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Abstract 


Purpose: This research aims to identify the emerging risks of the implementation of artificial intelligence (AI) in project management. It will contribute to literature, through understanding the risks associated with the usage of artificial intelligence in project management based on the perception of users from different specializations. This research will focus on explaining the four main risk categories, namely legal, administrative, technical and cultural risks, that are related to the usage of artificial intelligence in project management.

Methodology: A quantitative research method was employed to collect necessary data related to the usage of artificial intelligence in project management, through the distribution of an online questionnaire. The online questionnaire increased the likelihood of a higher number of responses; increased the speed of collecting responses; and enabled the inclusion of necessary and  required questions sufficient to gather suitable data. The questionnaire was divided into two sections, the first helped in understanding the participants’ background, and the second section was an assessment of the influence of the emerging risks of the implementation of artificial intelligence on project management. The results from the questionnaire were analyzed using the One-Way ANOVA approach in SPSS software.

Findings: The responses show that participants from different specializations had different concerns about two factors from the technical category which are “the need of several experiments and trials” and “unintentional mistakes in added inputs”. From the administrative category, responses show that participants from different specializations had different concerns about the factor “high cost”. Also, responses show that participants from different specializations had different concerns about “inequitable progress as a result of differing perceptions of AI responsibilities and tasks” from the cultural category. In addition, responses show that participants from different specializations had different concerns about one factor from the legal category, namely  “data collection regulations”.  

Value: This research identified the links between the usage of artificial intelligence models in project management. It categorized the risks associated with the use of artificial intelligence and studied their impact and influence on project management. The research helped in developing a better understanding of how to minimize the impact of the identified risks on project management, to ensure delivering outcomes successfully. It also explained the perception of users from different specializations on the application of project management. 

Keywords: Artificial intelligence, project management, legal risks, administrative risks, technical risks, cultural risks.



تأثير المخاطر الناتجة عن تطبيق الذكاء الاصطناعي على إدارة المشاريع
نبذة مختصرة

يهدف هذا البحث إلى التعرف على المخاطر الناتجة عن تطبيق الذكاء الاصطناعي في مجال إدارة المشاريع. وبناءً على أراء المستخدمين من مختلف التخصصات، سيساهم البحث في فهم المخاطر المرتبطة باستخدام الذكاء الاصطناعي في إدارة المشاريع. سيركز البحث أيضا على شرح فئات المخاطر الرئيسية الأربعة وهي كالتالي: المخاطر القانونية والإدارية والفنية والثقافية.

تم تطبيق منهجية البحث الكمي لجمع البيانات اللازمة والمتعلقة باستخدام الذكاء الاصطناعي في إدارة المشاريع من خلال توزيع استبيان إلكتروني. حيث أضفى استخدام الاستبيان الالكتروني العديد من المزايا مثل إمكانية الحصول على عدد أكبر من الاستجابات وزيادة سرعة جمع هذه الاستجابات كما أنه أيضا سهل أمكانية تضمين أكبر قدر من الأسئلة لجمع البيانات اللازمة لإتمام هذا للبحث.  تم تقسيم هذا الاستبيان إلى قسمين: ساعد القسم الأول في فهم خلفية المشاركين أما القسم الثاني فركز علي تقييم تأثير المخاطر الناشئة عن تطبيق الذكاء الاصطناعي على إدارة المشاريع. تم تحليل نتائج الاستبيان باستخدام طريقة تحليل التباين الأحادي (One-Way Anova) في برنامج التحليل الإحصائي SPSS.

تظهر نتائج الاستبيان أن المشاركين من مختلف التخصصات لديهم مخاوف متباينة بشأن عاملين خاصين بالفئة الفنية وهما "الحاجة إلى العديد من التجارب والمحاولات" و "الأخطاء غير المقصودة في المدخلات المضافة" ولديهم أيضا مخاوف بخصوص عامل من الفئة الإدارية ألا وهو “التكلفة العالية" وعامل خاص بالفئة الثقافية ألا وهو “التقدم غير المنصف نتيجة لاختلاف التصورات حول مسؤوليات ومهام الذكاء الاصطناعي" وأخير عامل واحد من الفئة القانونية وهو "لوائح/قوانين جمع البيانات".

ومن الاسهامات الرئيسية التي قدمها هذا البحث تحديد أوجه التشابه أو الترابط بين نماذج الذكاء الاصطناعي المستخدمة في إدارة المشاريع، كما أسهم أيضا في تصنيف المخاطر المرتبطة باستخدام الذكاء الاصطناعي ودراسة تأثيرها على إدارة المشاريع. كما ساعد هذا البحث في الوصول الى فهم أفضل لكيفية تقليل تأثير هذه المخاطر على إدارة المشاريع وذلك لضمان تحقيق أفضل النتائج. كما أوضح البحث أيضا أراء المستخدمين من مختلف التخصصات فيما يخص إمكانية تطبيق إدارة المشاريع.

الكلمات الدالة: الذكاء الاصطناعي، إدارة المشاريع، المخاطر القانونية، المخاطر الإدارية، المخاطر الفنية، المخاطر الثقافية.
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[bookmark: _Toc98880688]CHAPTER ONE: INTRODUCTION 

[bookmark: _Toc98880689]Background 

There have been many rapid developments in the field of project management and artificial intelligence. There are some current trends effecting the industry. First of all, project management is currently moving towards digitalization and virtual working due to greater connectivity chances, shifts in values and principles, as well as the emergence of digitized economies (Patra, 2021).  Due to the current significant rapid changes occurring around the world, change management is becoming one of the essential elements in project management (Stobierski, 2020).  Moreover, the current focus of project management skill is on the humanistic elements such as motivation, improving communications and learning about the teams needs and challenges (Balingit, 2021). In addition, automation and artificial intelligence are highly impacting the process of organization. Automation will allow project managers to focus on tasks that require greater effort and attention from humans (Patra, 2021). Organizations have recently realized the importance of adopting artificial intelligence in project management. Many organizations have started developing strategies that focus on artificial intelligence adaptation and transformation plans. Artificial intelligence will help organizations in taking decisions which will increase the level of productivity and result in better performances (Almela &Voicila, 2020). However, there are some challenges that project managers are expected to face in the future, such as resource allocation and availability, due to talent gaps (Rindle, 2021). Also, digital transformations might create challenges that require teams to adjust and adapt (Rindle, 2021). With the current changes, organizations will need to evaluate available project management methods and software to adopt suitable systems that will help organizations grow and not have a negative impact on their success (Monday Blog, 2021). There are some main elements that will define the relationship between artificial intelligence and project management in the future. Decisions will be taken based on available data, historical information, challenges and patterns, instead of relying on professional opinions (PMO 365, 2021). Project managers will have more time to focus on strategic matters and product development as artificial intelligence systems will work on the repetitive and administrative tasks (Burger, 2017). There will be a focus on the combination of humans and machine usage in project management. This combination will allow each element to focus on their strengths to be able to deliver the required outcomes (Glowasz, 2020). With all these rapid developments, new risks will be continuously emerging in regard to artificial intelligence usage in project management. There will be some skills that will need to be developed to be able to use artificial intelligence technologies efficiently, such as analytical and creative thinking, as well as problem solving skills (Almela &Voicila, 2020). In addition, project managers will need to learn more about change management, as the next period of time will focuse on transformation phases (How, 2020). Project managers will need to have digital skills which will help them to use the available technologies in the most efficient way, such as enhancing security and data protection, as well as data analytics management (Harrin, 2022). Moreover, improving communication skills will be highly important as it will be essential during the transformation phase (Dear, 2021)

Since both fields are developing continuously, new technologies will be used, project management processes will be redefined, and new roles will be introduced. Organizations will need to find the best approach to apply the new technologies in their organizational structures and systems to benefit and improve their work. There are some risks that will emerge due to the implementation of artificial intelligence in project management. The emerging risks will be categorized in this research into four areas: administrative, cultural, technical and legal risks. Understanding the influence of each risk, and the perspectives of users, will support identifying mitigation plans. The four risk categories will have a negative impact on the implementation of artificial intelligence in project management if they were not managed or studied properly. The four risks, that will be discussed in this research, were chosen based on previous experience and the available studies on their effect. The risks categories mentioned in this research are interrelated and will have an impact on the use of artificial intelligence in project management on different levels. Since it is still a growing industry, new risks will emerge, and studies will need to be continued, to be able to understand these new developments. 

[bookmark: _Toc98880690]Research Problem
This research will examine the importance of using artificial intelligence to assist project managers in delivering outcomes successfully. It will also focus on identifying the emerging risks of the implementation of artificial intelligence in project management. The research will study the identified categories of risks and understand the relationship between them according to their effect and influence on managing projects. Finally, it will propose recommendations that could be utilized by decision makers, to use artificial intelligence efficiently in managing projects and reducing risks. 

[bookmark: _Toc98880691]Scope of the Study
The literature review from different articles and research, will provide supportive data related to the importance of using artificial intelligence in project management. It will also support in categorizing the emerging risks of the implementation of artificial intelligence in project management. Based on the identified risk factors from the literature, a questionnaire will be developed to understand the implications and influences of risk factors in regard to the usage of artificial intelligence in project management. The questionnaire will be distributed to experts and professionals. Investigations are set to be executed and an analysis will be performed with discussion of the results to elaborate the data findings into meaningful information. The study will focus on quantitative research methods through questionnaires. 

[bookmark: _Toc98880692]Research Questions
1. What is the importance of using artificial intelligence in assisting project managers in managing projects?
2. What are the emerging legal risks of the implementation of artificial intelligence in project management?
3. What are the emerging administrative risks of the implementation of artificial intelligence in project management?
4. What are the emerging technical risks of the implementation of artificial intelligence in project management?
5. What are the emerging cultural risks of the implementation of artificial intelligence in project management?
6. What are the implications and influences of risks in regard to the usage of artificial intelligence in managing projects?
7. What are the main elements and practices that could be utilized by decision makers to use artificial intelligence efficiently in managing projects and reducing risks?

[bookmark: _Toc98880693]Research Aim 
This research aims to identify the emerging risks of the implementation of artificial intelligence in project management. It will contribute to literature through studying the risks associated with the usage of artificial intelligence in project management and explaining their influence and effect.

[bookmark: _Toc98880694]Research Objectives
1. Ascertain the importance of using artificial intelligence in assisting project managers in managing projects.
2. Identify the emerging risks of the implementation of artificial intelligence in project management.
3. Categorize the risks and implications and study their influence in regard to the usage of artificial intelligence in managing projects.
4. Propose recommendations which could be utilized by decision makers to use artificial intelligence efficiently in managing projects.

[bookmark: _Toc98880695]Dissertation Structure
The dissertation research structure is divided into five chapters as explained below:

[bookmark: _Toc98880696]Chapter 1: Introduction
This chapter provides an overview of the research problem and questions. It also provides a description on the research aim and objectives which are ascertaining the importance of using artificial intelligence in managing projects, identifying and categorizing the emerging risks and proposing recommendations.

[bookmark: _Toc98880697]Chapter 2: Literature review
This chapter discusses and reviews the literature on the topic of emerging risks of applying artificial intelligence in project management. It defines the meaning of project management and artificial intelligence. Then, it explains the importance of using artificial intelligence in managing projects. After that, it identifies the relationship between using artificial intelligence in project management. In addition, it describes the benefits of applying artificial intelligence technologies in project management. Lastly, it recognizes the different risk categories related to the usage of artificial intelligence in project management. 

[bookmark: _Toc98880698]Chapter 3: Research methodology
This chapter justifies the research approach and data collection method used to gather required data for this research. It also includes details on the operational definitions and measurements from literature, pilot and sample group. Moreover, it explaines the online questionnaire structure, research stages, data analysis method, validation and verification. 

[bookmark: _Toc98880699]Chapter 4: Data Analysis and Discussion
This chapter reports the findings of the collected data through the online questionnaires. It analyses and discusses the risk factors and their implications on managing projects. It also explains the risk factors with significant differences in reference to specialization. In addition, the chapter includes the proposed recommendations to enhance the usage of artificial intelligence in managing projects. 

[bookmark: _Toc98880700]Chapter 5: Conclusions and recommendations
This chapter summarizes the research aim, objectives, and conclusions made from the literature. Additionally, it provides details on the questionnaire findings and analysis. Furthermore, it outlines the strength of the methodology used, contributions, limitations and suggestions for further research. 




[bookmark: _Toc98880701]CHAPTER TWO: LITERATURE REVIEW  

[bookmark: _Toc98880702]Introduction 
This chapter will present the literature related to the topic of emerging risks caused by the implementation of artificial intelligence in project management.  Existing studies explain and discuss, in different approaches, the risk factors associated with the use of artificial intelligence in managing projects. The available research gave a better understanding of the influence and effect of using advanced technologies and artificial intelligence techniques in the different areas and sectors of life. The literature review chapter investigates the different areas of project management, which included its definition, processes and importance. It explains in detail the five stages of managing projects, as well as its significant benefit to various areas. Then, it provides detailed information on the definition of artificial intelligence and explains the main elements that  categorizes the system as an artificial intelligence system. It also discusses the importance of using artificial intelligence techniques through providing a brief on the advantages of using artificial intelligence systems which led to improvements in many areas. It also describes benefits and relationships between using artificial intelligence techniques in managing projects, as well as the required changes in different relevant areas to achieve a successful digitalized transition. Then it explores the related risks with the usage of artificial intelligence in managing projects which will help project managers to take better decisions. It will also help decision makers and project managers to deliver the expected outcomes efficiently.

[bookmark: _Toc98880703]Theoretical Relationship between Project Management and Artificial Intelligence
Research on artificial intelligence has increased in the last few years as countries and organizations have recognized it as innovation driver for many industries (Tobin, 2018). The theoretical relationship between project management and artificial intelligence has shown how the usage of artificial intelligence in project management has improved the project maturity (Skinner, 2021). Artificial intelligence is proving its effectiveness and importance in various sectors despite the lack of familiarity in some organizations, on how to apply it efficiently (Allen & West, 2018). Artificial intelligence is a complex field that needs to be studied well, in order to be able to get the best benefit of it as it supports in the flourishment of businesses, managing risks and allocating resources in the most efficient way (Belharet et al, 2020). There are some areas that are being studied in the relationship between project management and artificial intelligence, such as the interpretation of data, decision making and prioritization, however, more research is required to be able to organize the flow of development and future impacts on project management (epic flow, 2017).  The application of artificial intelligence will improve project quality and deliver outcomes more confidentially at lower costs (News and Team, 2020). There are many areas that will need to be discussed and explored related to the implementation of artificial intelligence, such as unemployment, inequality, ethics, bias, security, relationship between humans and machines (Bossmann, 2016). Artificial intelligence has brought many opportunities for countries and organizations to grow and to drive their development in the future (Great Learning Team, 2022). On the other side, there are some risks related to different areas needs to be investigated and project managers will need to know the how to deal with them (Hume & LaPlante, 2019). 

[bookmark: _Toc98880704]Definition of Project Management, Importance and Process
Project management knowledge has been evolving in recent  years and has been rapidly developing with the current changes around the world. New tools and techniques have been introduced to improve this discipline. Project Management Institute described project management as a set of temporary efforts made to deliver a distinctive product or service (BUTT, 2018). Project management includes establishing a shared set of approaches to achieve a specific outcome, through having a team which works together to complete common objectives based on specific rules and elements (BUTT, 2018). The project team members are different from one project to another, depending on the requirements and responsibilities needed to be accomplished; they do not have to work together once the project is over and as long as it is not necessary (BUTT, 2018). There are main elements in project management that determine the success of projects such as the cost, timeline, scope, resources and other essential factors (Bhide, 2021). Cost is a fundamental element and has a significant effect on the project, since it is related financial capital. It is highly important to ensure that the project is being completed within the assigned budgets (Soon, 2019). Estimating budgets prior to starting to implement the project is one of the most important steps as it helps in taking decisions related to the success of delivering the expected outcomes efficiently (Bartolacci, 2019). The second factor is time as it plays an important role in the success of the project. Forming deadlines and schedules is essential to having an organized timeline that team members should follow for implementing tasks in their specific allocated duration (Bartolacci, 2019). Defining the project scope is extremely critical as it includes the specific details of the projects, limitations, and explains what the deliverables included in the project outcomes (Bartolacci, 2019).  Another important factor that needs to be monitored is product and process quality. Process quality focuses on making sure the project management process is being followed correctly to meet the plans (BUTT, 2018). In addition, product quality focuses on guaranteeing that the outcomes are being produced to accomplish plans and targets according as well as ensuring having products that meet standards (Global Knowledge, 2020). All factors are interrelated and changes that occur to any of them will automatically impact the other, thus, they all should be managed carefully together, as any issue with them might lead to the failure of the project (BUTT, 2018). Project management includes five main stages and each stage has different processes. The first stage is the project initiation which means project benefits are being acknowledged officially (Eby, 2018). The second stage is the project planning where responsibilities are distributed, risks, costs, team members, timelines are being defined, and planning all elements related to the project (Donato, 2021). The third stage is the execution stage in which the actual implementation of the project begins based on the agreed plans (Eby, 2018). The fourth stage is monitoring which focuses on assuring that elements is being implemented according to the plan as well as applying required adjustments (Donato, 2021). The fifth and final stage in project management is the project closure where outcomes are delivered and documented lessons learned for future use (Eby, 2018).

The application of project management has many benefits on different fields as it organizes the work and makes it easier to deliver the outcomes. Project management helps in creating positive change to a specific field through satisfying clients’ demands (McHale, 2019). Another advantage is managing stakeholders’ expectations and that ensuring they are stratified which leads to a good reputation within the market (Darzin Software, 2021). It also helps in organizing the available resources in a way that would support completing the project effectively (Peak, 2021). In addition, it helps in dividing the roles and responsibilities of team members as well as creating working schedules which will help in managing team members (McHale, 2019). One of the important benefits of project management elements is identifying risks which make leaders take early decisions and be prepared in case of occurred issues (Rahim, 2016). It also systematizes the communication methods between the team members as well as the external stakeholders (McHale, 2019). Project management could increase the project’s success and reducing failure possibilities. Moreover, project management assists in managing schedules and budgets through ensuring that tasks are being completed within the assigned budgets and timelines (Bartolacci, 2019). The correct application of project management will support in increasing productivity and producing the expected outcomes. There are specific skills that project managers should adopt to produce successful projects. Project managers should have leadership skills to lead the team and motivate them to achieve their tasks successfully (Landau, 2019). Having clear, fruitful, and continuous communication is one of the main important skills that a project manager should have with the team and stakeholders (Marsh, 2018). Communication, with its various types, is important as it is the only way to transfer information, allocate tasks and to know that they are involved in the work (Marsh, 2018). Project managers should have the ability to think, analyze and evaluate the situation before taking decisions because critical thinking skills help project managers to separate personal feelings from taken decisions and make them decide according to logic (Landau, 2019). These capabilities will support in achieving the success of projects. 

[bookmark: _Toc98880705]Definition of Artificial Intelligence and its Importance
Artificial intelligence definition is continuously changing and developing due to the rapid shifts occurring around the world. However, a general definition of artificial intelligence could be explained as a complex program that has stored inputs used to produce meaningful outputs automatically, it develops itself by learning from every information given and step fed into it (Dobrev, 2004). In other words, artificial intelligence learns from the repetition of processes as it recognizes errors, adapt new techniques and tools, and evolves efficiently (Kok et al, 2009). It intelligently learns to do different required tasks professionally and effectively by itself. A programmed machine could be categorized as an artificial intelligence if it includes specific essential skills and features. The first required skill is that it needs to understand a known language to be able to communicate the results and outcomes (Kok et al, 2009). Secondly, it needs to have useful stored data to be able to represent and produce the information. Thirdly, it needs to be able to create conclusions and facts based on inserted data. The last required skill is that it needs to have the ability to learn from its own environment and develop it (Kok et al, 2009). What differentiates artificial intelligence technologies is that they can analyse a large quantity of information without the need to stop or having any emotional interference (Montgomery, 2020). There are three main types of artificial intelligence. The first type only performs simple actions such as functions related to taking orders through voice recognition and assistance (Rao & Golbin, 2020). The second type can perform several general tasks and learn from the repetition of tasks (Rao & Golbin, 2020). The last type has the power and ability of a human brain, it can work on tasks that humans can execute, as well as being developed enough to be even quicker and more efficient than humans (Rao & Golbin, 2020). This field is still being explored and has many areas that need to be investigated by researches and experts to have a better understanding of the system, especially with the significant changes happening around the world. 

Artificial intelligence has helped in developing many sectors in life by facilitating many steps and processes. First of all, aartificial intelligence can help in reducing errors made by humans. Having well programmed machines and algorithms will support in producing precise outcomes and avoiding mistakes done accidentally by human beings (Duggal, 2021). Secondly, artificial intelligence powered machines can be used for experiments and risky activities. They could be employed for tasks that are being activated for the first time and reduce risks on humans. This could help in keeping humans safe and learning more about improvement areas (Kumar, 2019). Thirdly, one of the main advantages of artificial intelligence machines is that they are available all day and can work nonstop, unlike humans who have the capabilities to work for specific times and requires having refreshment breaks. This advantage would help in having machines that work for longer times and able to produce more (Duggal, 2021). Fourthly, artificial intelligence systems can support in completing repetitive tasks that do not require any logical interference from humans. Using artificial intelligence for these kinds of jobs can speed the processes of receiving the expected outcomes (Osten, 2021). In addition, some companies started using artificial intelligence in offering digital assistance in communicating with consumers. The systems are programmed in a way that provides useful responses to users to have a more structured and meaningful answer (Kumar, 2019). Moreover, artificial intelligence machines are designed in a way that supports taking quick decisions, based on the delivered results (Duggal, 2021). Furthermore, artificial intelligence systems are useful for daily repetitive functions as they reduce wasted time and efforts. Advanced technologies only require one button to do the requested repetitive actions (Marques, 2021). Also, artificial intelligence relies highly on inputs of data which helps in creating a database of historical information. This can help in finding information easily and having a better understanding of patterns, even if employees responsible for the tasks changed or left their jobs (Montgomery, 2020). In our current uncertain world, artificial intelligence can identify the gaps between the real-life incidents that are based on cause and effect relationships and estimate the probability of specific expected outcomes (Chowdhury & Sadek, 2012). What differentiates artificial intelligence systems from regular analytical methods and systems is that it analyzes quantitative and qualitative data (Chowdhury & Sadek, 2012). Furthermore, artificial intelligence systems can improve security levels and identify any expected breaches to the used systems to manage projects. They can also plan automated response plans that would support in recognizing breaches before causing damage (Osten, 2021).  
	
[bookmark: _Toc98880706]Relationship between Artificial intelligence and project management
Different businesses and industries are moving towards the usage of artificial intelligence in order to improve their capabilities. One of the areas focusing on this transition is project management. Artificial intelligence models have helped project managers in many ways such as automation, reducing mistakes and working more efficiently to deliver the project outcomes successfully (Branscombe, 2018). Many companies started reframing their organizational structures and creating new job opportunities that are aligned with the recent changes around the world (Edkins, 2017). Many tasks in managing projects are being completed and processed through using artificial intelligence systems, in other words, it is effecting the way projects are being managed around the world since it reduced workload from project managers (Sharma, 2021). As a result, humans will be able to focus on activities that require humanistic skills, such as having empathy for people, finding logical solutions and persuasive communication (Edkins, 2017). The usage of artificial intelligence is expected to increase the productivity level in managing projects through reducing risks related to costs, and delays in schedules and timelines (Marques, 2021). In addition, artificial intelligence systems can provide predictions and visions on the project pathway that are learnt from previous projects which will support in making early decisions (Lahmann & Probst, 2018). Also, artificial intelligence systems will be able to automate many processes such as planning projects, scheduling, tracking risks and identifying issues (Schmelzer, 2019). Moreover, it will help in identifying the roles, responsibilities, skills and potential conflicts by creating meaningful relationships and networks from mind maps (Schmelzer, 2019). One of the most useful benefits of using artificial intelligence tools, is improving the relationship with stakeholders as it helps in understanding the level of stakeholder’s satisfaction and improves methods of communication based on their feedback (Lahmann & Probst, 2018). Artificial intelligence will support in developing performance and efficiency of organizations in delivering their projects as it increases the chance of identifying problems (Wang, 2019). Artificial intelligence systems could be used to develop patterns and algorithms that could result in having advanced and accurate outcomes which will improve the tasks quality (Montgomery, 2020). In addition, artificial intelligence technologies would help in creating better results in regard to scope, resources and budgets and other elements as it identifies unexpected changes and provide estimated impact based on factors effected similar previous projects (Montgomery, 2020). Moreover, it can organize the available human recourse and propose a work schedule that divides resources based on the availability and capability of production (Marques, 2021). Companies will need to cope with the changes in the field of artificial intelligence and take advantage of the new opportunities that will improve their work systems, enhance their creative products and strengthen relationships with stakeholders, otherwise they will be left behind in the growth race (Schwartz et al, 2017). 

Organizations interest in shifting towards digitalization is highly growing nowadays and companies believe it is important to cope with the rapid changes in order to be able to compete with others (Nitin et al, 2019). Applying artificial intelligence systems will require changes in how companies design their jobs; organizations will need to study areas of their tasks that could be automated (John, 2021). In addition, human skills will be employed in specific tasks which will add more value to these skills as well as the product (Hupfer, 2020). Employees will need to be trained to be able to use the new technologies to increase the level of productivity and efficiency (Fleming, 2020). Physical availability will need to be reassessed and be based on flexibility to attract talent in a way that will assist customers and develop products by providing workers the option to work from the place and time that best suits them (Giffen, 2019). Focus on consumers’ needs rather than the process will increase in order to avoid wasting efforts, financial resources, time and improve quality (Schwartz et al, 2017). Organizational systems and structures will need to be redesigned in a way that creates digitalized environment that encourages digital and physical cooperation between teams and at the same time opens the chance for improvements and growth opportunities (John, 2021). Companies have to explore and identify methods and procedures that focuses on automation and crowdsourcing methods in satisfying custumers demands (Schwartz et al, 2017).  The usage of advanced technologies has proven that it improves the productivity of tasks that relies on organized sets of procedures and rules. Decision makers will use the conclusions driven from the maps to design the new jobs required in the future with the increase appearance and usage of artificial intelligence (Schwartz et al, 2017). It is important to measure the human capital required to get the work completed, to identify the skilled and talented people required as well as the necessary technologies (Hupfer, 2020). Examining and experimenting with new artificial intelligence technologies will allow leaders to take better decisions in regard to partnering with business owners and to choose the technologies that work best for their tasks and mandates (Fountaine et al, 2019). Creating transition plans will ease the transformation phase and facilitate the process as it will include organized actions and strategies for cultural, communication, objectives and operational smooth transformation (Fountaine et al, 2019). A balance between the usage of artificial intelligence and employing human skills is extremely important to be followed in the future to achieve the best outcomes. In addition, the relationship between artificial intelligence and project management can be described as the scopes of artificial intelligence and project management that are mentioned in the section under the title of “Definition of Project Management, Importance and Process” and “Definition of Artificial Intelligence and its Importance”.

[bookmark: _Toc98880707]Risks of Artificial Intelligence on Project Management 
Artificial intelligence application in project management can have some risks. Artificial intelligence risks can be defined as challenges caused by artificial intelligence systems which lead to the failure of the project or delivering the outcome (Lahmann & Stierli, 2020). This section will classify risks associated with the implementation of artificial intelligence in four main categories which are technical, administrative, cultural and legal risks. 

As explained in the previous sections, artificial intelligence systems rely on data input to the system to establish outputs and outcomes (Chowdhury & Sadek, 2012). However, in some situations the system might have some technical issues. For example, the systems generalise and perform similarly in all situations which might not be efficient or beneficial for the project success (Rao & Golbin, 2020). This also means that project managers will have some complications in finding the ideal, useful and accurate solutions for their project issues and risks which will affect the decision-making process (Chowdhury & Sadek, 2012). Moreover, one of the main technical risks related to artificial intelligence systems is that every artificial intelligence model takes a long time to be formed and established, as it is required to go through so many experiments and trials in order to get to the best design, potentially causing delays in delivering project outcomes (Chowdhury & Sadek, 2012). Also, every model is different than the other and it all depends on the values that the designers use based on their own understanding and backgrounds which limits the usage of the same model to other requirements or different projects, creates bias and impacts the project outcomes (McKeown, 2021). Additionally, invalid inserted data will result in having inaccurate estimations and conclusions which will lead to project failure (Lahmann & Stierli, 2020). Analysts will need to invest more time to be able to identify the appropriate standards and criteria for the models to successfully obtain the expected outcomes and, as a result, prior preparation before to the start of the projects is required which might create some delays (10xDS team, 2021). A main risk related to creating artificial intelligence models is not having enough access to the data, since establishing artificial intelligence models requires enormous amount of information and data to be able to build the systems as well as trying different calculations and processes (Dialani, 2019).  Moreover, the rapid development of applying artificial intelligence systems might need to be reduced through having a more structural development cycle of the application of the artificial intelligence systems to avoid errors. In other words, there is a risk of not being able to react to unexpected situations that were not anticipated during the input process due to not having full attention on the developments (Cheatham et al, 2019). Moreover, the possibility of facing security issues such as cyber-attacks, breaches and misuse of data will increase since it all relies on the usage of technologies (Cheatham et al, 2019).

The second category is risks related to administrative risks associated with the usage of artificial intelligence models - such as unintentional human errors that might occur in some situations, affecting project progress and leading to its failure (Chowdhury & Sadek, 2012). As well as the challenge of deciding who is taking liability and responsibility of the occurred mistakes or disasters caused by artificial intelligence systems (Villasenor, 2019). This issue is difficult to resolve since there is a variety of available systems, all actions are being performed automatically and there is an a number of stakeholders and users being involved in the projects (Villasenor, 2019). One of the management risks is that implementing artificial intelligence systems is costly and requires dedicated time as it requires research and experimentation (Osten, 2021). Also, analytical model designers need to carry specific certificates and degrees in certain specializations to be able to deliver effective models (Lahmann & Probst, 2018). In addition, training programs will need to be improved and redesigned as they need to include more information on the new modern systems (Skinner, 2021). Operators will need to understand the recent algorithms and advanced technology systems through having intense learning sessions and practical practices (Delponte, 2018). Moreover, creativity is one of the abilities that artificial intelligence lacks, unlike humans, the absence of innovation and the use of logic makes projects include more routine and repetitive tasks (Strong Bytes, 2019). 

The third category of risks is the cultural risks that affect the project negatively. In every country and society there is a different understanding of the definition of artificial intelligence and job descriptions which creates a gap in the development process. This gap and unequal progress are created due to the diverse understanding of responsibilities, the tasks that could be accomplished by artificial intelligence, and the training and skills needs to be learnt from employees (Thomas, 2021). Cultural differences determine the speed of adaptation of artificial intelligence systems which might make them left behind in current developments and competencies. As a result, companies in resistance cultures will not be able to compete with other companies and cope with the continues developments around the world (Dialani, 2019). In addition, one of the challenges is that creating an artificial intelligence system will need to have a team in cultures that believe in collaboration and communication, since building such systems requires different skills and specializations (Lahmann & Probst, 2018).  Also, one of the common risks that is being addressed is the ethical aspect of the usage of these advanced technologies. In other words, the incorrect usage of artificial intelligence systems might cause many problems related to privacy issues which might lead to losing control on these systems and unacceptance from the community. It will also cause resistance from the community to use the system or even provide their data (Delponte, 2018). Also, the growing usage of artificial intelligence has made people fear the idea of replacing humans with machines which might lead to some political and social challenges (Thomas, 2021). 

The application of artificial intelligence might have some legal risks. Since artificial intelligence relies completely on inserted data and data is considered the most valuable element in developing projects, a common issue that is currently being faced is related to data collection and usage regulations (Kerry, 2020). Not having enough access to required data will complicate the process of building a successful system and as a result, it will affect businesses negatively (John, 2021). The differences in data regulations between markets and not having one unified digital market have created more restrictions as it disturbs the flow of transferring data as well as having sufficient access (Delponte, 2018). Businesses will need to align with relevant authorities which will slow the progress, affect the economy generated from data, and contradict the world’s movements and trends (Delponte, 2018). Since artificial intelligence is taking a huge part of our current lives and being used in almost all areas, the question of subjecting artificial intelligence to the international laws and regulations is broadly being addressed (Thomas, 2021). Artificial intelligence field is being supported by the governmental entities since it is the future trend. However, experts believe that the amount of support will decrease in case professionals couldn’t deliver the expected outcomes or solve the common issue through the advanced technological systems (Delponte, 2018). One of the most common risks that is commonly being discussed, is privacy in artificial intelligence as these systems require some personal data. As a result, unauthorized access that might occur could lead to misuse of data and violations of ethical and legal regulations (Lahmann & Stierli, 2020). 

[bookmark: _Toc98880708]Chapter summary
In conclusion, artificial intelligence is a programme created and operated through incorporating data that is converted to meaningful information and actions. It also learns from itself and develops to a point where it understands different situations based on the inserted inputs. Project management is a discipline that organizes projects and includes several processes that manage project tasks. It helps in identifying roles, creating communication plans, satisfying stakeholders and ensuring that outcomes are being delivered. Project management helps in defining the main elements in the project, required resources, budgets, schedules, scope and expected deliverables. Project managers will need to learn new skills and have specific capabilities, especially with the current developments around the world, they should know how to have clear communications, use the new advanced technologies, work with a team from diverse cultures, leadership and critical thinking skills. Artificial intelligence has supported the development of many areas of businesses through avoiding wasting time and effort in repetitive tasks. It also works perfectly for creating a database of information and use it for future estimations and predictions which would help leaders to take better decisions. Artificial intelligence has made many developments in the field of project management. It assists in organizing the roles and responsibilities of the team as well as disturbing the tasks based on specific criteria. It will also increase the level of productivity and efficiency of the project’s outcomes. Additionally, artificial intelligence systems produce reports and analyse data which would improve the quality of deliverables. Adopting artificial intelligence systems requires embracing changes in various skills, mentality, training programs, methods and approaches. On the other hand, artificial intelligence can also have some risks in regard to different aspects. The risks descriptions are divided into four categories. The first category discussed the technical risks that might face users of artificial intelligence which are related to errors, the data required and unpredictable situations. The second category of risks is the administrative risks that underline the issue of liability, training programs and management approaches. The third category is related to cultural challenges which include ethical aspects, change acceptance, and working methods. The fourth category outlined the political and legal challenges such as government support and privacy issues related to the application of artificial intelligence. Additionally, subjecting artificial intelligence applications under the law and regulations as well as data collection and access regulations.  


[bookmark: _Toc98880709]CHAPTER THREE: RESEARCH METHODOLOGY 
 
[bookmark: _Toc98880710]Introduction 
This chapter describes the methodological approaches applied to conduct this research and collect required data. It will explain the quantitative data collection method that was used to investigate and gather data related to the influence of emerging risks of the implementation of artificial intelligence on project management. It will also provide information and details on the conducted pilot study, sample group, operational definitions and measurements from literature, research stages, data analysis method, validation and verification.

[bookmark: _Toc98880711]Pilot 
Conducting a pilot study before publishing the online questionnaire is important as it helps in identifying errors and improving the questionnaire to gather the required data for this research (Cleave, 2021). The pilot study helped in checking the question flow, the average of time needed to fill the questionnaire, questions clarity and whether they meet the expectation or not (Teijlingen & Hundley, 2001). A small number of people were chosen to evaluate the web questionnaire. The smaller sample of practitioners tested the questionnaire to explore whether it will provide the necessary information for the research. Additionally, the pilot study of testing the questionnaire also involved the participation of one professor. The questionnaire was reviewed and modified after collecting feedback from the sample group; minor changes were made to enhance the results obtained from the web questionnaire.

[bookmark: _Toc98880712]Sample 
The sampling technique that was used to gather the quantitative data for this research is stratified random sampling. Stratified random sampling focuses on gathering data from participant groups who share the same characteristics (Hayes, 2021). This type of sampling improves the chance of understanding the perception of people who share the same background and work in the same field (Nickolas, 2021). This technique was applied in this research to understand the perspective of groups who work in the field of project management and artificial intelligence in the public and private sectors or at least have experience in managing projects and using artificial intelligence in different sectors and areas. The participants were identified from practice groups and government directories and the questionnaire was circulated to all participants directly.  In this research, 61 responses were collected from participants, which were later analyzed to understand the perception of the participants. 

[bookmark: _Toc98880713]Operational definitions and measurements from Literature
This research identifies four main categories of risks that influence the implementation of artificial intelligence on project management. The operational definitions are explained as below:

Artificial intelligence risks in project management can be defined as challenges that might occur and be caused by the application of artificial intelligence systems which leads to the failure of the project (Lahmann & Stierli, 2020). Based on the reviewed literature and references mentioned in Table 1, there are four main risks categories that can affect project management: 

· Technical risk: refers to the challenges related to the system that formalize artificial intelligence. For example, risks that might occur due to formation process, the way it functions in different situations, and unexpected errors (Chowdhury & Sadek, 2012).   
· Administrative risks: can be defined as challenges associated with the management method of the application of artificial intelligence on project management such as human errors, liability and training requirements (Chowdhury & Sadek, 2012).
· Cultural risks: refers to the cultural differences that cause challenges related to the adaptation, beliefs and interacting approaches within the society (Schwartz J, et al, 2017). 
· Legal risks: this category explains the risks linked to the absence of digital market regulations, privacy and personal data access (Delponte, 2018).

[bookmark: _Toc98880542][bookmark: _Toc98023117]Table 1: The emerging risks of the implementation of artificial intelligence on project management


	#
	Measurement
	Measuring the influence of emerging risks of the implementation of artificial intelligence on project management
	References

	1
	Technical 
	· Performing similarly in different situations
· Complications in finding the ideal, useful and accurate solution for issues due to the generalized systems
· The need of several experiments and trials
· Limitations caused by variations in added inputs based on the designers' backgrounds
· Unintentional mistakes in added inputs
· Time spent determining the appropriate standards for the models
· The massive quantity of data required to build the system
· The increased possibility of facing cyber-attacks and breaches
· Inability to react to unexpected situations that were not anticipated during the input process.
	(Chowdhury & Sadek, 2012); (Lahmann & Stierli, 2020); (Rao & Golbin, 2020). (McKeown, 2021); (10xDS team, 2021); (Dialani, 2019); (Cheatham et al, 2019)

	2
	Administrative 
	· Liability for mistakes that have happened 
· High expenses  
· requires dedicated time for research for implementation
· Certified designers in analytical models 
· intensified training and practical experience for users
· Lack of creativity in AI systems and absence of innovation in projects
	(Chowdhury & Sadek, 2012); (Delponte, 2018); (Lahmann, Probst, Manager, 2018) 
(Villasenor, 2019); (Osten, 2021); (Skinner, 2021); (Strong Bytes, 2019)

	3
	Cultural
	· Various interpretations of AI definitions and job descriptions
· Inequitable progress as a result of differing perceptions of AI responsibilities and tasks
· Resistance to change
· Differences in team members' perceptions of the significance of collaboration and communication
· Privacy issues that create insecurity within the community  
· Fear about the prospect of replacing people with machines 
	(Lahmann & Probst, 2018); (Delponte 2018); Thomas, 2021); (Dialani, 2019)

	4
	Legal 
	· Data collection regulations 
· Inadequate access to necessary data 
· Discrepancies in data regulations within the digital market
· Alignment with local relevant authorities
· Conforming of AI practice to international laws and regulations
· Decreasing political support as a result of failing to achieve desired results
· Unauthorized access to and misuse of personal data 
	(Delponte, 2018); (Lahmann & Stierli, 2020); (Kerry, 2020); (John, 2021); (Thomas, 2021)




[bookmark: _Toc98880714]Data Collection Method
It is important to choose the right method to collect the required data otherwise, data collected might be irrelevant to the research. The main data collection method used in this research is the quantitative data collection method, which was implemented by conducting an online questionnaire. The questionnaire was utilized through Google surveys and was distributed to the participants directly. Using the quantitative method in this research helped in understanding the influence of the emerging risks of the usage of artificial intelligence in project management through collecting data directly from participants by circulating an online questionnaire (McLeod, 2018). In addition, the quantitative data collection method helped in gathering data and collecting information in the form of numbers, which made it easier to analyse and do comparisons to understand and create meanings (Gaille, 2020). The online questionnaire assisted in approaching individuals directly, which increased the likelihood of a higher number of responses. Also, it increased the speed of getting responses and prevent wasting time in scheduling appointments (Debios, 2019). Moreover, it eased the chance to include as much as required questions that needed to be answered to gather the suitable information for the research (Gaille, 2020). 

[bookmark: _Toc98880715]Structure of questionnaire
As mentioned previously, in this research an online survey was used to collect the needed data by circulating the questionnaire electronically through emails or contact numbers which helped in gathering data related to the influence of the identified risks on managing projects. The questionnaire starts with an introduction that includes important notes about the questionnaire and the study aim. After the introduction, two sections of questions are needed to be answered. The the first section focused on gathering general information about the participants such as age, level of education, specialization, years of experience and their general opinion on the effectiveness of the use of artificial intelligence in project management. This general information will assist in understanding the participant’s backgrounds and experiences. The second section will support in making an assessment of the risks emerging from the usage of artificial intelligence in project management. This section will help in measuring the categories of cultural, technical, legal and administrative risks related to the usage of artificial intelligence that will have the highest impact on project management. The second section is divided into the four risk categories based on the references listed in Table 1 above. and each category includes different risk factors that participants will need to evaluate its likelihood impact. The respondents were asked to rate the likelihood impact of the emerging risks as the following scale: very unlikely, unlikely, neutral, likely and very likely. The main purpose of focusing on this type of questions is to gather information that can be analyzed in a meaningful way to get findings from this research. 

[bookmark: _Toc98880716]Research stages
In this research three main stages were followed to develop the study. The first is reviewing the available literature in the field of artificial intelligence and project management. It helped in understanding the existing information and understand different perceptions related to the topic. In addition, it helped in identifying the gaps in the literature which supported the research topic and focus. Also, the investigated area helped in identifying the most suitable methodologies and research techniques. The information obtained from the literature review helped in developing the base of information related to the influence of risks emerging from the usage of artificial intelligence in project management. The second stage was developing a questionnaire that includes questions to collect data from professionals from the government and private sector who worked on project in different fields. The questionnaire was tested and then slightly modified based on constructive feedback. Questionnaire questions were developed based on information collected from the literature review regarding risk factors related to the usage of artificial intelligence in project management. After publishing the questionnaire, data collected were checked before starting the data analysis process in order to organize the data and insure the consistency. SPSS software was used to conduct different tests to have a statistical analysis of the collected data. The last stage in this research was making conclusions and developing discussions based on the collected data to understand the effect of using artificial intelligence technologies in project management. 

[bookmark: _Toc98880717]Data analysis method 
The data collected from the conducted questionnaire was analysed through SPSS software. Firstly, the data were reviewed, organized and summarized through using Microsoft Excel sheets. Then, they were coded appropriately according to what was required to have meaningful analysis. After that, statistical calculations were made through SPSS software. Different tests and techniques were used such as internal consistency validity (simple correlation coefficient) to ensure the internal consistency, reliability (Cronbach's alpha coefficient tests), frequencies, percentages, mean, standard deviation, and One-way ANOVA test. The One-way ANOVA test was used to explain if there were any significant differences between the respondent's perceptions on risk factors related to the use of artificial intelligence on project management. This technique uses one categorical independent predictor and tests the differences in the centroid (vector) of means of the multiple interval dependents for various categories. As mentioned previously, the questionnaire was answered by 61 respondents and this technique was conducted to justify the groups’ statistical differences. After knowing the significant factors from each risk category, Tukey test was applied to understand which specializations groups had the concerns about the factors. 

[bookmark: _Toc98880718]Validation and verification
Verifying the reliability of the questionnaire is also significant since it will indicate if the questionnaire's items or questions are consistent, as well as its reliability to assess each construct. In this research, Cronbach's alpha coefficient was used for testing reliability which measured the level and strength of consistency (Goforth, 2015). 

[bookmark: _Toc98880719]Chapter summery 
In conclusion, this chapter explains the purposes behind using quantitative data collection method in this research. It also describes the questionnaire structure, pilot as well as the sample type. In addition, it presents a brief on the research stages, data analysis method, the validation and verification process.
[bookmark: _Toc98880720]
CHAPTER FOUR: DATA ANALYSIS AND DISCUSSION 
 
[bookmark: _Toc98880721]Introduction
This chapter will provide analysis details of the data obtained from the questionnaire. It will also explain the main findings and interpretations of the results. Additionally, it will discuss the outcomes and identify some recommendations that would facilitate the process of the application of artificial intelligence technologies in project management and reduce the impact of the emerging risks. 

[bookmark: _Toc98880722]Data Analysis
The first section of questions was focused on asking general questions about the participants such as the age, education level, specialization, years of experience and their perception of the effectiveness of artificial intelligence on project management. The second section focused on making an assessment of the usage of artificial intelligence in project management and the related risk categories. The data collected were analysed through conducting different tests through SPSS software. Further details are explained as the below:

[bookmark: _Toc98880723]Internal consistency validity
Internal consistency validity is defined as the degree of correlation phrases with the total score of the axis to which the phrase belongs. Simple correlation coefficient was done to ensure the internal consistency, the below table (2) explains the results. The table indicates that each phrase is statistically significant to the total score of the axis it belongs to, which indicates that the tool has a high degree of internal consistency validity.

[bookmark: _Toc98880543][bookmark: _Toc98023118]Table 2: internal consistency validity
	Phrases
	Simple correlation coefficient

	
	Technical risk
	Administrative risk
	Cultural risk
	Legal risk
	total risk

	Performing similarly in different situations
	.599**
	
	
	
	.480**

	Complications in finding the ideal, useful and accurate solution for issues due to the generalized systems
	.786**
	
	
	
	.581**

	The need of several experiments and trials
	.784**
	
	
	
	.669**

	Limitations caused by variations in added inputs based on the designers' backgrounds
	.630**
	
	
	
	.379**

	Unintentional mistakes in added inputs
	.717**
	
	
	
	.615**

	Time spent determining the appropriate standards for the models
	.772**
	
	
	
	.544**

	The massive quantity of data required to build the system
	.736**
	
	
	
	.607**

	The increased possibility of facing cyber-attacks and breaches
	.755**
	
	
	
	.622**

	Inability to react to unexpected situations that were not anticipated during the input process.
	.718**
	
	
	
	.629**

	Liability for mistakes that have happened
	
	.704**
	
	
	.707**

	High expenses
	
	.752**
	
	
	.661**

	Requires dedicated time for research for implementation
	
	.651**
	
	
	.472**

	Certified designers in analytical models
	
	.794**
	
	
	.659**

	Intensified training and practical experience for users
	
	.824**
	
	
	.689**

	Lack of creativity in AI systems and absence of innovation in projects
	
	.749**
	
	
	.602**

	Various interpretations of AI definitions and job descriptions
	
	
	.653**
	
	.685**

	Inequitable progress as a result of differing perceptions of AI responsibilities and tasks
	
	
	.775**
	
	.597**

	Resistance to change
	
	
	.730**
	
	.591**

	Differences in team members' perceptions of the significance of collaboration and communication
	
	
	.823**
	
	.682**

	Privacy issues that create insecurity within the community
	
	
	.799**
	
	.669**

	Fear about the prospect of replacing people with machines
	
	
	.840**
	
	.753**

	Data collection regulations
	
	
	
	.890**
	.800**

	Inadequate access to necessary data
	
	
	
	.863**
	.698**

	Discrepancies in data regulations within the digital market
	
	
	
	.872**
	.793**

	Alignment with local relevant authorities
	
	
	
	.782**
	.680**

	Conforming of AI practice to international laws and regulations
	
	
	
	.819**
	.724**

	Decreasing political support as a result of failing to achieve desired results
	
	
	
	.629**
	.558**

	Unauthorized access and misuse of personal data
	
	
	
	.729**
	.657**

	*sig. at 0.05                     **sig. at 0.01






[bookmark: _Toc98880724]Reliability
Table 3 below explains the results of the reliability test using Cronbach's alpha coefficient. The results indicate that the value of the Cronbach's alpha coefficient for the four study axes is greater than 0.7, therefore, signifying that the tool has a high degree of reliability.
	
[bookmark: _Toc98880544][bookmark: _Toc98023119]Table 3: reliability of tool  
	Axes
	Number of items
	Cronbach's Alpha

	Technical risk
	9
	0.885

	Administrative risk
	6
	0.839

	Cultural risk
	6
	0.862

	Legal risk
	7
	0.906

	total risk
	28
	0.945



[bookmark: _Toc98880725]Statistical methods
SPSS software was used in this study to analyse the gathered data through frequencies, percentages, mean, standard deviation, One-way ANOVA, simple correlation coefficient, and Cronbach's alpha coefficient tests.

[bookmark: _Toc98880726]Main findings 
[bookmark: _Toc98880727]Demographic variables
[bookmark: _Toc98880728]Age
Table 4 below explains the distribution of sample members according to age, the results shows that the total sample size is 61 members: 13.1% of them are in age category from 18 -24 years, 62.3% in age category from 25- 34 years, 11.5% in age category from 35 - 44 years, 8.2% in age category from 45-54 years, and 4.9% in age category from 55 - 64 years.

[bookmark: _Toc98023120]

[bookmark: _Toc98880545]Table 4: distribution of sample members according to age
	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Age category
	from 18 -24 years
	8
	13.1
	13.1
	13.1

	
	from 25 - 34 years
	38
	62.3
	62.3
	75.4

	
	from 35 - 44 years
	7
	11.5
	11.5
	86.9

	
	from 45-54 years
	5
	8.2
	8.2
	95.1

	
	from 55 - 64 years
	3
	4.9
	4.9
	100.0

	
	Total
	61
	100.0
	100.0
	




[bookmark: _Toc98225557]Figure 1: distribution of the sample members according to age

[bookmark: _Toc98880729]Level of education 
Table 5 below illustrates the distribution of the sample members according to their level of education. The results show: 1.6% of respondents are in high school, 52.5% have a bachelor's degree, and 45.9% have their master’s degree.

[bookmark: _Toc98880546][bookmark: _Toc98023121]Table 5: distribution of sample members according to level of education
	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Level of education
	High school
	1
	1.6
	1.6
	1.6

	
	Bachelor's degree
	32
	52.5
	52.5
	54.1

	
	Master’s degree
	28
	45.9
	45.9
	100.0

	
	Total
	61
	100.0
	100.0
	




[bookmark: _Toc98225558]Figure 2: distribution of sample members according to level of education

[bookmark: _Toc98880730]Specialisation 
Table 6 below describes the distribution of the sample members according to their specialization. The results in the table dictate that there is a diversity of specializations in the sample members. The highest count in specialization type is project management with 59% followed by artificial intelligence with a 14.8% while other specializations fall between 1.6%-4.9%.

[bookmark: _Toc98880547][bookmark: _Toc98023122]Table 6: distribution of the sample members according to specialization
	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	specialization
	Artificial intelligence
	9
	14.8
	14.8
	14.8

	
	Project management
	36
	59.0
	59.0
	73.8

	
	Award business manager
	2
	3.3
	3.3
	77.0

	
	International relations
	3
	4.9
	4.9
	82.0

	
	Economy
	1
	1.6
	1.6
	83.6

	
	Graphic design
	1
	1.6
	1.6
	85.2

	
	Public relations
	3
	4.9
	4.9
	90.2

	
	Commerce
	1
	1.6
	1.6
	91.8

	
	Medical
	2
	3.3
	3.3
	95.1

	
	Mechatronics
	1
	1.6
	1.6
	96.7

	
	Social impact projects focused on climate change
	1
	1.6
	1.6
	98.4

	
	Quality
	1
	1.6
	1.6
	100.0

	
	Total
	61
	100.0
	100.0
	




[bookmark: _Toc98225559]Figure 3: Distribution of the sample members according to specialization

[bookmark: _Toc98880731]Years of Experience  
Table 7 below explains the distribution of the sample members according to their years of experience. The results in the table indicate that 21.3% of respondents have experience less than a year, 44.3% have experience from 1- 5 years, 3% have experience from 6-10 years, 6.6% have experience from 10-20 years, and 4.9% have more than 20 years of experience.

[bookmark: _Toc98880548][bookmark: _Toc98023123]Table 7: distribution of the sample members according to experience
	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Years of Experience  

	Less than a year
	13
	21.3
	21.3
	21.3

	
	1-5 years
	27
	44.3
	44.3
	65.6

	
	6-10 years
	14
	23.0
	23.0
	88.5

	
	10-20 years
	4
	6.6
	6.6
	95.1

	
	More than 20 years
	3
	4.9
	4.9
	100.0

	
	Total
	61
	100.0
	100.0
	




[bookmark: _Toc98225560]Figure 4: distribution of the sample members according to experience

[bookmark: _Toc98880732]Effective of usage of artificial intelligence in project management
Table 8 below explains the distribution of the sample members according to their opinion on the effectiveness of artificial intelligence usage in project management. The results indicate that 1.6% of respondents saw that the usage of artificial intelligence in project management is very ineffective, 4.9% saw it ineffective, 13.1% believe it is satisfactory, 44.3% think it is effective, and 36.1% think it is very effective.

[bookmark: _Toc98880549][bookmark: _Toc98023124]Table 8: effective of usage of artificial intelligence in project management
	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Very Ineffective
	1
	1.6
	1.6
	1.6

	
	Ineffective
	3
	4.9
	4.9
	6.6

	
	Satisfactory
	8
	13.1
	13.1
	19.7

	
	Effective
	27
	44.3
	44.3
	63.9

	
	Very Effective
	22
	36.1
	36.1
	100.0

	
	Total
	61
	100.0
	100.0
	




[bookmark: _Toc98225561]Figure 5: effective of usage of artificial intelligence in project management

[bookmark: _Toc98880733]Emerging risks of the implementation of artificial intelligence in project management.
[bookmark: _Toc98880734]Technical risks
Table 9 below reviews the likelihood for technical risks to have an impact on the use of artificial intelligence in project management. The results indicate that the overall mean of the likelihood for technical risks to have an impact on the use of artificial intelligence in project management is 2.8 degree, only one technical risk can have an impact on the use of artificial intelligence in project management. This risk is "the need of several experiments and trials" with a mean of 2.5 degree. While the sample members cannot determine whether the remaining technical risks can have an impact on the use of artificial intelligence in project management.

[bookmark: _Toc98880550][bookmark: _Toc98023125]Table 9: likelihood for technical risks to have an impact on the use of artificial intelligence in project management
	
Phrases 
	Responses 
	Mean
	Stander deviation
	Indication 

	
	Very Likely
	Likely
	Neutral
	Unlikely
	Very Unlikely
	
	
	

	Performing similarly in different situations (TR1)
	Count
	6
	17
	24
	9
	5
	2.8361
	1.06740
	Neutral

	
	%
	9.8%
	27.9%
	39.3%
	14.8%
	8.2%
	
	
	

	Complications in finding the ideal, useful and accurate solution for issues due to the generalized systems (TR2)
	Count
	3
	23
	15
	15
	5
	2.9344
	1.07810
	Neutral

	
	%
	4.9%
	37.7%
	24.6%
	24.6%
	8.2%
	
	
	

	The need of several experiments and trials (TR3)
	Count
	12
	20
	18
	8
	3
	2.5082
	1.10488
	Likely

	
	%
	19.7%
	32.8%
	29.5%
	13.1%
	4.9%
	
	
	

	Limitations caused by variations in added inputs based on the designers' backgrounds (TR4)
	Count
	4
	17
	22
	13
	5
	2.9672
	1.04829
	Neutral

	
	%
	6.6%
	27.9%
	36.1%
	21.3%
	8.2%
	
	
	

	Unintentional mistakes in added inputs (TR5)
	Count
	4
	16
	27
	8
	6
	2.9344
	1.03068
	Neutral

	
	%
	6.6%
	26.2%
	44.3%
	13.1%
	9.8%
	
	
	

	Time spent determining the appropriate standards for the models (TR6)
	Count
	8
	17
	17
	14
	5
	2.8525
	1.16671
	Neutral

	
	%
	13.1%
	27.9%
	27.9%
	23.0%
	8.2%
	
	
	

	The massive quantity of data required to build the system (TR7)
	Count
	6
	24
	17
	6
	8
	2.7705
	1.17464
	Neutral

	
	%
	9.8%
	39.3%
	27.9%
	9.8%
	13.1%
	
	
	

	The increased possibility of facing cyber-attacks and breaches (TR8)
	Count
	7
	22
	13
	11
	8
	2.8525
	1.23607
	Neutral

	
	%
	11.5%
	36.1%
	21.3%
	18.0%
	13.1%
	
	
	

	Inability to react to unexpected situations that were not anticipated during the input process (TR9)
	Count
	5
	25
	19
	8
	4
	2.6885
	1.02536
	Neutral

	
	%
	8.2%
	41.0%
	31.1%
	13.1%
	6.6%
	
	
	

	Overall mean = 2.8 degree




[bookmark: _Toc98225562]Figure 6: Likelihood for technical risks to have an impact on the use of artificial intelligence in project management

[bookmark: _Toc98880735]Administrative risks
Table 10 below reviews the likelihood for administrative risk to have an impact on the use of artificial intelligence in project management. The results in the table indicate that the overall mean of the likelihood for administrative risk to have an impact on the use of artificial intelligence in project management is 2.7 degree. Two administrative risks can have an impact on the use of artificial intelligence in project management which are: “High expenses” with a mean of 2.60 degree and “Certified designers in analytical models” with a mean of 2.52 degree. The sample members cannot determine whether the remaining administrative risk can have an impact on the use of artificial intelligence in project management.

[bookmark: _Toc98880551][bookmark: _Toc98023126]Table 10: likelihood for Administrative risk to have an impact on the use of artificial intelligence in project management
	
Phrases
	Responses
	Mean
	Stander deviation
	Indication 

	
	Very Likely
	Likely
	Neutral
	Unlikely
	Very Unlikely
	
	
	

	Liability for mistakes that have happened (AR1)
	Count
	4
	14
	30
	9
	4
	2.9180

	.95385

	Neutral

	
	%
	6.6%
	23.0%
	49.2%
	14.8%
	6.6%
	
	
	

	High expenses (AR2)
	Count
	6
	27
	16
	9
	3
	2.6066

	1.02109

	Likely

	
	%
	9.8%
	44.3%
	26.2%
	14.8%
	4.9%
	
	
	

	Requires dedicated time for research for implementation (AR3)
	Count
	8
	21
	19
	10
	3
	2.6557

	1.06278

	Neutral

	
	%
	13.1%
	34.4%
	31.1%
	16.4%
	4.9%
	
	
	

	Certified designers in analytical models (AR4)
	Count
	8
	27
	14
	10
	2
	2.5246

	1.02643

	Likely

	
	%
	13.1%
	44.3%
	23.0%
	16.4%
	3.3%
	
	
	

	Intensified training and practical experience for users (AR5)
	Count
	11
	17
	19
	10
	4
	2.6557

	1.15304

	Neutral

	
	%
	18.0%
	27.9%
	31.1%
	16.4%
	6.6%
	
	
	

	Lack of creativity in AL systems and absence of innovation in projects (AR6)
	Count
	8
	15
	15
	15
	8
	3.0000
	1.25167
	Neutral

	
	%
	13.1%
	24.6%
	24.6%
	24.6%
	13.1%
	
	
	

	Overall mean = 2.7 degree



[bookmark: _Toc98225563]Figure 7: Likelihood for Administrative risk to have an impact on the use of artificial intelligence in project management 


[bookmark: _Toc98880736]Cultural risks
Table 11 below reviews the likelihood for cultural risks to have an impact on the use of artificial intelligence in project management. The results indicate that the overall mean of the likelihood for cultural risks to have an impact on the use of artificial intelligence in project management is 2.73 degree. Only one cultural risk can have an impact on the use of artificial intelligence in project management, this risk is "Resistance to change" with a mean of 2.59 degree. The sample members cannot determine whether the remaining Cultural risks can have an impact on the use of artificial intelligence in project management.

[bookmark: _Toc98880552][bookmark: _Toc98023127]Table 11: reviews the likelihood for Cultural risks to have an impact on the use of artificial intelligence in project management
	
Phrases
	Responses
	Mean
	Stander deviation
	Indication 

	
	Very Likely
	Likely
	Neutral
	Unlikely
	Very Unlikely
	
	
	

	Various interpretations of AI definitions and job descriptions (CR1)
	Count
	6
	16
	23
	11
	5
	2.8852

	1.08164

	Neutral

	
	%
	9.8%
	26.2%
	37.7%
	18.0%
	8.2%
	
	
	

	Inequitable progress as a result of differing perceptions of AI responsibilities and tasks (CR2)
	Count
	3
	21
	20
	13
	4
	2.9016

	1.01168

	Neutral

	
	%
	4.9%
	34.4%
	32.8%
	21.3%
	6.6%
	
	
	

	Resistance to change (CR3)
	Count
	9
	22
	18
	9
	3
	2.5902

	1.07047

	Likely

	
	%
	14.8%
	36.1%
	29.5%
	14.8%
	4.9%
	
	
	

	Differences in team members' perceptions of the significance of collaboration and communication (CR4)
	Count
	5
	23
	18
	13
	2
	2.7377

	.99836

	Neutral

	
	%
	8.2%
	37.7%
	29.5%
	21.3%
	3.3%
	
	
	

	Privacy issues that create insecurity within the community (CR5)
	Count
	10
	20
	17
	8
	6
	2.6721

	1.19333

	Neutral

	
	%
	16.4%
	32.8%
	27.9%
	13.1%
	9.8%
	
	
	

	Fear about the prospect of replacing people with machines (CR6)
	Count
	11
	18
	19
	8
	5
	2.6393
	1.16951
	Neutral

	
	%
	18.0%
	29.5%
	31.1%
	13.1%
	8.2%
	
	
	

	Overall mean = 2.73 degree



[bookmark: _Toc98225564]Figure 8: likelihood for Cultural risks to have an impact on the use of artificial intelligence in project management




[bookmark: _Toc98880737]Legal risks
Table 12 below reviews the likelihood for Legal risks to have an impact on the use of artificial intelligence in project management. The results indicate that the overall mean of the likelihood for legal risks to have an impact on the use of artificial intelligence in project management is 2.8 degree. The sample members cannot determine all the legal risks that can have an impact on the use of artificial intelligence in project management.

[bookmark: _Toc98880553][bookmark: _Toc98023128]Table 12: reviews the likelihood for Legal risks to have an impact on the use of artificial intelligence in project management
	
Phrases 
	Responses
	Mean
	Stander deviation
	Indication

	
	Very Likely
	Likely
	Neutral
	Unlikely
	Very Unlikely
	
	
	

	Data collection regulations  (LR1)
	Count
	11
	15
	20
	11
	4
	2.7049

	1.15966

	Neutral

	
	%
	18.0%
	24.6%
	32.8%
	18.0%
	6.6%
	
	
	

	Inadequate access to necessary data  (LR2)
	Count
	8
	13
	22
	13
	5
	2.9016

	1.13585

	Neutral

	
	%
	13.1%
	21.3%
	36.1%
	21.3%
	8.2%
	
	
	

	Discrepancies in data regulations within the digital market  (LR3)
	Count
	8
	16
	23
	10
	4
	2.7705

	1.08618

	Neutral

	
	%
	13.1%
	26.2%
	37.7%
	16.4%
	6.6%
	
	
	

	Alignment with local relevant authorities  (LR4)
	Count
	9
	15
	20
	12
	5
	2.8197

	1.16201

	Neutral

	
	%
	14.8%
	24.6%
	32.8%
	19.7%
	8.2%
	
	
	

	Conforming of AI practice to international laws and regulations  (LR5)
	Count
	5
	20
	22
	7
	7
	2.8525

	1.10809

	Neutral

	
	%
	8.2%
	32.8%
	36.1%
	11.5%
	11.5%
	
	
	

	Decreasing political support as a result of failing to achieve desired results  (LR6)
	Count
	4
	16
	26
	13
	2
	2.8852

	.93271

	Neutral

	
	%
	6.6%
	26.2%
	42.6%
	21.3%
	3.3%
	
	
	

	Unauthorized access to and misuse of personal data (LR7)
	Count
	7
	22
	16
	11
	5
	2.7541
	1.13513
	Neutral

	
	%
	11.5%
	36.1%
	26.2%
	18.0%
	8.2%
	
	
	

	Overall mean = 2.8 degree




[bookmark: _Toc98225565]Figure 9: likelihood for Legal risks to have an impact on the use of artificial intelligence in project management

[bookmark: _Toc98880738]Analysis of Variance of "Technical risk"
ANOVA was performed to determine if there were any significant differences between the views of respondents on the "Technical risks” category that includes 9 risk factors, where they were asked to give a rating between the values of 1 to 5 to test the hypotheses related to specialization:
H01: β1 = 0. There is no statistically significant difference between the views of respondents on "Technical risk” related to specialization. 
HA1: β1 ≠ 0. There is statistically significant difference between the views of respondents on "Technical risk” related to specialization.
The ANOVA results revealed that there were some significant differences in the means of respondents’ opinions on factors TR3, and TR5. While there was no statistically significant difference between the respondents' perceptions on other "Technical risk" factors related to specialization, as shown in Table (13). 
As described in Table 13 below, the results indicated that there were significant differences in the mean scores for respondents about factor TR3 where the result of this factor showed that F= 4.492 with sig. = 0.015; and TR5 where the result of this factor showed that F= 3.362 with sig. = 0.015. All sig. of these 2 factors is below 0.05. This result is consistent with the research hypothesis (HA1: β1 ≠ 0. There is statistically significant difference between the views of respondents on "Technical risk” related to specialization).
On the other hand, the results indicated that there were no significant differences in the mean scores for respondents about factors: TR1, TR2, TR4, TR6, TR7, TR8, and TR9. This result is consistent with the null hypothesis (H01: β1 = 0. There is no statistically significant difference between the views of respondents on "Technical risk” related to specialization).

[bookmark: _Toc98880554][bookmark: _Toc98023129]Table 13: One way ANOVA for "Technical risk"
	
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	TR1
	Between Groups
	2.633
	2
	1.316
	1.161
	.320

	
	Within Groups
	65.728
	58
	1.133
	
	

	
	Total
	68.361
	60
	
	
	

	TR2
	Between Groups
	5.249
	2
	2.625
	2.361
	.103

	
	Within Groups
	64.488
	58
	1.112
	
	

	
	Total
	69.738
	60
	
	
	

	TR3
	Between Groups
	9.824
	2
	4.912
	4.492
	.015

	
	Within Groups
	63.422
	58
	1.093
	
	

	
	Total
	73.246
	60
	
	
	

	TR4
	Between Groups
	5.276
	2
	2.638
	2.523
	.089

	
	Within Groups
	60.658
	58
	1.046
	
	

	
	Total
	65.934
	60
	
	
	

	TR5
	Between Groups
	6.621
	2
	3.310
	3.362
	.042

	
	Within Groups
	57.117
	58
	.985
	
	

	
	Total
	63.738
	60
	
	
	

	TR6
	Between Groups
	4.214
	2
	2.107
	1.578
	.215

	
	Within Groups
	77.458
	58
	1.335
	
	

	
	Total
	81.672
	60
	
	
	

	TR7
	Between Groups
	3.462
	2
	1.731
	1.266
	.290

	
	Within Groups
	79.325
	58
	1.368
	
	

	
	Total
	82.787
	60
	
	
	

	TR8
	Between Groups
	5.147
	2
	2.574
	1.725
	.187

	
	Within Groups
	86.525
	58
	1.492
	
	

	
	Total
	91.672
	60
	
	
	

	TR9
	Between Groups
	3.541
	2
	1.770
	1.725
	.187

	
	Within Groups
	59.541
	58
	1.027
	
	

	
	Total
	63.082
	60
	
	
	


LSD post-hoc tests were conducted to find out the differences between the views of respondents as in table (14), and the results indicated that:
For TR3, there were significant differences between "Project management" and "Artificial intelligence" in favor of Project management where the Mean Difference= 1.04935 with sig. = 0.005.
For TR5, there were significant differences between "other "and "Project management" in favor of other where the Mean Difference= 0. 62857 with sig. = 0.045. Also, a significant difference between "other "and "Artificial intelligence" in favor of other where the Mean Difference= 0. 96364 with sig. = 0.017. 

[bookmark: _Toc98880555]Table 14: LSD post-hoc tests to find out the differences between the views of respondents 
	Dependent Variable
	(I) specialization
	(J) specialization
	Mean Difference (I-J)
	Std. Error
	Sig.
	95% Confidence Interval

	
	
	
	
	
	
	Lower Bound
	Upper Bound

	TR3
	Project management
	Artificial intelligence
	1.04935*
	.36145
	.005
	.3258
	1.7729

	
	
	other
	.01905
	.32271
	.953
	-.6269-
	.6650

	
	Artificial intelligence
	Project management
	-1.04935-*
	.36145
	.005
	-1.7729-
	-.3258-

	
	
	other
	-1.03030-*
	.41510
	.016
	-1.8612-
	-.1994-

	
	other
	Project management
	-.01905-
	.32271
	.953
	-.6650-
	.6269

	
	
	Artificial intelligence
	1.03030*
	.41510
	.016
	.1994
	1.8612

	TR5
	Project management
	Artificial intelligence
	.33506
	.34302
	.333
	-.3516-
	1.0217

	
	
	other
	-.62857-*
	.30625
	.045
	-1.2416-
	-.0155-

	
	Artificial intelligence
	Project management
	-.33506-
	.34302
	.333
	-1.0217-
	.3516

	
	
	other
	-.96364-*
	.39392
	.017
	-1.7522-
	-.1751-

	
	other
	Project management
	.62857*
	.30625
	.045
	.0155
	1.2416

	
	
	Artificial intelligence
	.96364*
	.39392
	.017
	.1751
	1.7522

	*. The mean difference is significant at the 0.05 level.


Generally, the result of the ANOVA for "Technical risk" indicates that there was statistically significant difference between the respondents' perceptions on 2 factors. Therefore, the null hypothesis was partially accepted.

[bookmark: _Toc98880739]Analysis of Variance of "Administrative risk"
ANOVA was performed to determine if there were any significant differences between the views of respondents on "Administrative risks” category, which includes 6 risk factors, where they were asked to give a rating between the values of 1 to 5 to test the hypotheses related to specialization:
H02: β2 = 0. There is no statistically significant difference between the views of respondents on "Administrative risk” related to specialization. 
HA2: β2 ≠ 0. There is statistically significant difference between the views of respondents on "Administrative risk” related to specialization.
The ANOVA results revealed that there were some significant differences in the means of respondents’ opinions on one factor which is AR2. While there was no statistically significant difference between the respondents' perceptions on other "Administrative risk" factors related to specialization, as shown in Table (15). 
As described in Table 15 below, the results indicated that there were significant differences in the mean scores for respondents about factor AR2 where the result of this factor showed that F= 6.830 with sig. = 0.002 which is below 0.05. This result is consistent with the research hypothesis (HA2: β2 ≠ 0. There is statistically significant difference between the views of respondents on "Administrative risk” related to specialisation).
On the other hand, the results indicated that there were no significant differences in the mean scores for respondents about factors: AR1, AR3, AR4, AR5, and AR6. This result is consistent with the null hypothesis (H02: β2 = 0. There is no statistically significant difference between the views of respondents on "Administrative risk” related to specialization).

[bookmark: _Toc98880556][bookmark: _Toc98023131]Table 15: One way ANOVA for "Administrative risk"
	
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	AR1
	Between Groups
	3.958
	2
	1.979
	2.267
	.113

	
	Within Groups
	50.632
	58
	.873
	
	

	
	Total
	54.590
	60
	
	
	

	AR2
	Between Groups
	11.925
	2
	5.963
	6.830
	.002

	
	Within Groups
	50.632
	58
	.873
	
	

	
	Total
	62.557
	60
	
	
	

	AR3
	Between Groups
	5.417
	2
	2.709
	2.520
	.089

	
	Within Groups
	62.353
	58
	1.075
	
	

	
	Total
	67.770
	60
	
	
	

	AR4
	Between Groups
	3.999
	2
	2.000
	1.959
	.150

	
	Within Groups
	59.214
	58
	1.021
	
	

	
	Total
	63.213
	60
	
	
	

	AR5
	Between Groups
	1.912
	2
	.956
	.712
	.495

	
	Within Groups
	77.858
	58
	1.342
	
	

	
	Total
	79.770
	60
	
	
	

	AR6
	Between Groups
	1.524
	2
	.762
	.478
	.623

	
	Within Groups
	92.476
	58
	1.594
	
	

	
	Total
	94.000
	60
	
	
	


LSD post-hoc tests were conducted to find out the differences between the views of respondents as in table (16), and the results indicated that:
For AR2, there were significant differences between "Project management" and "Artificial intelligence" in favor of Project management where the Mean Difference= 1. 17403 with sig. = 0.001. And there were significant differences between "other" and "Artificial intelligence" in favor of other where the Mean Difference= 1. 07879 with sig. = 0.005

[bookmark: _Toc98880557][bookmark: _Toc98023132]Table 16: LSD post-hoc tests to find out the differences between the views of respondents 
	Dependent Variable
	(I) specialization
	(J) specialization
	Mean Difference (I-J)
	Std. Error
	Sig.
	95% Confidence Interval

	
	
	
	
	
	
	Lower Bound
	Upper Bound

	ADR2
	Project management
	Artificial intelligence
	1.17403*
	.32296
	.001
	.5276
	1.8205

	
	
	other
	.09524
	.28834
	.742
	-.4819-
	.6724

	
	Artificial intelligence
	Project management
	-1.17403-*
	.32296
	.001
	-1.8205-
	-.5276-

	
	
	other
	-1.07879-*
	.37089
	.005
	-1.8212-
	-.3364-

	
	other
	Project management
	-.09524-
	.28834
	.742
	-.6724-
	.4819

	
	
	Artificial intelligence
	1.07879*
	.37089
	.005
	.3364
	1.8212

	*. The mean difference is significant at the 0.05 level.


Generally, the result of the ANOVA for "Administrative risk" indicates that there was statistically significant difference between the respondents' perceptions on 1 factor. Therefore, the null hypothesis was partially accepted.


[bookmark: _Toc98880740]Analysis of Variance of "Cultural risk"
ANOVA was performed to determine if there were any significant differences between the views of respondents on "Cultural risk”, which includes 6 risk factors, where they were asked to give a rating between the values of 1 to 5 to test the hypotheses related to specialization:
H03: β3 = 0. There is no statistically significant difference between the views of respondents on "Cultural risk” related to specialization. 
HA3: β3 ≠ 0. There is statistically significant difference between the views of respondents on "Cultural risk” related to specialization.
The ANOVA results revealed that there were some significant differences in the means of respondents’ opinions on one factor which is CR2. While there was no statistically significant difference between the respondents' perceptions on other "Cultural risk" factors related to specialization, as shown in Table 17. 
As described in Table 17 below, the results indicated that there were significant differences in the mean scores for respondents about factor CR2 where the result of this factor showed that F= 3.311 with sig. = 0.043 which is below 0.05. This result is consistent with the research hypothesis (HA3: β3 ≠ 0. There is statistically significant difference between the views of respondents on "Cultural risk” related to specialization).
On the other hand, the results indicated that there were no significant differences in the mean scores for respondents about factors: CR1, CR3, CR4, CR5, and CR6. This result is consistent with the null hypothesis (H03: β3 = 0. There is no statistically significant difference between the views of respondents on "Cultural risk” related to specialization).

[bookmark: _Toc98880558]Table 17: One way ANOVA for "Cultural risk"
	
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	CR1
	Between Groups
	5.927
	2
	2.963
	2.674
	.077

	
	Within Groups
	64.270
	58
	1.108
	
	

	
	Total
	70.197
	60
	
	
	

	CR2
	Between Groups
	6.293
	2
	3.146
	3.311
	.043

	
	Within Groups
	55.117
	58
	.950
	
	

	
	Total
	61.410
	60
	
	
	

	CR3
	Between Groups
	2.849
	2
	1.425
	1.254
	.293

	
	Within Groups
	65.905
	58
	1.136
	
	

	
	Total
	68.754
	60
	
	
	

	CR4
	Between Groups
	.989
	2
	.495
	.488
	.616

	
	Within Groups
	58.814
	58
	1.014
	
	

	
	Total
	59.803
	60
	
	
	

	CR5
	Between Groups
	3.221
	2
	1.610
	1.136
	.328

	
	Within Groups
	82.222
	58
	1.418
	
	

	
	Total
	85.443
	60
	
	
	

	CR6
	Between Groups
	2.980
	2
	1.490
	1.093
	.342

	
	Within Groups
	79.086
	58
	1.364
	
	

	
	Total
	82.066
	60
	
	
	


LSD post-hoc tests were conducted to find out the differences between the views of respondents as in Table 18 below, and the results indicated that:
For CR2, there were significant differences between "Project management" and "Artificial intelligence" in favor of Project management where the Mean Difference= 1. 73506 with sig. = 0.033. 
[bookmark: _Toc98880559][bookmark: _Toc98023134]Table 18: LSD post-hoc tests to find out the differences between the views of respondents 
	Dependent Variable
	(I) specialization
	(J) specialization
	Mean Difference (I-J)
	Std. Error
	Sig.
	95% Confidence Interval

	
	
	
	
	
	
	Lower Bound
	Upper Bound

	CR2
	Project management
	Artificial intelligence
	.73506*
	.33696
	.033
	.0606
	1.4096

	
	
	other
	.57143
	.30084
	.062
	-.0308-
	1.1736

	
	Artificial intelligence
	Project management
	-.73506-*
	.33696
	.033
	-1.4096-
	-.0606-

	
	
	other
	-.16364-
	.38697
	.674
	-.9382-
	.6110

	
	other
	Project management
	-.57143-
	.30084
	.062
	-1.1736-
	.0308

	
	
	Artificial intelligence
	.16364
	.38697
	.674
	-.6110-
	.9382

	*. The mean difference is significant at the 0.05 level.



Generally, the result of the ANOVA for "Cultural risk" indicates that there was statistically significant difference between the respondents' perceptions on 1 factor. Therefore, the null hypothesis was partially accepted.

[bookmark: _Toc98880741]Analysis of Variance of "Legal risk"
ANOVA was performed to determine if there were any significant differences between the views of respondents on "Legal risk”, which includes 7 risk factors, where they were asked to give a rating between the values of 1 to 5 to test the hypotheses related to specialization:
H04: β4 = 0. There is no statistically significant difference between the views of respondents on "Legal risk” related to specialization. 
HA4: β4 ≠ 0. There is statistically significant difference between the views of respondents on "Legal risk” related to specialization.
The ANOVA results revealed that there were some significant differences in the means of respondents’ opinions on one factor which is LR1. While there was no statistically significant difference between the respondents' perceptions on other "Legal risk" factors related to specialization, as shown in Table 19. 
As shown in Table 19 below, the results indicated that there were significant differences in the mean scores for respondents about factor LR1 where the result of this factor showed that F= 4.075 with sig. = 0.022 which is below 0.05. This result is consistent with the research hypothesis (HA4: β4 ≠ 0. There is statistically significant difference between the views of respondents on " Legal risk” related to specialization).
On the other hand, the results indicated that there were no significant differences in the mean scores for respondents about factors: LR2, LR3, LR4, LR5, LR6, and LR7. This result is consistent with the null hypothesis (H04: β4 = 0. There is no statistically significant difference between the views of respondents on "Legal risk” related to specialization).

[bookmark: _Toc98880560][bookmark: _Toc98023135]Table 19: One way ANOVA for "Legal risk"
	
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	LR1
	Between Groups
	9.942
	2
	4.971
	4.075
	.022

	
	Within Groups
	70.746
	58
	1.220
	
	

	
	Total
	80.689
	60
	
	
	

	LR2
	Between Groups
	3.245
	2
	1.623
	1.269
	.289

	
	Within Groups
	74.165
	58
	1.279
	
	

	
	Total
	77.410
	60
	
	
	

	LR3
	Between Groups
	4.792
	2
	2.396
	2.106
	.131

	
	Within Groups
	65.995
	58
	1.138
	
	

	
	Total
	70.787
	60
	
	
	

	LR4
	Between Groups
	1.837
	2
	.919
	.673
	.514

	
	Within Groups
	79.179
	58
	1.365
	
	

	
	Total
	81.016
	60
	
	
	

	LR5
	Between Groups
	.093
	2
	.046
	.037
	.964

	
	Within Groups
	73.579
	58
	1.269
	
	

	
	Total
	73.672
	60
	
	
	

	LR6
	Between Groups
	2.110
	2
	1.055
	1.222
	.302

	
	Within Groups
	50.087
	58
	.864
	
	

	
	Total
	52.197
	60
	
	
	

	LR7
	Between Groups
	6.726
	2
	3.363
	2.763
	.071

	
	Within Groups
	70.585
	58
	1.217
	
	

	
	Total
	77.311
	60
	
	
	


LSD post-hoc tests were conducted to find out the differences between the views of respondents as in Table 20, and the results indicated that:
For LR1, there were significant differences between "Project management" and "Artificial intelligence" in favor of Project management where the Mean Difference= 1. 08831 with sig. = 0.006. And there were significant differences between "other" and "Artificial intelligence" in favor of other where the Mean Difference= 0. 87879 with sig. = 0.050.
[bookmark: _Toc98880561][bookmark: _Toc98023136]Table 20: LSD post-hoc tests to find out the differences between the views of respondents
	Dependent Variable
	(I) specialization
	(J) specialization
	Mean Difference (I-J)
	Std. Error
	Sig.
	95% Confidence Interval

	
	
	
	
	
	
	Lower Bound
	Upper Bound

	LR1
	Project management
	Artificial intelligence
	1.08831*
	.38176
	.006
	.3241
	1.8525

	
	
	other
	.20952
	.34083
	.541
	-.4727-
	.8918

	
	Artificial intelligence
	Project management
	-1.08831-*
	.38176
	.006
	-1.8525-
	-.3241-

	
	
	other
	-.87879-*
	.43841
	.050
	-1.7564-
	-.0012-

	
	other
	Project management
	-.20952-
	.34083
	.541
	-.8918-
	.4727

	
	
	Artificial intelligence
	.87879*
	.43841
	.050
	.0012
	1.7564

	*. The mean difference is significant at the 0.05 level.


Generally, the result of the ANOVA for "Legal risk" indicates that there was statistically significant difference between the respondents' perceptions on 1 factor. Therefore, the null hypothesis was partially accepted.

[bookmark: _Toc98880742]Discussion and Recommendations
The main aim of this research is to identify the emerging risks of the implementation of artificial intelligence in project management. In addition to studying the perception of users from different specialization of the risk categories of the use of artificial intelligence in project management.  The first objective of the research was to identify the importance of using artificial intelligence in managing projects. The literature review has confirmed the importance of employing artificial intelligence in identifying patterns, creating databases and executing repetitive tasks. The use of artificial intelligence will help project managers to avoid wasting time, efforts and delivering outcomes successfully. The second objective concentrated on identifying the emerging risks of the implementation of artificial intelligence in project management. The literature review identified four main categories that includes 28 of risks in total associated with the use of artificial intelligence in project management. The identified risk categories are cultural, technical, administrative and legal risks. The third objective focused on understanding the factors based on the data gathered from the survey. The tests showed that the highest percentage of age group of participants is the age group of 25-34 years. 52% of participants hold their bachelor’s degree and 59% works in the field of project management. In addition, 44.3% of participants has 1-5 years of experience. In addition, an ANOVA test was conducted to understand the significant differences between the views of respondents on the four categories based on their specialization. Generally, participants from different specializations agree that the mentioned risk factors in the literature review of using artificial intelligence will have an impact on project management except for a total 5 risk factors from different categories. The below sections will discuss the results obtained from the test conducted through using SPSS software.
[bookmark: _Toc92057168]
[bookmark: _Toc98880743]Technical risk category:
The literature review has confirmed that using artificial intelligence in project management will develop the field. However, studies show that users realize that there are some technical risks that might occur. Researches explain that new technologies and the application of artificial intelligence is difficult to come without any risks as they are all developed by humans so there is always an opportunity for improvement (Lahmann & Stierli, 2020). The rapid speed of development makes organizations push for using technologies even if they were not mature enough (Bhatti, 2020). Without understanding the dimensions and effect of applying artificial intelligence, project managers might not be able to deliver the expected outcomes through the incorrect application of artificial intelligence in managing projects (Lahmann & Stierli, 2020). It is important to invest in improving skills and building developed infrastructure to mitigate technical risks (Bhatti, 2020).

According to the data analysis findings, the responses showed that there were no significant differences according to the specialization of participants in 7 factors from the technical risks category which are: 
· Performing similarly in different situations (TR1)
· Complications in finding the ideal, useful and accurate solution for issues due to the generalized systems (TR2)
· Limitations caused by variations in added inputs based on the designers' backgrounds (TR4)
· Time spent determining the appropriate standards for the models (TR6)
· The massive quantity of data required to build the system (TR7)
· The increased possibility of facing cyber-attacks and breaches (TR8)
· Inability to react to unexpected situations that were not anticipated during the input process (TR9)

However, the ANOVA test showed that there was a significant difference in views between participants in two factors only, which are:
· The need of several experiments and trials (TR3)
· Unintentional mistakes in added inputs (TR5)

“The need of several experiments and trials” risk might cause delays in delivering the projects as it takes time to understand the best use of artificial intelligence in managing projects. As mentioned in table 21, The main challenge that organizations face is finding enough time to conduct necessary experiments for their technologies which leads to the failure of delivering outcomes (Loon, 2021). “Unintentional mistakes in added inputs” risk can affect the delivery of outcomes negatively as this risk is related to the base of creating artificial intelligence technologies (Cheatham et al, 2019). Having different views between project managers and participants working in the field of artificial intelligence and other sectors could be due to the various experiences and specialties of participants about dealing with the application of artificial intelligence in project management. It is important to learn from previous experiences and use new skills to be able to use the new technologies and minimize the unintentional mistakes (Roza, 2019). It is highly recommended to learn new skills and capabilities to be able to use the new technologies and minimize the unintentional mistakes (Airswift, 2021). In addition, employees should focus on elements such as creativity and critical thinking to be able to benefit from the available technologies (Resnick 2018).

[bookmark: _Toc98880562][bookmark: _Toc98023137]Table 21: Research question related to “Technical risks” and Hypotheses results
	Research Question 
	Is there a statistically significant difference between the respondents’ perceptions in the different groups of specialization in Technical risk factors? 

	Hypothesis 
	H01: β1 = 0. There is no statistically significant difference between the views of respondents on "Technical risk” related to specialization. 

	Results 
	The ANOVA results indicate that there were some significant differences in the means of respondents’ opinions on factors TR3, and TR5

	Researcher Observation
	· The responses show that participants from different specialisations had different concerns about these two factors which are “TR3: The need of several experiments and trials” and “TR5: Unintentional mistakes in added inputs”
· Having different perceptions could be due to various experiences and specialties of participants about dealing with the usage of artificial intelligence in project management. 
· It is important to learn from previous experiences and build databases that includes lessons learned and development methods to avoid this risk.
· Also, it is highly recommended to learn new skills and capabilities to be able to use the new technologies and minimize the unintentional mistakes.
· In addition, employees should focus on elements such as creativity and critical thinking to learn from previous experiments.
· These proposed recommendations will facilitate the use of artificial intelligence efficiently in project management.  

	Conclusion 

	The null hypothesis was rejected. 



[bookmark: _Toc92057169][bookmark: _Toc98880744]Administrative risk category:  
Administrative risks should be managed wisely otherwise it can cause significant damage to  projects (Bhatti, 2020). The most important part in managing administrative risks is having clear goals, clear communication and clarity (Bhatti, 2020). In addition, it is significant to have cooperation between the leadership and executing team and understand the effect of artificial intelligence and how to react during issues (Bhatti, 2020). The literature review identified the high costs of applying artificial intelligence as a risk, but it also explains how the application of artificial intelligence can reduce costs. Artificial intelligence can provide predictions based on historical experiences that which helps in taking decisions based on available data and improving risk management for each project (Al Najjar & Al-Sarraj, 2019). Artificial intelligence can also estimate the need of resources which minimizes the costs required for projects (Al Najjar & Al-Sarraj, 2019). 

According to the data analysis findings, the responses showed that there were no significant differences according to the specialization of participants in 5 factors from the technical risks category which are: 

· Liability for mistakes that have happened (AR1)
· Requires dedicated time for research for implementation (AR3)
· Certified designers in analytical models (AR4)
· Intensified training and practical experience for users (AR5)
· Lack of creativity in AL systems and absence of innovation in projects (AR6)

However, the ANOVA test showed that there was a difference in views between participants in one factor only, which is:
· High expenses (AR2)

As mentioned in table 22, Users working in different specialisations have different views about the cost of artificial intelligence. This difference in opinions might be due to lack of understanding, expertise of planning and having awareness of what could the application of artificial intelligence bring in return (Mitchell, 2018).  

Switching the focus on customer needs and redesigning tasks and responsibilities will have returns on the organization and cover the costs of artificial intelligence application (Brandvoice, 2021). Also, redesigning human responsibilities in a way that fits the use of new technologies will increase customer satisfaction and improve products quality (Newman, 2020).  Having proper communications, planning and providing training opportunities will ease the transition process and reduce costs (Klubnikin, 2021). Project managers will need to change their mentality and learn more about the benefits of artificial intelligence to be convinced about investing in AI technologies (Commentary, 2018).

[bookmark: _Toc98880563][bookmark: _Toc98023138]Table 22: Research question related to “Administrative risks” and Hypotheses results
	Research Question 
	Is there a statistically significant difference between the respondents’ perceptions in the different groups of specialization in administrative risk factors? 

	Hypothesis 
	H02: β2 = 0. There is no statistically significant difference between the views of respondents on "Administrative risk” related to specialization. 

	Results 
	The ANOVA results indicate that there were some significant differences in the means of respondents’ opinions on one factor which is AR2.

	Researcher Observation
	· The responses show that participants from different specializations had different concerns about this factor which is “AR2: High expenses”. 
· This difference in opinions might be due to lack of understanding, planning and having awareness of what could the application of artificial intelligence bring in return. 
· Switching the focus on customer needs and redesigning tasks and responsibilities will have returns on the organization and cover the costs of artificial intelligence application 
· Applying artificial intelligence will help organizations to know what tasks actually needs to be done by humans and what are the best methods to have tasks accomplished. 
· Redesigning human responsibilities in a way that fits the use of new technologies will increase customer satisfaction and improve products quality. 
· In addition, workplace environment should be recreated and be built based on the new required values such as the focus of costumers, collaboration, acceptance for digital changes and open for continues development. 
· Planning, proper communications and providing training opportunities will ease the transition process. 

	Conclusion 

	The null hypothesis was rejected. 




[bookmark: _Toc92057170][bookmark: _Toc98880745]Cultural risk category 
The literature review has confirmed that artificial intelligence has different responsibilities and meanings depending on every society and culture. Having different mentalities, tasks, responsibilities, communications methods, and workplace designs might create gaps (Schwartz et al, 2017). Some organizations have admitted that they are still behind, companies explained that they need more time and efforts to redesign, reskill, raising awareness and changing cultures to cope with all rapid changes occurring around the world (Schwartz et al, 2017). Cultural risks could affect the fail or success of projects, the belief of each culture determine the approached, skills and process used in the application of artificial intelligence in project management (Bhatti, 2020). 

According to the data analysis findings, the responses showed that there were no significant differences according to the specialization of participants in 5 factors from the technical risks category which are: 
· Various interpretations of AI definitions and job descriptions (CR1)
· Resistance to change (CR3)
· Differences in team members' perceptions of the significance of collaboration and communication (CR4)
· Privacy issues that create insecurity within the community (CR5)
· Fear about the prospect of replacing people with machines (CR6)

However, the ANOVA test showed that there was a difference in views between participants in one factor only, which is:
· Inequitable progress as a result of differing perceptions of AI responsibilities and tasks (CR2)

As mentioned in table 23, Having concerns on “inequitable progress as a result of differing perceptions of AI responsibilities and tasks” risk might be due having different experiences and dealings with companies as each company has its own capacities, competencies, and capabilities. Unequal progress between societies will widen the gap between communities which will affect the developing countries in moving forward with the current developments (Alonso et al, 2020).

This risk could be avoided by training and raising awareness on the importance of using artificial intelligence in project management to cope with the world developments (Mills et al, 2020). In other words, it is critical to show the importance of applying artificial intelligence in project management to avoid the gap of progress between societies even if it took time to be accepted and adopted. Moreover, experimenting the new ways of working is essential because it helps in understanding what suits the new environment of work in every culture (Lipeles, 2018).

[bookmark: _Toc98880564][bookmark: _Toc98023139]Table 23: Research question related to “Cultural risks” and Hypotheses results
	Research Question 
	Is there a statistically significant difference between the respondents’ perceptions in the different groups of specialization in cultural risk factors? 

	Hypothesis 
	H03: β3 = 0. There is no statistically significant difference between the views of respondents on "Cultural risk” related to specialization. 

	Results 
	The ANOVA results indicate that there were some significant differences in the means of respondents’ opinions on one factor which is CR2

	Researcher Observation
	· The responses show that participants from different specializations had different concerns about this factor which is “CR2: Inequitable progress as a result of differing perceptions of AI responsibilities and tasks”
· Having concerns on risk CR2 might be due to having different experiences and dealings with companies as each company has its own capacities, competencies, and capabilities.
· Unequal progress between societies will widen the gap between communities which will affect the developing countries in moving forward with the current developments.
· This risk could be avoided by raising awareness on the importance of using artificial intelligence in project management to cope with the world developments 
· It is critical to show the importance of using artificial intelligence in project management to avoid the gap of progress between societies even if it took time to be accepted and adopted. 
· Moreover, experimenting the new ways of working is essential because it helps in understanding what suits the new environment of work.

	Conclusion 

	The null hypothesis was rejected. 



[bookmark: _Toc92057171][bookmark: _Toc98880746]Legal risk category 

The literature review has shown that there are some concerns about data collection regulations in regard to the application of artificial intelligence. When data collection regulations are not unified, it creates confusion of guidelines to artificial intelligence users. Data collectors should justify the purposes, methods and sharing reasons (Kerry, 2020). Guidelines and regulations should have clear measurements to ensure that use based on the defined purposes (Timan & Mann, 2019). It is also important to have authorized people to have permissions of collecting and using data (Timan & Mann, 2019).

According to the data analysis findings, the respondents showed that there were no significant differences according to the specialization of participants in 6 factors from the technical risks category which are: 
· Inadequate access to necessary data (LR2)
· Discrepancies in data regulations within the digital market (LR3)
· Alignment with local relevant authorities (LR4)
· Conforming of AI practice to international laws and regulations (LR5)
· Decreasing political support as a result of failing to achieve desired results (LR6)
· Unauthorised access to and misuse of personal data (LR7)

However, the ANOVA test showed that there was a difference in views between participants in one factor only, which is:
· Data collection regulations (LR1)

This study results have shown that there are some differences in views in regard to the “data collection regulations” risks. The differences could be a result of having different meanings and understanding of implications of applying data collection regulations. In another words, participants might interpret regulations effects differently as some might think that regulations will limit the access of data which affect the use of artificial intelligence. 

To avoid this risk, it is important to have transparency in data collection methods and ensure privacy for consumers to encourage them to provide their data (Petersson, 2020).  Also, unifying regulation would help in gaining the trust of consumers as they will have a clear idea of the rules (Lahmann & Stierli, 2020). It is important to have trust in the regulations and protocols as they organize the process and ensure protection the data collectors and participants. 

[bookmark: _Toc98880565][bookmark: _Toc98023140]Table 24: Research question related to “Legal risks” and Hypotheses results
	Research Question 
	Is there a statistically significant difference between the respondents’ perceptions in the different groups of specialization in legal risk factors? 

	Hypothesis 
	H04: β4 = 0. There is no statistically significant difference between the views of respondents on "Legal risk” related to specialization. 

	Results 
	The ANOVA results indicate that there were some significant differences in the means of respondents’ opinions on one factor which is LR1

	Researcher Observation
	· The responses show that participants from different specializations had different concerns about this factor which is “LR1: Data collection regulations”
· The differences could be a result of having different meanings and understanding of implications of applying data collection regulations.
· To avoid this risk, it is important to have transparency in data collection methods and ensure privacy for consumers to encourage them to provide their data.  
· Also, unifying regulation would help in gaining the trust of consumers as they will have a clear idea of the rules. 

	Conclusion 

	The null hypothesis was rejected. 



[bookmark: _Toc98880747]Chapter summery 
In summary, this chapter provided a detailed analysis of the data collected from the survey by conducting different tests through using SPSS software. It also discussed the main findings and offered recommendations to facilitate the use of artificial intelligence in project management. 


[bookmark: _Toc98880748]CHAPTER FIVE: CONCLUSIONS 
 
[bookmark: _Toc98880749]Introduction 
The application of artificial intelligence in project management nowadays has increased. This research investigated the influence of risk factors that occur from the use of artificial intelligence in project management. This chapter will present the conclusions of the literature review, strengths of methodology, findings, contributions, limitations and further research. 

[bookmark: _Toc98880750]Literature Conclusions
This research aimed to ascertain the importance of using artificial intelligence in assisting project managers. In addition, it helped in identifying the emerging risks of the implementation of artificial intelligence in project management. Then, categorising the risks implications and propose recommendations which could be utilized by decision makers to use artificial intelligence efficiently in managing projects. The literature includes various articles that discussed different aspects related to the usage of artificial intelligence in project management. The below information has been obtained from the literature investigation:

· Artificial intelligence and project management fields are rapidly growing and continued research is required to have a full understanding of the developments.
· The literature has proved that there are many benefits of applying artificial intelligence in project management such as organizing tasks, satisfying stakeholders expectations, dividing resources productively, following systemic communication, allocating roles and responsibilities. Artificial intelligence has helped in developing many areas as it reduced errors, used for repetitive tasks, employed in risky activities and reduces the waste of time and efforts and creating databases. 
· Project managers will need to have different skills such as communication, leadership and critical thinking to be able to take decisions that would benefit projects. 
· The literature has explained how artificial intelligence has helped the project management field to develop. It also described how there are some adjustments required needed to be applied to organizational structures and job descriptions. Organizations must cope with changes otherwise they will be left behind, Training courses will be required to prepare workers to use the new technologies. The focus on customers’ requirements will increase rather than focusing on methodologies and processes. Transition plans will need to be designed in order to have successful results throughout the path of adopting artificial intelligence.
· In addition, the literature has explained that artificial intelligence will reduce project risks however it described that there are risks that have emerged due to the application of artificial intelligence in project management. The identified risks were divided into four categories which are technical, administrative, cultural and legal. 
· The literature explained that risks will be emerging continuously as long as both fields are developing constantly. There are some risks that are not yet resolved, for example: unintentional mistakes in added inputs from the technical category, liability for mistakes that have happened from the administrative risks category, inequitable progress as a result of differing perceptions of AI responsibilities and tasks from the cultural risks category, and unauthorized access and misuse of personal data from the legal risks category. 
· Some risks need to be addressed urgently to avoid any disturbance in the development processes and threats to the application systems. 
The available information in the literature made it easier to identify the gaps through exploring and understanding the emerging risks of the usage of artificial intelligence on project management. 

[bookmark: _Toc98880751]Strengths of methodology
Choosing the correct methodology for this research supported in obtaining the required information. The secondary information in this research was gathered from reviewing the available literature. It helped in understanding the gaps and providing an overview of the existing information on the topic. The primary data was collected through distributing an online questionnaire that was built and formulated based on the risks mentioned in the literature review. The selection of data collection method and group of samples added value to the research and supported in understanding the emerging risks of applying artificial intelligence in project management. In addition, the data analysis method has helped in having a meaningful understanding of the collected data that reflects the participants’ perceptions. Tests conducted through using SPSS Software assisted in learning more about the mean degrees for the risks as well as understanding the significant risks factors based on the specialization of participants. 

[bookmark: _Toc98880752]Findings Conclusions
Data collected from the questionnaire was analyzed through using SPSS software. The test results indicated that: 
· The highest percentage of participants are from the age group of 25-34 years 
· 52% of participants hold their bachelor’s degree 
· 59% of participants works in the field of project management. 
· 44.3% of participants has 1-5 years of experience 

According to the ANOVA and Tukey test results, there are some risks that have significant differences between the views of respondents as explained below:
· Responses show that participants from different specializations had different concerns about these two factors from the technical category which are “TR3: The need of several experiments and trials” and “TR5: Unintentional mistakes in added inputs”. The concerns regarding the first risk might be due being afraid to spend a lot of time on experimenting and effecting the project outcome delivery. In addition, the concerns regarding the second risk might be due to lack of knowledge. The results indicate that we need to focus on finding solutions on those two risks from the technical category specifically related to learning from previous experiences.
· Responses show that participants from different specializations had different concerns about this factor from the administrative category which is “AR2: High expenses”. The concerns might be due to the lack of knowledge on the effect of artificial intelligence that positive impact it can cause on the project outcomes.
· Responses show that participants from different specializations had different concerns about this factor from the cultural category which is “CR2: Inequitable progress as a result of differing perceptions of AI responsibilities and tasks”. Unequal progress between societies will widen the gap between communities which will affect countries in moving forward with the current developments. Raising awareness is important as well as learning about different societies to apply what works better in each society.
· Responses show that participants from different specializations had different concerns about this factor from the legal category which is “LR1: Data collection regulations”. The differences could be a result of having different understanding of implications of applying data collection regulations based on the topic, organization and country. Transparency in data collection methods is important to ensure privacy for consumers as well as unifying data collection regulation to gain the trust of consumers. 

[bookmark: _Toc98880753]Contributions
This research helped in identifying four main categories of risks from the literature review. The findings will support organizations in developing plans regarding how to avoid risks to speed up the process of adopting artificial intelligence models in project management. The research has added information related to perception of different users from various specializations of each risk on the use of artificial intelligence on project management which makes it easier for companies to prioritize their plans and organize their transformation phases. In addition, this research has contributed in adding valuable information in regard to the relationship of the four main categories of risks which are technical, administrative, cultural and legal risks with the age, education level, specialization and years of experience. This study will help the management to build their relationship with stakeholders and the team members in order to deliver successful projects and improve their current practices. 

[bookmark: _Toc98880754]Limitations
The world is devolving rapidly, and artificial intelligence models are being continuously improved which means that new risk factors will need to be studied and identified in the future. Another limitation is that only one type of data collection method was used which is quantitative method through distributing online questionnaires. This research lacks the opinion and perspectives obtained from interviews with experts and professionals in this field. The risks mentioned in this research does not cover all risks and categorizations that might occur due to the application of artificial intelligence in project management. Moreover, some risk factors might not be discussed in this research as the categorization of the emerging risks was based on the research’s own interpretation. Also, the questionnaire results reflect a specific group of participants, which might not represent the views of other experts. Additionally, the number of responses was a bit limited due to time constrains which doesn’t reflect the majority’s opinion.

[bookmark: _Toc98880755]Further research
There are many areas that could be explored under the topic of “influence of emerging risks of the implementation of artificial intelligence on project management”. It is highly recommended to conduct further research on this topic and it is preferable to include a larger number of participants and experts to have a wider range of information and views. As well as using different approaches such as interviews to collect a bigger amount of data. Moreover, it would be useful to investigate and add additional risks categories and factors that might emerge in the future to be able to evaluate the effect of the new emerging risks. In addition, it is important to have detailed further research in the field of risk responses and strategies as it would be valuable for project managers in delivering their expected outcomes.  
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Appendix A: Questionnaire Cover Letter

Dear Sir/Madam,

In an effort to identify the emerging risks of the implementation of artificial intelligence in project management. This research is being conducted to examine the importance of using artificial intelligence in assisting project managers in managing projects. The study will focus on identifying the emerging risks of the implementation of artificial intelligence in project management. The first stage of the work necessitates a questionnaire of experts in the field of artificial intelligence and project management to evaluate the views of experts on the influence of emerging risks of the implementation of artificial intelligence in project management. 

The questionnaire should take no longer than 10 minutes to complete and will provide vital information for the research. You are assured of confidentiality and that any identifying information will be destroyed at the data processing stage of the research. Also, please be assured that your identity will remain strictly confidential.

If you wish to participate in this questionnaire, simply click on the link below, or cut and paste the URL into your browser to access the questionnaire: 
https://forms.gle/t528sF7PZiZ97pvP9   

Given the constraint of time it would be helpful if the questionnaires were ready at your earliest convenience. 

I would like to thank you in advance for your time and participation in this questionnaire.





Appendix B: Questionnaire

Notes about the questionnaire:

As is the case with many questionnaire surveys, there may be some questions which appear irrelevant or impertinent.  However, it is necessary in this study that all questions are answered, as the questionnaire is designed to achieve particular research objectives, and it is hoped not to offend participants in anyway. The questionnaire should take no longer than 10 minutes to complete and will provide vital information for my research. Remember that both your identity will remain strictly confidential. 

Study aim:

The research aims to identify the emerging risks of the implementation of artificial intelligence in project management. The study will contribute through ranking the risks associated with the usage of artificial intelligence in project management based on their influence and effect on projects.


Please provide an appropriate response for each section.
Section 1: General Information

1- How old are you? 

18 – 24 [  ]     25 – 34  [   ]    35 – 44  [   ]    45 – 54  [   ]     55 – 64  [   ]      older than 64 [   ]  
   
2- What is your level of education?

High school [   ]          Bachelor's degree [   ]          Master’s degree [   ]          Doctoral degree [   ]      
    
3- What is your specialization?

Artificial intelligence [   ]      Project management [   ]      Other [please specify:                     ] 
     
4- How many years of experience do you have in your field?

Less than a year [   ]   1-5 years [   ]   6-10 years [   ]    10-20 years [   ]     More than 20 years [   ]  
 
5- How effective have you found the usage of artificial intelligence in project management?

Very Effective [   ]    Effective [   ]     Satisfactory [   ]      Ineffective [   ]     Very Ineffective [   ]          
          

Section 2: Assessment of the usage of Artificial Intelligence in project management

	
Risks of using Artificial Intelligence 
	Question:
What is the likelihood that the following technical risks will have an impact on Artificial Intelligence usage in project management?

	                  

Risk Factors
	
Likelihood impact

	
	Very Unlikely  (5)
	Unlikely (4)
	Neutral (3)
	Likely (2)
	Very Likely (1)

	Technical 
	1
	Performing similarly in different situations 
	
	
	
	
	

	
	2
	Complications in finding the ideal, useful and accurate solution for issues due to the generalized systems 
	
	
	
	
	

	
	3
	The need of several experiments and trials
	
	
	
	
	

	
	4
	Limitations caused by variations in added inputs based on the designers' backgrounds
	
	
	
	
	

	
	5
	Unintentional mistakes in added inputs 
	
	
	
	
	

	
	6
	Time spent determining the appropriate standards for the models
	
	
	
	
	

	
	7
	The massive quantity of data required to build the system
	
	
	
	
	

	
	8
	The increased possibility of facing cyber-attacks and breaches
	
	
	
	
	

	
	9
	Inability to react to unexpected situations that were not anticipated during the input process.
	
	
	
	
	




	
Risks of using Artificial Intelligence
	Question:
What is the likelihood that the following administrative risks will have an impact on Artificial Intelligence usage in project management?

	                  

                                       Risk Factors
	
Likelihood impact

	
	Very Unlikely  (5)
	Unlikely (4)
	Neutral (3)
	Likely (2)
	Very Likely (1)

	Administrative
	1
	Liability for mistakes that have happened
	
	
	
	
	

	
	2
	High expenses
	
	
	
	
	

	
	3
	Requires dedicated time for research for implementation
	
	
	
	
	

	
	4
	Certified designers in analytical models 
	
	
	
	
	

	
	4
	Intensified training and practical experience for users
	
	
	
	
	

	
	6
	Lack of creativity in AI systems and absence of innovation in projects 
	
	
	
	
	



	
Risks of using Artificial Intelligence
	Question:
What is the likelihood that the following Cultural risks will have an impact on Artificial Intelligence usage in project management?

	                  
                                    Risk Factors
	
Likelihood impact

	
	Very Unlikely  (5)
	Unlikely (4)
	Neutral (3)
	Likely (2)
	Very Likely (1)

	Cultural 
	1
	Various interpretations of AI definitions and job descriptions
	
	
	
	
	

	
	2
	Inequitable progress as a result of differing perceptions of AI responsibilities and tasks
	
	
	
	
	

	
	3
	Resistance to change
	
	
	
	
	

	
	4
	Differences in team members' perceptions of the significance of collaboration and communication
	
	
	
	
	

	
	5
	Privacy issues that create insecurity within the community  
	
	
	
	
	

	
	6
	Fear about the prospect of replacing people with machines
	
	
	
	
	





	
Risks of using Artificial Intelligence
	Question:
What is the likelihood that the following legal risks will have an impact on Artificial Intelligence usage in project management?

	
Risk Factors
	
Likelihood impact

	
	Very Unlikely  (5)
	Unlikely (4)
	Neutral (3)
	Likely (2)
	Very Likely (1)

	Legal

	1
	Data collection regulations 
	
	
	
	
	

	
	2
	Inadequate access to necessary data
	
	
	
	
	

	
	3
	Discrepancies in data regulations within the digital market
	
	
	
	
	

	
	4
	Alignment with local relevant authorities
	
	
	
	
	

	
	5
	Conforming of AI practice to international laws and regulations 
	
	
	
	
	

	
	6
	Decreasing political support as a result of failing to achieve desired results
	
	
	
	
	

	
	7
	Unauthorized access and misuse of personal data
	
	
	
	
	





Thank you for taking part in this survey.
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