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ABSTRACT: The transforming effects of artificial intelligence (AI) and machine learning (ML) on project management are 

investigated in this work. By means of AI and ML, companies may maximise planning, execution, and monitoring, thus enhancing 

decision-making, risk assessment, resource allocation, and automated job completion. Tools driven by artificial intelligence can see 

patterns, forecast difficulties, and provide practical analysis. AI-driven automation frees time for strategic planning, lowers human 

mistake, and raises efficiency. Effective use, however, depends on rigorous evaluation of ethical issues, organisational preparedness, 

and data quality. Their influence on project management will grow as artificial intelligence and machine learning develop, enabling 

companies to save costs, increase competitiveness in the changing corporate environment, and reach more success. 
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Introduction 

Artificial Intelligence and Machine Learning have profoundly altered project management by offering real-time analysis, predictive 

insights, and automated processing. AI improves information accessibility and decision-making via real-time data analysis, 

facilitating educated choices and expedited solutions to new challenges. AI-driven predictive analytics use machine learning 

algorithms to anticipate project results and detect possible dangers (Himeur et al., 2023; Settibathini et al., 2023). AI may customise 

information access according to user roles and project requirements, guaranteeing that all individuals get the necessary information. 

Machine learning automates repetitive operations, diminishing human labour while enhancing precision and efficiency. Challenges 

including data privacy and security issues, the need for high-quality organised data, and opposition to change. The future of project 

management with AI and ML is anticipated to include the incorporation of AI-powered virtual assistants and advanced risk 

management techniques (Eboigbe et al., 2023; Settibathini et al., 2023). Nonetheless, ethical concerns and human supervision are 

crucial to avoid excessive dependence on automated systems and maintain ethical standards in decision-making. 

 

Machine Learning (ML) significantly influences project management, since diverse AI systems provide insights for enhanced 

decision-making. These systems include Knowledge-Based Systems, which comprehend the context of problems, and Machine 

Learning, which evaluates data to provide solutions with minimum human intervention. Decision Management is automated, and 

Expert Systems replicate human intellect to address particular issues (Cioffi et al., 2020). Deep Learning constructs, trains, and 

evaluates neural networks to forecast results and categorise unstructured data. Robotic Process Automation emulates and automates 

organisational operations to enhance business processes. Artificial intelligence can save costs, enhance efficiency, and retrieve 

historical project data with precision. Integrating AI into sensitive project processes presents considerable security challenges, 

requiring the establishment of comprehensive security frameworks, including automated solutions, data encryption, routine security 

audits, safe AI training, and ongoing monitoring (Kühl et al., 2022). 

 

Artificial Intelligence: A Game Changer for Project Management 

Project staff can receive invaluable decision help from AI algorithms that can evaluate large amounts of data, spot trends, and 

produce insightful information (Zhang et al., 2021). A new technology that has various uses is artificial intelligence (AI). It can 

drastically change the way we organise, carry out, and oversee projects (Singh & Haju, 2022). AI is the term used to describe how 

computer systems may mimic human intelligence processes, such as learning, reasoning, and self-correction. In particular, AI 

systems are able to learn rules and knowledge, solve problems using logical reasoning, and get better with practice (Russell & 

Norvig, 2016). Any organisation must have effective project management to guarantee that projects are completed on schedule, 

within budget, and to the required standard of quality (Kerzner, 2017). With a focus on five process groups—initiation, planning, 

execution, monitoring and controlling, and closure—the Project Management Institute (PMI) defines PM as the application of 

knowledge, skills, tools, and techniques to project activities in order to achieve project requirements (PMOK, 2017). To accomplish 
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project objectives, the project manager must coordinate a variety of tasks, assets, and stakeholders. Ong and Uddin (2020) state that 

the original goal of integrating AI into project management was to offer decision support tools that could evaluate past project data 

and help managers make well-informed choices. There are several advantages of integrating AI into project management. Improved 

decision-making, streamlined scheduled tasks, efficient asset allocation, advanced danger assessment, and fostering teamwork are 

some of these areas of attention (Chui & Manyika, 2020). 

According to Theodoridis (2015), machine learning is the newest method in statistical analysis, pattern identification, and predictive 

analytics. One of the techniques used to assist in solving contemporary issues that cannot be resolved by earlier methods is artificial 

intelligence (AI). The ability of an artificial system to replicate the cognitive functions that humans possess is known as artificial 

intelligence (González Moyano et al., 2022). Better decisions may be made in areas like scheduling and resource allocation by using 

machine learning algorithms to examine past project data and find patterns and trends (Bi et al., 2024). The industry makes extensive 

use of AI and ML. It is commonly known that quick data processing, pattern recognition, data learning, and prediction are among 

AI's primary capabilities. AI is becoming more and more popular in the field of project management due to its exceptional capacity 

to track particular patterns and forecast project outcomes and scenarios (Khaled et al., 2023). Creating "computer systems that can 

engage in human-like processes such as learning, adapting, synthesising, self-correcting, and using data for complex processing 

tasks" is known as artificial intelligence (AI) (Maphosa & Maphosa, 2022).  

Machine learning and deep learning are supported by the scientific field of artificial intelligence (AI). According to Reijers (2021), 

artificial intelligence (AI) helps project managers assign jobs according to the skills of the people working on them. By promoting 

innovation and corporate value through automation, analytics, estimation prediction, actionable recommendations, and decision-

making assistance, artificial intelligence (AI) can serve as an intelligent assistant for project managers and team members, claim 

Dam et al. (2019). It would be challenging for humans to spot patterns and trends in this data, but machine learning algorithms can 

sort through it. Project Performance Prediction: Machine learning can forecast the present project's performance by examining past 

data on related projects. This covers things like projected resource bottlenecks, timeframe viability, and cost estimations (Reis et al., 

2024). AI will continue to have an increasing impact on project management as it develops, opening the door to more successful, 

predictable, and efficient projects in the future (Shi et al., 2024). 

An artificial intelligence technique called machine learning (ML) allows a system to learn from training data instead of starting from 

beginning with a predefined model (González Moyano et al., 2022). Increased productivity, better decision-making, and enhanced 

risk management are some possible advantages of AI in project management (Li et al., 2021). According to Okwor (2022), machine 

learning (ML) is the discipline that encompasses many of the computational approaches related to artificial intelligence. It may be 

defined as the collection of tools and methods that enable computers to think by using scientific algorithms supported by accumulated 

data. By automating repetitive, high-volume operations, AI can also help team members and project managers. Project analytics for 

risk forecasting and estimate are made easier by this automation, which also provides useful suggestions and may even help with 

decision-making (Hoa et al., 2019). Organisations must have the required structure, precondition, and assessment in order to 

successfully implement AI efforts, claim Pumplun et al. (2019). Because of this, use cases have been acknowledged as a useful 

planning tool for outlining potential scenarios of how AI could improve PM function, comprehending its worth, and determining 

where the AI solution fits in. AI has the ability to completely transform project management by improving decision-making, reducing 

risks, and promoting project success, despite obstacles such data bias and the requirement for human oversight (Ajayi-Nifise et al., 

2024).  
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Figure 1: Correlation of the AI planning process into project management (Quantellia, 2023). 

Successful AI Implementations in Project Management 

The effective application of AI in project management has changed the game, improving project results and transforming 

conventional project management techniques. Similar to this, Sahadevan (2023) contended that AI-powered technologies had greatly 

enhanced project resource allocation. Additionally, AI can detect possible hazards and evaluate their influence on project outcomes 

due to its capacity to analyse large datasets (Choi et al., 2021). Additionally, project managers can free up time for strategic decision-

making by using AI-powered virtual assistants to help with basic administrative duties, organising meetings, and presenting pertinent 

project data (Salleh & Aziz, 2022). 

Problems Faced by Organizations 

For organisations, integrating artificial intelligence (AI) into project management poses a number of difficulties. For instance, 

accurate analysis and decision-making in AI rely significantly on relevant and high-quality data. Incomplete, out-of-date, or 

inconsistent data are among the many data quality problems that many organisations face (Cai & Zhu, 2015). From a different angle, 

Davenport (2018) maintained that a major issue for businesses is still the workforce's lack of skills and preparedness to integrate AI. 

Additionally, when incorporating artificial intelligence into the field, project management companies encounter resistance and the 

challenge of change management. Employee opposition to implementing AI in project management may arise from those who are 

afraid of losing their jobs or find it difficult to adjust to new AI-driven procedures (Cooper & Sommer, 2018). 

AI Applications in Project Management 

One extremely intricate management discipline with a wide range of knowledge areas is project management. Numerous managerial, 

technical, and interpersonal skills and features are involved (Salleh & Aziz, 2022).  

Project Forecasting and Prediction in Integration Management: By linking the interdependencies of process/workflow, managing 

repetitive tasks, tracking data, and monitoring performance, artificial intelligence (AI) can assist the team in monitoring and 

coordinating project operations. In this use case, artificial intelligence (AI) can serve the following primary functions, among others: 

(1) project scenario and outcome forecasting; (2) insight into potential outcomes; and (3) project planning facilitation. 
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Control and Scope Management Scope: AI can help establish baselines for the project's scope and act as a guide to keep it within 

predetermined bounds. For improved project work validation, control, and monitoring, project managers can use this AI to create 

and map a project scope based on a specified scope baseline. Define scope, create a task, create a work breakdown structure, prioritise 

work, and validate scope are some of the primary AI functions that can be supported in these use cases, albeit they are not the only 

ones. 

Work Estimation and Schedule Management: One of the most crucial elements of a project is schedule management. The timetable 

must be made, approved by all parties involved, and followed. To fulfil deadlines, work estimating entails creating a realistic and 

estimated project timeline. Key capabilities that AI may serve in these use cases include: (1) project plan forecasting; (2) work and 

effort estimation; (3) warning signals on schedule slippage; (4) forecasting of prospective challenges; and (5) projecting probable 

bottlenecks. 

Cost Management-Cost Forecasting: To estimate and control project costs, cost forecasting relies on accurate financial analysis 

and estimation. Key functions that AI may serve in these use cases include (1) budget forecasting, which includes over- and within-

budget scenarios, and (2) budget implications resulting from expanding scope and deadline slippage.  

Risk Prediction and Risk Management: Risk prediction is the practice of forecasting possible risks that may materialise. Risk 

modelling, risk identification, risk analysis, and risk calculation are some of the tasks involved in risk prediction. (1) Risk 

identification, (2) Risk tracking, and (3) Risk prediction are some of the primary AI functions that can be provided in this use case, 

albeit they are not the only ones.  

Resource management, also known as resource optimisation, is the process of making sure that sufficient resources are available 

throughout the duration of a project until its completion. One method for managing resources is resource optimisation. Key AI 

functions that can be enabled in these use cases include: (1) determining the kind of resources required, (2) scheduling resources, (3) 

allocating resources, and (4) optimising resources. 

Stakeholder Feedback Analysis and Communication Management: Communication management is the process of making sure 

that information is exchanged effectively from the start of the project to its conclusion. Stakeholder feedback analysis is a technique 

that uses artificial intelligence to gather input from stakeholders during formal or informal contact. The three main AI functions that 

can be provided in these use cases are (1) Issue/Log Analysis, (2) Communication Channel, and (3) Stakeholder 

Feedback Analysis - Quality Control and Management: One of the project management procedures is quality. Meeting quality 

standards is the main goal of quality control. To satisfy client expectations, project and product requirements should be documented. 

The two main tasks that AI may serve in these use cases are (1) Quality Control and (2) Compliance Check, albeit they are not the 

only ones.  

Stakeholder Analysis and Management: Project managers must properly identify and involve all stakeholders in order to improve 

the likelihood of success. Stakeholder identification, stakeholder analysis, stakeholder expression assessment, and meaning 

interpretation are among the primary AI functions that can be provided in these use cases (though they are not the only ones) (Salleh 

& Aziz, 2022). 

Predictive Analytics in Project Management 

In order to analyse data and provide insights regarding the evolution of observable patterns, predictive analytics needs models, which 

typically entails the development of algorithms and their operationalisation in specialised data analytics software (Olomu, 2023). 

Predictive analytics uses machine learning algorithms and statistical models to forecast future outcomes based on historical data 

(Peddavenkatagari & Bijinapally, 2024). Additionally, predictive analytics, which is made possible by machine learning algorithms, 

is essential for forecasting demand and optimising inventory levels in supply chains and project management (Plathottam, 2023). 

Predictive tools are automated and use a wide range of complex statistical techniques to forecast the future occurrence of events 

from historical and current data. Because of their capacity to enhance decision-making, these technologies are essential elements in 

sectors including industry, healthcare, and education (Cariceo et al., 2021). To create deductions from the data and forecast patterns 

and behaviours based on the data, predictive analytics uses learning algorithms, different statistical modelling approaches, and data 

mining technologies (Sarro, 2018).  

 

Risk Assessment in Project Management 
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In project management, risk assessment is the methodical process of identifying risks, uncertainties, and obstacles, assessing any 

associated dangers, and then putting in place suitable control mechanisms to get rid of or lessen them. The risk management 

procedure is immediately reflected in these control measures (Reaiche et al., 2022).  

Resource Allocation in Project Management 

According to Meredith et al. (2017), resources—whether they be financial, human, hardware, or something else entirely—are needed 

at every stage of the project development process. Every project manager should keep an eye on resource usage patterns and 

determine the precise number of resources needed for the project as a whole based on input availability and experience. In a cloud 

setting, assigning tasks to resources is a challenging job that machine learning ideas can readily resolve. According to the QoS 

parameters, these ideas distribute the resources (Devarasetty & Reddy, 2019). The careful distribution of limited resources to jobs 

and projects where they can yield the highest rate of return is known as resource allocation (Kurt, 2018). Sepulveda et al. (2019) 

assert that effective resource management is essential to a project's success. If resources are not managed well, everything ultimately 

affects how well a project is implemented. 

Relationship Between AI and Machine Learning in Project Management 

Algorithms using AI and ML can automate processes, improve decision-making, optimise resource allocation, and analyse past 

project data for predictive analytics. Additionally, they can aid in the development of mitigation plans, the identification of possible 

risks and opportunities, and the enhancement of project performance (Shoushtari et al., 2024). Improved planning, execution, and 

monitoring, lower risks, more efficiency, and well-informed decision-making are some of the main advantages. Additionally, these 

techniques can save expenses and enhance project results in general (Parekh & Olivia, 2024). By utilising smart computers and vast 

amounts of data to automate decision-making, task management, and prediction, project management and artificial intelligence (AI) 

integration will enable projects to be managed with minimal human involvement (Maphosa & Maphosa, 2022). 

Theoretical Framework 

Task-Technology Fit (TTF) theory 

Additionally, according to the Task-Technology Fit (TTF) idea, a technology's efficacy is determined by how well it fits the task at 

hand. It was utilised to evaluate the degree to which AI tools aligned with the work completed by project team members and to 

determine the best way to align technology with duties. The foundation of TTF is the idea that technology ought to be created with 

the user's unique requirements and tasks in mind. The adoption of a number of technologies, such as social media (Mishra & Mishra, 

2018), online learning (Hone et al., 2015), and electronic medical records (Poon et al., 2010), has been explained by TTF. Taking 

TTF into account aids project managers in choosing the right tools and technology to meet the particular needs of the project. Project 

managers can increase user satisfaction, productivity, and efficiency by making sure the TTF is good (Kelepouris, 2023). 

Other Studies 

Alshaketheep et al. (2024) examined the leveraging AI predictive analytics for marketing strategy of marketing managers within 

pharmaceutical industry sector in Jordan. The quantitative approach was selected. 350 respondents were selected as a convenient 

sample. The primary instrument used in the study to collect data was a questionnaire. SPSS, or the Social Package for Social Sciences, 

was used to analyse the data that was obtained. The impact of AI features on marketing tactics is considerably mediated by 

management awareness, according to regression study. In conclusion, the key to successfully utilising AI predictive analytics to 

create data-driven marketing strategies is management awareness. 

Prominent AI solutions in risk management include CentrlGPT, Resolver Regulatory Compliance, LogicManager Enterprise Risk 

Management, Riskonnect, EclecticIQ Intelligence Centre, RiskWatch, SecurityScorecard, Prevalent Third-Party Risk Management 

Platform, Hyperproof, and TrustLayer. CentrlGPT is a generative AI system that employs proprietary big language models to 

improve the efficacy and robustness of risk detection. Resolver Regulatory Compliance incorporates policy and regulatory mapping, 

directs initiatives via compliance risk assessments, and delivers real-time compliance data. LogicManager Enterprise Risk 

Management integrates all enterprise risk management, governance, and compliance functions inside a centralised platform. 

Riskonnect enables users to get profound risk insights, automate processes, and enhance decision-making. EclecticIQ Intelligence 

Centre enables risk analysts to use huge language models for diverse activities. Hyperproof is a generative AI model developed by 

OpenAI to customise particular controls for various industries. TrustLayer automates the gathering, tracking, verification, and cross-

referencing of documents in real-time. 

 

Conclusions 
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In light of the above, by automating tedious chores, analysing massive data sets, and offering insightful analysis, artificial intelligence 

(AI) and machine learning (ML) are transforming project management. These tools let project managers maximise resource 

allocation, reduce risks, and make wise judgements. By means of AI-driven solutions, risk assessment, resource allocation, and 

predictive analytics are being transformed. This helps companies to spot possible difficulties, project future results, and apply 

proactive actions for the success of their projects. Notwithstanding obstacles like data quality, ethical issues, and organisational 

preparedness, artificial intelligence has enormous potential advantages for project management. Project managers have to keep 

informed and investigate creative approaches to use these technologies as artificial intelligence develops. Organisations may use 

artificial intelligence's ability to propel project success and acquire a competitive advantage by implementing a planned strategy and 

handling any obstacles. 
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