _Toc192248677]5.2 Technology Acceptance Model (TAM)
The Technology Acceptance Model explains how users accept and use new technologies. It posits that Perceived Usefulness (PU) and Perceived Ease of Use (PEU) determine the likelihood of technology adoption. In the context of AI in project management, professionals are more likely to integrate AI tools if they perceive them as beneficial and user-friendly.
The Technology Acceptance Model (Davis, 1989)
[bookmark: _Toc192248678]5.3 The Resource-Based View (RBV) in AI Adoption
The Resource-Based View (RBV) argues that sustainable competitive advantage arises from valuable, rare, inimitable, and non-substitutable resources. In project management, AI serves as a strategic asset that provides a competitive edge by enabling predictive analytics, automation, and risk assessment.
The Resource-Based View (RBV) of the firm, developed by Barney (1991),

[bookmark: _Toc192248679]6. AI Tools and Techniques in Project Management
Machine learning algorithms assist in project planning by analyzing historical data, predicting project delays, and optimizing task assignments (Kerzner, 2021).NLP enhances project management by automating documentation, analyzing stakeholder sentiment, and streamlining communication (Russell & Norvig, 2020).Predictive analytics use AI to identify potential project risks and provide mitigation strategies, improving project success rates (PMI, 2022).Despite its advantages, AI implementation faces several challenges:
Organizations must ensure that AI-driven decision-making complies with data security regulations, such as Saudi Data & AI Authority (SDAIA, 2023) and General Data Protection Regulation (GDPR, 2018). Employees often resist AI integration due to fear of job displacement. Change management strategies, such as Kotter's Change Model (Kotter, 1996), are essential for smooth adoption. Several empirical studies support the role of AI in project management:
1. AI Improves Project Efficiency
· A study by World Economic Forum (2023) found that AI increases project efficiency by 30% through automation and predictive analytics.
2. AI and Cost Reduction in Construction Projects
· Research by Choi et al. (2023) highlights that AI reduces project costs by identifying inefficiencies in construction planning.
3. Challenges in AI Adoption in Saudi Arabia
· A local study by Alshahrani & Alqahtani (2022) found that 50% of Saudi project managers lack technical skills to implement AI, emphasizing the need for AI training programs.



Study Conceptual Model:
Based on the theories and empirical findings, this study proposes a conceptual model illustrating the relationship between AI adoption, project efficiency, risk management, and organizational readiness. Key variables in the model:
1. Independent Variable: AI Adoption in KSA construction Project Management.
2. Moderating Variable: Organizational Readiness (Technical Infrastructure, Training).
3. Dependent Variable: Project Performance (Efficiency, Cost Reduction, Risk Mitigation).
[image: ]



This chapter provided a theoretical foundation for understanding AI in project management. It examined key theories such as Systems Theory, TAM, and RBV, discussed AI tools like Machine Learning, NLP, and Predictive Analytics, and addressed challenges in AI adoption. Furthermore, empirical studies demonstrated AI's impact on project efficiency, cost reduction, and risk management. These insights set the stage for the next chapter, which focuses on research methodology.
[bookmark: _Toc192248680]Study Analysis: The Role of Artificial Intelligence in Project Management in Saudi Arabia

[bookmark: _Toc192248681]1. Introduction to the Analysis
This study examines the role of artificial intelligence in project management within the Kingdom of Saudi Arabia, focusing on how it affects performance efficiency, decision-making, and reducing operational risks. The research relies on theoretical and empirical methodologies to explore the applications of artificial intelligence in improving planning, implementation, and control processes within projects. Through analyzing the theoretical framework and previous studies, a clear vision is provided about the challenges and opportunities facing the adoption of artificial intelligence in the Saudi environment.

[bookmark: _Toc192248682]2. Importance of the study in the Saudi context
With the increasing reliance on digital transformation in various sectors, the Kingdom of Saudi Arabia pays special attention to the application of artificial intelligence technologies in the government and private sectors, in accordance with Vision 2030, which aims to enhance innovation and technology. The project management sector is one of the areas that can greatly benefit from these technologies, as the use of artificial intelligence can improve the efficiency of resource management, reduce operational costs, and increase the accuracy of time and financial forecasts.


[bookmark: _Toc192248684]3.Results and recommendations: 
The study shows the following results:
55 % Of the projects Manager shows interest and knowledge for using the AI in their projects 
25 % Of the projects Managers they are working or thinking to start implementing the AI in their projects.
20% Of the projects they were not aware about the AI technologies and use. 

1. There is a positive impact of using artificial intelligence technologies on the efficiency of project management in the Kingdom of Saudi Arabia, this impact will directly proportional with the time and experience. 
2. Artificial intelligence will contribute to improving the decision-making process in project management through accurate data analysis and risk prediction.
3. The use of artificial intelligence in project management reduces operating costs and increases productivity compared to traditional methods.
4. Saudi institutions facing technical and organizational challenges that prevent the effective application of artificial intelligence technologies in project management. And this inversely proportional with the time and gained experience. 
5. There is a positive relationship between the readiness of Saudi institutions in terms of digital infrastructure and the extent of success in adopting artificial intelligence in project management.
6. The level of awareness and technical skills of employees in Saudi institutions affects the effectiveness of applying artificial intelligence technologies in project management.
7. To a certain limit the experiences of developed countries in using artificial intelligence in project management can provide a model applicable in the Kingdom of Saudi Arabia.
The role of artificial intelligence in improving project management
The results of the study indicate that artificial intelligence contributes to improving project management in several ways, including analyzing big data to provide accurate forecasts about the schedule and budget, automating administrative processes, which reduces human errors, and using smart predictions to identify potential risks and take proactive measures. Artificial intelligence also helps improve collaboration between work teams through machine learning and natural language processing (NLP) applications that enable the analysis of communications and the effective management of interactions between individuals.

[bookmark: _Toc192248685]6. Challenges Facing the Adoption of Artificial Intelligence in Project Management
· Despite the potential benefits, Saudi organizations face several challenges when adopting artificial intelligence in project management, including:
· Lack of technical skills: Project management workers need extensive training to use smart tools effectively.
· High cost: AI systems require significant financial investments in digital infrastructure.
· Security and data privacy concerns: Smart applications raise concerns about protecting sensitive data, especially with strict regulations.
· Regulatory resistance to change: Adopting smart technologies may face resistance from workers who fear losing their jobs or changing the traditional work environment.

[bookmark: _Toc192248686]7. Analysis of successful global experiences
To maximize the benefits of artificial intelligence in project management, the study reviewed the experiences of countries such as the United States, China, and Germany in this field. These experiences showed that countries that have achieved success in integrating artificial intelligence have focused on training and professional qualification, developing flexible legislation, and investing in research and development. For example, major engineering companies such as Siemens and IBM Watson have used artificial intelligence to improve project performance and reduce the time spent on data analysis by 40%.

[bookmark: _Toc192248687]8. Study implications for the Saudi environment
When comparing the Saudi reality with global experiences, it becomes clear that the Kingdom has strong components for adopting artificial intelligence in project management, such as a strong digital infrastructure, supportive government initiatives, and increasing investments in smart technologies. However, the effective application of these technologies requires addressing organizational and professional challenges through intensive training programs and motivating companies to adopt artificial intelligence.

[bookmark: _Toc192248688]9. Key recommendations to enhance the application of artificial intelligence
Based on the results of the analysis, the study proposes a set of recommendations to enhance the adoption of artificial intelligence in project management in the Kingdom of Saudi Arabia:

· Develop training and qualification programs for project management professionals to provide them with the necessary skills to use artificial intelligence technologies.
· Motivate companies to invest in artificial intelligence by providing financial and tax incentives.
· Improving the regulatory and legal framework to ensure the safe and ethical use of artificial intelligence in project management.
· Enhancing cooperation between the public and private sectors in research and development to keep pace with the latest trends in artificial intelligence technology.

[bookmark: _Toc192248689]10. Future implications of using artificial intelligence in project management
The study expects that the continuous development of artificial intelligence technologies will lead to radical changes in the field of project management in the coming years. Intelligent robotics, advanced forecasting systems, and fully automated technologies are likely to become an integral part of project management processes, improving process efficiency and reducing human error. These technologies will also enable project managers to focus on strategic aspects rather than traditional administrative tasks.
 
[bookmark: _Toc192248690]Conclusion
Based on the analysis, it is clear that AI represents a huge opportunity to improve project management in Saudi Arabia, 
The research find that There is a growing awareness and interest in the potential of AI to enhance project management practices within organizations in the KSA. 
This is likely driven by the Kingdom's Vision 2030 initiatives, but it requires significant investments in training and infrastructure. 
Organizations need to adopt effective strategies to overcome challenges and ensure maximum benefit from smart technologies. Despite the obstacles, the government’s strong drive towards digital transformation, coupled with rapid developments in the field of artificial intelligence, makes the adoption of these technologies in project management a matter of time rather than choice. 
The study highlights the enormous potential of AI in project management in the Kingdom, but it also points to the need to address the challenges associated with implementing these technologies. 
Linking this study to the previous studies, we find their harmonization about using the AI and the positive effects and results that will be gained, a lot of protentional development, cost saving and time saving can be captured. 
If the proposed recommendations are implemented, AI is expected to play a key role in achieving the goals of Saudi Vision 2030 and enhancing the competitiveness of the Saudi economy in the future. 
It can be said that the use of AI in project management in Saudi Arabia represents a strategic step towards improving efficiency and effectiveness. Stakeholders should promote a culture of adopting modern technologies and move towards developing training programs that suit market needs.
Government and private companies should also enhance cooperation with advanced technology companies to develop customized solutions that address local challenges. The study also recommends the establishment of a central platform for the exchange of knowledge and expertise in this field, which contributes to enhancing innovation and the sustainability of future projects.
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