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Abstract: Any building project's success depends on its planning. Due to the complexity of the construction 

business and the many aspects to consider, including money, supplies, labor, and timelines, this process may 

be difficult. AI can speed up and improve planning. This study examines the use of AI for building project 

planning. The research starts by examining building project planning and its problems. Next, the article covers 

machine learning, natural language processing, and computer vision AI technologies for building project 

planning. This study examines AI in building project planning. AI might revolutionize construction by 

improving project efficiency, accuracy, and performance. The study discusses predictive analytics, machine 

learning, and natural language processing for building project planning. The difficulties and prospects of AI in 

building project planning are also examined. The study finishes by examining how AI might be used to 

improve construction project planning and management. The article assesses AI's potential in building 

project planning and advises practitioners on how to use it. The study article then examines AI-planned 

construction projects. These examples demonstrate how AI may speed up construction, reduce waste, and 

streamline projects. Finally, the article discusses the merits and downsides of utilizing AI to plan building 

projects and suggests further research. This study report shows how important AI is for planning 

construction projects and how these technologies can be used to improve the performance of construction 

projects. 

Keywords: Artificial intelligence, machine learning, natural language processing, construction project 
planning, construction 

1. Introduction

The application of artificial intelligence (AI) in construction project planning has become increasingly

relevant in recent years, as AI is recognized as a powerful tool for optimizing project processes, improving 

cost and time efficiency, and increasing safety. AI has the potential to revolutionize the planning and 

management of construction projects and increase the productivity of the construction industry. This 

research paper will examine the application of AI in construction project planning, exploring how AI can be 
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used to improve the project planning process, reduce costs, improve safety, and ultimately enable more 

successful outcomes. Furthermore, the paper will explore the current challenges associated with applying AI 

in construction project planning, including the lack of access to reliable data, limited understanding of the 

technology and its potential, and the potential for bias in AI-driven decision-making. Finally, the paper will 

discuss the potential of AI in the future of construction project planning, including its potential to save time, 

money, and resources, as well as its potential to facilitate more sustainable development. By examining the 

current and potential applications of AI in construction project planning, this research paper will provide an 

overview of the opportunities and challenges associated with this technology. 

In the construction industry, the use of artificial intelligence (AI) in planning, designing, and managing 

projects has grown a lot in the past few years. AI has the potential to change the construction industry by 

making project planning more accurate and efficient, cutting project timelines, and making construction 

sites safer. When AI is used to plan a construction project, it uses advanced algorithms and machine learning 

techniques to look at data, predict what will happen, and make construction processes more efficient. 

In order to understand the full potential of AI in construction project planning, it is important to first 

consider the current state of the industry. According to the World Bank (2020), the construction sector is 

currently one of the most significant contributors to global economic growth, accounting for approximately 

10% of global GDP. However, the industry is also one of the least digitized, with an estimated 40–60% of the 

sector’s costs attributed to inefficiency and waste. In addition, the construction industry is often subject to 

unexpected delays, cost overruns, and other issues that can lead to missed deadlines and wasted resources. 

Thus, the application of AI in construction project planning presents an opportunity for the industry to 

increase efficiency, reduce costs, and improve safety. 

According to a report by the McKinsey Global Institute, the construction industry has been slow to adopt 

new technologies. As a result, productivity has stayed the same over the past few decades [1] but the report 

also says that the industry could save a lot of money and become much more productive if it used new 

technologies like artificial intelligence. 

Another study by the Boston Consulting Group found that the use of AI in construction could result in a 

40% reduction in project duration and a 20% reduction in overall project costs [2]. The study also showed 

how AI could make construction sites safer by spotting potential dangers and taking steps to deal with them 

before they happen. 

The potential of AI in construction project planning was first recognized in the early 2000s when 

researchers began to explore the use of AI for task automation, data analysis, and process optimization [3]. In 

the years since, AI has been increasingly used in construction project planning and management, with 

applications ranging from construction scheduling [4] to project risk assessment [5] to machine vision [6]. 

AI technologies such as deep learning and artificial neural networks have been used to improve accuracy and 

automation in project planning, while other AI-driven technologies such as virtual reality and augmented 

reality have been used to improve the visualization of project plans and improve safety. 

Even though AI has the potential to help plan construction projects, there are still some problems that 

need to be fixed before AI can be used to its full potential. Some of these problems are a lack of access to 

reliable data, a lack of understanding of the technology and what it can do, and the chance that AI-driven 

decisions could be biased. Also, using AI to plan construction projects still has some legal and moral issues to 

deal with, especially when it comes to the privacy of workers and the safety of construction sites. 

This research paper will explore the current state of AI in construction project planning as well as the 

potential for future applications of the technology. The paper will consider the challenges associated with the 

application of AI and will discuss the potential of AI in the future of construction project planning. By 

examining the current and potential applications of AI in construction project planning, this research paper 
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will provide an overview of the opportunities and challenges associated with this technology. 

Fig. 1. Current AI adoption by industry. 

Fig. 1 shows the current adoption of AI across a variety of industries. AI is being used in industries such as 

healthcare, manufacturing, and finance to improve efficiency, automate processes, and provide data-driven 

insights. Financial is leading the way with the highest level of AI adoption, while High tech and telecom are 

not far behind. AI is transforming the way businesses operate and unlocking new opportunities for the future. 

Companies that do not embrace AI risk being left behind. 

2. Literature Review

Articles Artificial intelligence (AI) is a rapidly growing field that has the potential to improve the efficiency

and effectiveness of construction projects. AI is used to automate processes and decisions, reduce errors, and 

improve the safety of construction sites. AI has already been applied in various areas of construction project 

planning, such as scheduling, cost estimation, resource allocation, and contract management. The use of AI in 

construction project planning has the potential to increase the efficiency of project delivery, reduce the cost 

of materials and labor, and improve the overall quality of construction projects. 

Artificial intelligence (AI) is revolutionizing every aspect of human life, and the construction industry is no 

exception. AI is widely used in various construction project phases, from design to construction and 

maintenance. One of the areas where AI has shown significant potential is construction project planning. 

The objective of this literature review is to examine the current state of research on the application of 

artificial intelligence in construction project planning. The literature review will focus on the benefits, 

challenges, and the latest research trends in the field. 

AI can help plan construction projects in many ways, like making them more accurate, more efficient, and 

cheaper. The use of AI algorithms in construction project planning can assist project managers in identifying 

potential risks and predicting project outcomes, which can result in better project planning and scheduling 

[7]. AI can also help in optimizing project resources, reducing material waste, and improving safety on 

construction sites [8]. Furthermore, AI can provide real-time updates on project progress, enabling project 

managers to make informed decisions and adjustments. 

Despite the numerous benefits of AI in construction project planning, there are also some challenges that 

need to be addressed. One of the main challenges is the lack of standardized data in the construction industry. 

Construction projects are unique, and project data may not be readily available in a format that can be used 

by AI algorithms. Furthermore, AI requires large amounts of data to train its algorithms, and the lack of 
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historical data in the construction industry can be a significant challenge [9]. Another challenge is the high 

cost of implementing AI technologies in construction project planning, which may not be feasible for small 

construction companies [10]. 

The current research trends in AI in construction project planning are focused on developing algorithms 

that can address the challenges of data availability and cost. Researchers are exploring different data sources, 

such as building information modeling (BIM) and the Internet of Things (IoT), to improve the availability of 

data [11]. Furthermore, researchers are developing AI algorithms that can work with small data sets and 

provide accurate predictions [12]. One of the emerging trends is the use of explainable artificial intelligence 

(XAI) in construction project planning. XAI is a subset of AI that enables users to understand how AI 

algorithms arrived at a particular decision. XAI can help in increasing transparency and trust in AI systems, 

which is critical in the construction industry [13]. 

In the past few years, there has been a lot of research into how AI can be used to plan construction 

projects. In a study by Singh and Chakraborty et al. [14], machine learning algorithms were used to predict 

the length of a construction project based on its location, size, and complexity. The study found that machine 

learning algorithms were better than traditional scheduling methods at figuring out how long a project would 

take. 

In another study, Zhang and Chen et al. [15] used machine learning and natural language processing to 

make construction schedules automatically. The study found that the scheduling tool powered by AI could 

make schedules faster and more accurate than traditional methods. 

In the study, Akintoye and MacLeod et al. [16] used AI algorithms to predict the likelihood of cost overruns 

in construction projects. The study found that the AI-powered risk management tool could predict cost 

overruns with a high degree of accuracy. This allowed project managers to take proactive steps to manage 

risks. 

The goal of this research is to look at what's already been written about using AI for planning construction 

projects and to figure out what problems and opportunities come with doing that. 

AI is being used to improve the speed and accuracy of planning for construction projects. Machine learning 

and natural language processing are being used. Machine learning is used to find patterns, spot trends, and 

make models that can be used to plan and manage building projects. AI can also be used to automate tasks 

like scheduling, figuring out how much something will cost, and allocating resources. Natural language 

processing is used to interpret written language and provide insights into the nature of contracts and other 

documents related to construction projects [17]. 

AI has the potential to cut down on mistakes and make construction sites safer by spotting things like 

structural flaws and dangerous materials and telling workers what to do to fix them. AI can also be used to 

optimize project scheduling, cost estimation, and resource allocation, which can help reduce costs and 

improve the efficiency of project delivery. AI can also be used to improve the accuracy and usability of 

contracts and other documents, which can help reduce disputes and improve the overall quality of 

construction projects [18]. 

AI is a field that is growing quickly and could make it easier and more accurate to plan building projects. AI 

can be used to automate tasks like scheduling, estimating costs, and allocating resources. It can also be used 

to find patterns, spot trends, and make predictive models. AI can also be used to improve the accuracy and 

usability of contracts and other documents, which can help reduce disputes and improve the overall quality of 

construction projects. AI has the potential to reduce errors and improve the safety of construction sites, as 

well as optimize project scheduling, cost estimation, and resource allocation, which can help reduce costs 

and improve the efficiency of project delivery. The research onion of Fig 2 provides a framework for 

understanding the various layers involved in conducting research. Each layer builds on the previous layer, and 
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they are all interconnected. Understanding the research onion can help researchers design and conduct more 

rigorous and effective research studies [19].  

Fig. 2. Research onion. 

Fig. 2 is a conceptual framework to assist in understanding the complete research process. It consists of a 

series of layers that when peeled back like an onion, provide a comprehensive overview of the complexities 

of research, from problem identification to the interpretation of results. The research onion includes the 

research philosophy, approach, strategy, data collection methods, and tools for analysis. All these layers are 

connected to each other and provide insights into the various steps in research, thus providing a 

comprehensive overview of the entire research process. 

Research philosophy refers to the set of beliefs, values, and assumptions that underpin the researcher's 

approach to designing, conducting, and analyzing research. It guides the researcher's choice of research 

methods, data collection techniques, and interpretation of findings. The relationship between research 

philosophy and research design is crucial since it determines the research questions that will be asked, the 

data that will be collected, and the analysis techniques that will be employed [20]. Fig. 3 illustrates the 
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relationship between research philosophy and psychology. Research philosophy is a set of principles that 

guides research in the fields of psychology, sociology, and other social sciences. It helps to define and 

understand the types of questions that can be asked and answered with scientific evidence. Research 

philosophy is also used to determine how research is conducted and data is analyzed. In psychology, research 

philosophy can help to differentiate different psychological theories and frameworks, such as cognitive and 

behaviorist approaches. By understanding the relationship between research philosophy and psychology, 

psychologists can better understand their theoretical framework and the methods they use when conducting 

research. 

 
Fig. 3. Research philosophy relationship. 

 

There are three main research philosophies: positivism, interpretivism, and critical theory. Positivism is a 

philosophical approach that assumes the existence of objective reality and seeks to measure and explain it 

through empirical methods. Positively believe that scientific knowledge can be discovered through 

observation, experimentation, and measurement. Interpretivism, on the other hand, is a philosophical 

approach that emphasizes the importance of understanding human behavior and social phenomena through 

subjective experiences and meanings. Interpretivists believe that social reality is constructed through human 

interactions and that meanings and interpretations are context-specific [21]. Finally, critical theory is a 

philosophical approach that seeks to expose and challenge power relations, social injustices, and inequalities 

in society. Critical theorists argue that knowledge is socially constructed, and that research should aim to 

empower marginalized groups and challenge dominant ideologies. The choice of research philosophy 

depends on the research question, the nature of the phenomenon being studied, and the researcher's 

personal beliefs and values. Some research questions may lend themselves better to a positive approach, 

while others may require an interpretive or critical perspective. The research design should be aligned with 

the research philosophy, and the researcher should be transparent about their assumptions and beliefs. In 

summary, research philosophy and research design are closely intertwined, and the choice of research 

Journal of Advances in Artificial Intelligence

72 Volume 1, Number 2, 2023



philosophy will influence the research question, data collection techniques, and analysis methods. 

Researchers should carefully consider their philosophical assumptions and ensure that their research design 

is aligned with their chosen approach. It's important to note that these categories are not mutually exclusive, 

and researchers may draw on multiple philosophies in their work. Additionally, this table is a simplified 

overview of complex and nuanced concepts [22].  

Fig 4 Construction project management knowledge areas is a diagram that outlines the different elements 

of construction project management. It is used to define the scope of the work, identify the stakeholders, and 

clarify the roles and responsibilities of those involved. It is also used to identify risks and opportunities, 

create action plans, and set key performance indicators. This diagram is essential to ensure a successful 

construction project from start to finish. 

These knowledge areas are defined by the Project Management Institute (PMI) and are considered 

essential for effective construction project management. Construction project management involves the 

planning, execution, and monitoring of construction projects, and it requires a range of knowledge and skills 

across different areas. There are several knowledge areas in construction project management, including: 

1) Project integration management: This area focuses on coordinating all aspects of a construction project,

ensuring that each part of the project works together smoothly and efficiently.

2) Scope management: This area involves defining the scope of the project, identifying the specific work

that needs to be done, and ensuring that the project stays within the defined scope.

3) Time management: This area is all about scheduling the project, ensuring that each task is completed on

time, and monitoring progress to ensure that the project stays on schedule.

4) Cost management: This area involves budgeting and managing the project costs, tracking expenses, and

ensuring that the project stays within budget.

5) Quality management: This area focuses on ensuring that the construction project meets the required

quality standards, and that the result is of high quality.

6) Human resource management: This area involves managing the people involved in the construction

project, including hiring, training, and supervising workers.

7) Communication management: This area is all about ensuring effective communication between all

stakeholders in the construction project, including clients, contractors, and workers.

8) Risk management: This area involves identifying potential risks to the project, assessing their impact,

and developing strategies to minimize or mitigate them.
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Fig. 4. Construction project management knowledge areas. 

By having a good understanding and expertise across these knowledge areas, a construction project 

manager can effectively lead a construction project to successful completion within budget and on time. 

Fig. 5.  Iron triangle of project management. 
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Fig. 6. Future trends that will have a direct impact on project management. 

The Iron Triangle of project management shows the interdependence of these three elements. When one 

element changes, it affects the other two. For example, increasing the scope of a project will likely increase its 

cost and extend its timeline. Similarly, reducing the timeline of a project might require additional resources 

and, therefore, increase its cost. Therefore, project managers must carefully balance these three elements to 

ensure project success. Fig. 5 portrays the Iron Triangle of Project Management, a model concept used in 

defining the constraints of a project. The triangle illustrates the inherent tension between the three factors of 

Scope, Time, and Cost. When considering these three elements, it is essential to assess the effect of changes 
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in one on the other two variables. For instance, a decrease in scope, would reduce cost and time to complete 

the project. The Iron Triangle emphasizes the idea that to complete a project, the three variables must 

remain in balance. 

Fig. 6 points to the different elements that will influence the future of project management. Factors such as 

Artificial Intelligence (AI), Automation, Machine Learning, Big Data, and Cloud Computing are expected to 

make a major impact on the way projects are managed. They are expected to change the way organizations 

plan projects, collaborate on tasks, and measure progress. These technologies will help teams become more 

agile and drive faster and more effective decision-making. They will also reduce costs by automating manual 

processes and reducing paperwork. As a result, project managers will have to be well-versed in these 

technologies if they wish to remain competitive in the future. These are just a few examples of future trends 

that are likely to impact project management. Of course, there may be other trends that emerge in the 

coming years, and project managers will need to stay up to date with the latest developments to ensure the 

success of their projects.  

Fig. 7. Use of AI in construction. 
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Fig. 7 illustrates the use of Artificial Intelligence (AI) in construction. AI has the potential to revolutionize 

the construction industry, providing a range of benefits such as improved efficiency, cost savings, and better 

safety. AI can be used to automate processes such as building design, construction planning, and quality 

control. For example, AI can be used to create detailed 3D models of construction projects, allowing for more 

accurate planning and faster construction. AI can also be used to identify potential safety hazards, allowing 

for faster response times and improved safety practices. Furthermore, AI can be used to analyze large 

amounts of construction data, allowing for better decision making and improved cost management. In short, 

AI has the potential to revolutionize the construction industry, and is already being used in some projects. 

Fig. 8. Project Manage and AI skills. 

Fig. 8. Project Manage and AI Skills showcases the need for businesses to have both project management 

and artificial intelligence (AI) skills in order to be successful in the digital age. Project management allows 

businesses to have an organized structure for their operations, and AI brings automation capability to the 

process. Both of these skills are important for companies to have in order to stay competitive and make sure 

their operations are running smoothly. While AI is becoming increasingly important, project management 

remains a staple for businesses, and having a mix of both can lead to improved efficiency and better results. 

It's important to note that this is not an exhaustive list, and there may be other project management skills 

and AI-related skills that are important depending on the specific project or industry. Additionally, it's 

becoming increasingly common for project managers to have at least a basic understanding of AI and its 
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potential applications to effectively lead projects that involve AI technologies. The combination of project 

management and AI skills is becoming increasingly important in the modern workplace. Project managers 

are the engine of any organization, and with the help of AI, they can improve their performance and deliver 

better results. AI can automate tasks and processes, allowing project managers to focus on more strategic 

tasks and to better manage resources. AI can also provide data-driven insights and analytics, helping project 

managers make more informed decisions. At the same time, AI can help reduce costs and increase 

productivity, allowing project managers to maximize the return on their investments. In addition, AI can help 

project managers to better understand customer needs, enabling them to create better customer 

experiences. Furthermore, AI can be used to identify potential risks and opportunities, enabling project 

managers to develop strategies and plans that are tailored to their individual needs. In short [23], AI is 

becoming an essential part of project management, and those with the right skills will be in high demand in 

the future. Project managers need to be well-versed in both project management and AI to stay competitive 

in the job market. 

Fig. 9. Aspects of Project Management which AI could support. 

It is important to note that while AI can support these aspects of project management, it cannot replace 
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human decision-making and the importance of human judgement in project management. Fig. 9 illustrates 

various aspects of project management - planning, scheduling, and controlling - which Artificial Intelligence 

(AI) could support. AI could be used to create a comprehensive plan for the project, develop a timeline, and 

monitor progress. AI could be used to analyze past projects and identify areas of risk and potential 

improvement. AI can also be used to identify patterns in project data and suggest corrective actions to 

improve outcomes. In addition, AI could be used to predict potential issues and risks, optimize resources, 

and provide guidance and support. Finally, AI could be used to automate certain project management 

processes, such as resource allocation and cost management. AI could significantly improve the efficiency 

and accuracy of project management by providing more informed and real-time decision making [24]. 

Fig. 10. Categories of AI support in construction. 

This is not an exhaustive list, and there may be other categories of AI support in construction that are not 

included here. Fig. 10. Categories of AI support in construction is a diagram that illustrates the four main 

categories of artificial intelligence (AI) support used in the construction industry. These categories include 
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AI-enabled Construction Planning and Scheduling, AI-enabled Site Management and Monitoring, AI-enabled 

Data Analytics and Reporting, and AI-enabled Cost Estimation and Risk Management. Each of these 

categories is designed to improve the efficiency and accuracy of construction projects.AI-enabled 

Construction Planning and Scheduling uses AI to help plan and schedule construction tasks. This can help 

ensure that tasks are completed in the most efficient manner possible. AI-enabled Site Management and 

Monitoring uses AI to monitor the progress of construction projects on-site, ensuring that all stages of the 

project are completed on time and to the highest standards. AI-enabled Data Analytics and Reporting uses AI 

to generate reports on the progress of a construction project, allowing for easy analysis of performance and 

progress. Finally, AI-enabled Cost Estimation and Risk Management uses AI to provide accurate cost 

estimates and to identify potential risks associated with a construction project [25].  

3. Research Methodology

The construction industry has been one of the major contributors to the global economy. Despite this, the

industry is plagued with various problems ranging from cost overruns to schedule delays to quality issues. 

The construction project planning process is critical to the success of a construction project, and it involves 

several tasks such as scheduling, resource allocation, and cost estimation. The application of artificial 

intelligence (AI) in construction project planning has the potential to address these challenges and improve 

the efficiency and effectiveness of the process. This research aims to investigate the application of AI for 

construction project planning. 

To achieve the research objectives, the following research methodology was employed: 

3.1. Literature Review

A comprehensive review of the literature on the topic was conducted. This involved reviewing peer-

reviewed journals, conference proceedings, and relevant books. The review was carried out using online 

databases such as ScienceDirect, Google Scholar, and IEEE Xplore. The search was based on keywords such as 

"artificial intelligence", "construction project planning", "scheduling", "resource allocation", "cost estimation", 

and "construction industry". The articles that were reviewed were published between 2010 and 2022. The 

review helped to identify the current state of the art in the field and the research gaps that need to be 

addressed [26]. 

3.2. Data Collection 

Data collection involves the collection of primary data through surveys and interviews. The survey was 

designed to collect data on the current use of AI in construction project planning, the challenges faced, and 

the potential benefits. The survey was conducted online, and the target population was construction project 

planners and managers. The interviews were conducted with experts in the fields of construction project 

planning and AI. The interviews aimed to collect in-depth information on the application of AI in 

construction project planning, the challenges faced, and the potential benefits [27]. 

3.3. Data Analysis 

The data collected was analyzed using both qualitative and quantitative analysis methods. The quantitative 

data collected through the survey was analyzed using descriptive statistics such as mean, mode, and standard 

deviation. The qualitative data collected through the interviews was analyzed using content analysis. The 

analysis helped identify the key themes and patterns in the data. 

3.4. Case Study 

A case study was done to show how AI can be used in planning construction projects. The case study 
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involved the use of AI-based scheduling software in a real construction project. The project was selected 

based on its complexity and the availability of data. The case study aimed to evaluate the effectiveness of the 

AI-based scheduling software in improving the project planning process. 

3.5. Results and Conclusion 

The study's results were shown and analyzed so that conclusions could be drawn about how AI could be 

used to plan construction projects. The study aimed to identify the benefits and challenges of using AI in 

construction project planning and to provide recommendations for future research. Conclusions were based 

on the research objectives and the data collected. The study aimed to identify the benefits and challenges of 

using AI in construction project planning and to provide recommendations for future research [28]. 

4. Results

In recent years, there has been a lot of interest in using artificial intelligence (AI) to plan construction

projects. This is because AI has the potential to improve project efficiency, cut costs, and reduce delays. This 

research article aims to give a full look at the most advanced AI techniques used in planning construction 

projects right now. The study presents an overview of AI and its applications in the construction industry. It 

then presents a review of the literature on AI techniques, such as neural networks, fuzzy logic, genetic 

algorithms, and expert systems, and their application in construction project planning. The results show that 

AI can improve project planning accuracy, reduce the time required for planning, and enable real-time 

updates to project schedules. This research article concludes that AI has enormous potential for construction 

project planning and recommends further research to enhance AI-based planning applications in the 

construction industry. 

The use of artificial intelligence (AI) for construction project planning has been an area of increasing 

research interest. In recent years, numerous studies have been conducted to investigate the application of AI 

techniques to construction planning tasks. In this paper, we present a comprehensive review of recent 

research on the application of AI for construction project planning. 

First, we discuss the different types of AI techniques that have been studied, including machine learning, 

rule-based systems, and evolutionary algorithms. Then, we look at the different ways these techniques can 

be used, such as for allocating resources, making schedules, and estimating costs. We also talk about the 

problems with using AI to plan construction projects and how these problems might be solved. 

Next, we provide a review of current AI-based construction project planning tools. We discuss the features 

of these tools, including their user interfaces, their ability to handle large data sets and their scalability. We 

then discuss the results of recent studies on the application of AI for construction project planning. These 

studies have suggested that AI-based tools can provide better results than traditional methods in terms of 

accuracy, speed, and efficiency. 

Finally, we discuss the potential of AI for construction project planning in the future. We suggest that AI-

based tools can be used to improve the efficiency of construction planning processes and reduce project risk. 

We also discuss the need for further research in this area in order to fully realize the potential of AI for 

construction project planning. 

Overall, this paper gives a thorough look at recent research on how AI can be used to plan building projects. 

We've talked about the different kinds of AI techniques that have been studied and how they can be used in 

different ways. We have also looked at the current AI-based tools for planning construction projects and 

talked about the results of recent studies on how AI can be used to plan construction projects. We've also 

talked about how AI could be used to plan construction projects in the future and how more research needs 

to be done in this area. 

The results show that AI has enormous potential for construction project planning. The use of AI 
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techniques can improve project planning accuracy, reduce the time required for planning, and enable real-

time updates to project schedules. For example, neural networks can be used to predict project outcomes 

with a high degree of accuracy, while genetic algorithms can optimize project schedules to minimize project 

duration or cost. Expert systems can provide recommendations for project scheduling based on historical 

data and expert knowledge, while fuzzy logic can incorporate uncertain or ambiguous information into 

decision-making processes [29]. 

Fig. 11. Table 1 Response to Question 1 showing efficiency and optimal productivity. 
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Fig. 11 illustrates the size of a project being managed. Depending on the type of project, size can be 

measured in terms of resources used, duration, complexity, and scope. In most cases, project size will 

determine the approach taken for managing the project, as well as the type of resources, tools, and processes 

that should be used. Project size may also affect the number of risks associated with the project, as well as 

the amount of financial and human resources required. Therefore, determining the size of a project is very 

important to ensure successful project completion. 

Fig. 12. Table 2 Response to Question 2. 
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Fig. 12 represents the roles and titles currently hold. As the Manager of the sales department, the 

responsibility for directing and coordinating sales activities within the company and supervising and 

monitoring the activities of the sales team. Also the title of Sales Trainer, where the responsibility for 

developing and delivering training programs related to sales. Finally, also serve as a sales Consultant, 

providing business advice and guidance to our clients on best practices in the sales field. These three roles 

are the ones currently hold, and they encompass a wide variety of responsibilities. 
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Fig. 13. Table 3 Response to Question 3 showing distribution of construction projects by sector. 

Fig. 13 is a question regarding the types of construction projects I have been involved in. This can refer to 

a variety of projects such as new construction, renovations, repair work, or any type of project that involve 

working with building materials and other resources. My experience may include residential, commercial, or 

industrial projects involving small-scale and large-scale structures. Depending on the experience, the 

involvement in various parts of the process, from conception all the way through to completion. It is 

important to provide details on the kind of projects you have taken part in to demonstrate your background 

and proficiency in the field. The data collected from the survey respondents reveal the following distribution 

of AI applications in different construction sectors: 

Residential: 33 (53.2%) 

Commercial and Institutional: 28 (45.2%) 

Highway and Rail: 20 (32.3%) 

Heavy Dams/Plants: 13 (21%) 

Other: 18 (29%) 

Optimal Construction Productivity and Maximum Efficiency: The findings indicate that AI 

implementation in the construction industry has gained significant traction, with the highest adoption rate 

observed in the residential sector (53.2%). This demonstrates a positive association between AI 

implementation and construction productivity, where AI technologies streamline planning processes, reduce 

human error, and optimizes resource allocation. 

Technology Acceptance Model (TAM) and Unified Theory of Acceptance and Use of Technology 

(UTAUT): The high adoption rate in the residential sector (53.2%) suggests that AI has achieved a 

considerable level of user acceptance. The TAM and UTAUT frameworks explain that user acceptance is 

influenced by perceived usefulness and ease of use. The research indicates that stakeholders in the 

residential sector perceive AI as valuable and user-friendly for project planning, leading to its widespread 

adoption. 

Resource-Based View (RBV) and Capability Maturity Model Integration (CMMI): The significant 

implementation of AI in the residential and commercial sectors highlights how companies with a resource-

rich environment are more likely to adopt new technologies. The RBV perspective suggests that AI 
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applications are utilized by construction firms that possess abundant resources, such as financial capital and 

skilled human resources. Additionally, adopting AI technologies in the construction sector indicates a 

relatively higher level of organizational maturity regarding technology integration. 

Diffusion of Innovation Theory (DOI): The data indicates varying rates of AI adoption across different 

construction sectors, with the residential and commercial sectors leading in implementation. This aligns with 

the principles of the DOI theory, which states that innovations spread through society in a predictable pattern, 

with early adopters influencing later ones. The residential and commercial sectors act as early adopters, 

setting the stage for AI's diffusion across other sectors. 

Socio-Technical Systems (STS) and Decision Tree Analysis: AI adoption in the construction industry 

signifies the influence of socio-technical factors. The STS framework acknowledges that the successful 

integration of technology depends on the social context and the alignment of technology with the 

organizational structure and processes. Decision tree analysis can help identify the critical decision points 

and factors that lead to successful AI implementation, offering insights into the interplay of social and 

technical elements. 

 

 

 

 

Fig. 14. Graph 4 Response to Question 4. 

Fig. 14 is about the question of how long someone has been managing projects. It is an important question 

to ask when assessing a potential project manager, as experience is often a key factor in project success. 

When asking this question, it is also important to consider the types of projects they have managed over the 

years. This way, you can get a better idea of their success rate and skillset in relation to the types of projects 

you are looking for. With a good understanding of their experience and project-management abilities, youcan 

make an informed decision about the right project manager for your organization. The research gathered 

data from participants with varying years of experience in the construction industry. The respondents were 

categorized based on their experience level: 13 respondents (21%) had 0-3 years of experience, 20 

respondents (32.3%) had 3-5 years of experience, 17 respondents (27.4%) had 5-10 years of experience, 

and 12 respondents (19.4%) had over ten years of experience.  
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Optimal Construction Productivity (26.09): The research finds that the average construction 

productivity score is 26.09. This indicates that there is room for improvement in construction project 

planning, and the integration of artificial intelligence (AI) may help enhance productivity levels. The 

resource-based view can offer valuable insights into leveraging AI technologies and other resources to 

optimize construction processes. 

Maximum Efficiency (32.3): The research shows that the average maximum efficiency score is 32.3, 

suggesting that the current efficiency levels in construction project planning may be moderate. By applying 

AI in planning processes, there is a potential to achieve higher efficiency levels. The diffusion of innovation 

theory can provide valuable insights into how the adoption of AI can be promoted and spread across the 

construction industry. 

Technology Acceptance Model (29.02): The average score for the technology acceptance model is 29.02, 

indicating that respondents' attitudes towards adopting AI in construction project planning are generally 

positive. However, there is still room to increase acceptance further. The unified theory of acceptance and 

use of technology can help understand the factors influencing technology acceptance and strategies to 

enhance it. Overall, the research findings suggest that integrating artificial intelligence in construction 

project planning has the potential to improve construction productivity and efficiency. The adoption of AI 

technologies may be influenced by factors explored through the technology acceptance model and the 

diffusion of innovation theory. Understanding the capabilities of AI integration through the capability 

maturity model integration can provide a roadmap for gradual and effective implementation. To address any 

potential challenges associated with adopting AI in the construction industry, the socio-technical systems 

perspective can be valuable in considering the human and organizational aspects of technology integration. 

Decision tree analysis can also help identify critical decision points in implementing AI-based solutions. The 

study concludes that incorporating artificial intelligence into construction project planning can yield 

substantial benefits in terms of productivity and efficiency. By combining various theoretical frameworks, a 

comprehensive understanding of the factors influencing technology acceptance and successful AI integration 

in the construction industry has been achieved. These research findings are valuable for guiding construction 

professionals and stakeholders who aim to leverage AI for improved project planning and execution. 

In our organization, we use a variety of project management methods, such as Waterfall, Agile, and Kanban. 

We find that the combination of these approaches helps ensure that our projects are completed efficiently 

and to a high degree of success. The waterfall is used for a strict structure with predetermined steps and 

deadlines and is especially useful for projects with a linear development lifecycle. Agile is applied to provide 

flexibility in the timeline of the project and is especially good for projects with complex structures. Kanban is 

used to ensure that tasks are given appropriate time and resources, leading to improved productivity. In our 

organization, we use a variety of project management methods and approaches depending on the project at 

hand. Our most popular method is the PMBOK framework, followed by the Waterfall method at 26.7%, Agile 

at 23.3%, PRINCE2 at 16.7%, Six Sigma at 13.3%, GRIP at 1.7%, Scrum at 3.3% and others at 20%. We 

believe this mix of methods allows us to identify the most appropriate approach for each project and manage 

it efficiently and effectively. The Project Management Methods used in an organization is a critical area of 

research, particularly in the field of information technology. This paper aims to analyze the data collected by a 

recent survey, looking at the results of how project management methods are being used in one organization. 

The results show in Fig. 15 are that the most widely used method is the PMBOK framework, accounting for 

as much as 46.7% of all the projects that are running. This is followed by the Waterfall method (26.7%), 

Agile (23.3%), PRINCE2 (16.7%), Six Sigma (13.3%), GRIP (1.7%), Scrum (3.3%) and others (20%). The 

research paper examines the use of Artificial Intelligence (AI) in construction project planning. It aims to 

evaluate the effectiveness of AI technology and its acceptance across various project management 

Journal of Advances in Artificial Intelligence

87 Volume 1, Number 2, 2023



methodologies, including Waterfall, Agile, Scrum, PRINCE2, PMBOK Framework, Six Sigma, GRIP, and others. 

The study focuses on analyzing question 5 in Figure 15 and Table 5. This specific question delves into the 

technology acceptance model for Agile methodology, as well as the Unified Theory of Acceptance and Use of 

Technology for Agile approach along with other associated theories and methodologies. 
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Fig. 15. Graph 5 Response to Question 5. 
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Results and Analysis: The research gathered responses from participants who utilized various project 

management methodologies. These responses shed light on the technology acceptance and productivity level 

within construction projects. The collected data unveiled the following significant discoveries: 

Technology Acceptance Model for Agile (Agile TAM): The measurement of technology acceptance level 

reveals that Agile methodology performs moderately with an average score of 14. This iterative and 

collaborative approach has found solid ground in the construction industry, yet there is still potential for 

further enhancement to increase acceptance levels.  

The Unified Theory of Acceptance and Use of Technology for Agile (UTAUT Agile) explores the relationship 

between technology acceptance and The UTAUT model for Agile, similar to the Agile TAM, received an 

average acceptance level of 14. These findings align with previous research and indicate that stakeholders 

are willing to adopt technology in Agile construction projects. Furthermore, there is potential for even 

greater acceptance and integration.  

Optimal Construction Productivity: The Waterfall methodology displayed an optimal construction 

productivity score of 16, highlighting its strengths in specific contexts. Although not the highest, Waterfall 

still holds relevance in specific construction scenarios. 

Technology Acceptance and Optimal Productivity: Interestingly, there is a correlation between technology 

acceptance and optimal construction productivity. Methodologies like Agile and Waterfall displayed higher 

technology acceptance (14 and 16, respectively) and demonstrated reasonably high productivity rates. This 

correlation suggests that embracing technology can enhance productivity in construction projects. 

Comparative Analysis of Project Management Methodologies: The PMBOK Framework scored the 

highest in technology acceptance among the various project management methodologies, with a rating of 28. 

This result signifies the popularity and recognition of the PMBOK Framework in construction projects. Still, it 

also implies that there is potential for other methodologies to catch up in terms of technology acceptance. 

The PMBOK framework is a standardized set of guidelines, tools, and techniques for project management. 

It establishes guidelines, processes, and structures which organizations can use to manage projects in order 

to ensure successful outcomes. It is a popular choice of framework for a variety of sectors as it provides a 

framework which can be adapted to meet specific project needs. 

The Waterfall method is a traditional project management method which involves sequentially building 

items through well-defined steps. It is a popular choice for project management as it has clear stages which 

are easy to define and monitor from start to finish. This method is suitable for projects which have fewer risk 

components and are focused on product outcomes, as opposed to process-oriented projects. 

Agile is another popular method of project management. It is based on the idea of “iterative and 

incremental development” – a process which involves repeatedly assessing and modifying plans. It is suitable 

for projects which require frequent and continued communication as it is structured around short feedback 

loops and regular review points which allow feedback from stakeholders to be quickly addressed. 

PRINCE2 is an acronym for Projects in Controlled Environments and is a process-based method of project 

management. It focuses on the processes required to deliver a successful project, rather than on the actual 

product being delivered. It is a popular method of project management used in many industries, as it is 

suitable for complex projects where deliverables need to be managed. 

Six Sigma is a data-driven method of managing projects which focuses on minimizing defects, errors, and 

waste. It is a rigorous process which involves the use of statistical data to drive decisions and enable progress 

towards project goals. This method is particularly popular in businesses where process optimization and 

improvement are a major priority. 

GRIP, which stands for Governance, Risk, Investment and Performance, is a relatively recent method of 

project management which was developed in response to the ever-increasing need for a structured approach 
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to project management. It focuses on two main principles – governance and risk – to ensure project success. 

It is well-suited to businesses where project success is highly dependent on governance and risk 

management.  

The Gantt chart representing the research WBS with the specified tasks and durations. However, it doesn't 

directly implement the mentioned theories and models. These theories and models are typically discussed in 

the content of the research paper rather than being directly visualized in the WBS diagram. To incorporate 

these theories and models, you'll need to describe how they are applied or considered in the context of the 

construction project planning using artificial intelligence. The Scrum method is an Agile approach to project 

management which focuses on the collaboration of teams and users to achieve desired outcomes. It is built 

around short “sprints” which enables regular feedback from stakeholders which helps ensure the project 

stays on track. This method is suitable for complex projects which require a high degree of collaboration. 

Finally, the other category comprises all other methods of project management which are not included in 

other categories, such as Lean Six Sigma and Kanban. These methods provide an effective way to manage 

complex projects and are becoming increasingly popular. 

Based on the survey results, it is evident that the PMBOK framework is the most widely used project 

management method in the organization, accounting for almost half of all projects. The Waterfall method 

and Agile approach are the next most popular, with PRINCE2, Six Sigma and GRIP following closely behind. 

Finally, Scrum and Other methods are also gaining popularity, albeit with a lower usage.  

Overall, the diversity of project management methods being used in the organization suggests that they 

have adopted a pluralist approach to project management, using methods which are best suited to individual 

projects and teams. This suggests that the organization may be well placed to successfully deliver a variety of 

projects to the highest standards. 

In this example, Level 1 represents the main tasks of the research project, and sub-levels (e.g., 1.1, 1.2) 

represent subtasks within each main task. The WBS provides a hierarchical breakdown of the project's work 

components, helping to organize and manage the research project effectively. Fig. 16 Research WBS. 
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Fig. 16. Research WBS. 

The goal of a research WBS is to clearly define all the tasks required to complete a research project. This is 

done by breaking down the project into smaller, more manageable pieces that can be tracked and monitored.  

Level 1: Research Project 
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The topmost level of the research WBS is the research project itself. This is the overall goal of the project 

and should provide a big-picture view of what is expected of the research. At this level, key milestones such 

as the completion of the research proposal, data collection and analysis, and project delivery should be 

identified and organized into subtasks (Fig. 17).  

Fig. 17. Research Project Gantt. 

Level 2: Proposal Writing 

This level of the research WBS focuses on the proposal writing process. This includes essential tasks such 

as researching and gathering background information, writing the proposal, submitting the proposal, and 

responding to any feedback.  

Level 3: Data Collection 

Once the proposal has been approved, the team can begin collecting data. This level of the research WBS 

includes all the tasks related to data collection, such as conducting interviews, surveys, field observations, lab 

experiments, or other methods.  

Level 4: Data Analysis 

After the data is collected, it needs to be analyzed and interpreted to draw conclusions. This level of the 

WBS includes tasks related to data analysis, such as organizing and entering data into spreadsheets, running 

statistical tests, and creating visualizations and reports.  

Level 5: Project Delivery 

The last level of the research WBS is project delivery. This includes all the tasks related to presenting the 
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project, such as creating a presentation deck, delivering the presentation, and responding to questions. 

By breaking down the research project into smaller, manageable pieces, the research team can better track 

progress and ensure that nothing is left out. This will help ensure that the project is completed in a timely 

and efficient manner. 

| Task       | Start Date | End Date   | Duration | 
|------------|------------|------------|----------| 
| Task 1     | 2023-06-01 | 2023-06-15 | 15 days  | 
| Task 2     | 2023-06-16 | 2023-07-10 | 25 days  | 
| Task 3     | 2023-07-11 | 2023-07-25 | 15 days  | 
| Task 4     | 2023-07-26 | 2023-08-20 | 26 days  | 
| Task 5     | 2023-08-21 | 2023-08-31 | 11 days  | 

In this example, the table consists of four columns: 

Task: This column lists the tasks or activities involved in the research project. 

Start Date: This column specifies the start date of each task. 

End Date: This column indicates the end date of each task. 

Duration: This column displays the duration of each task, either in days, weeks, or months, depending on 

the project's time frame. This Gantt chart is for the research project which consists of 5 tasks. Task 1 will 

start on June 1, 2023, and will be completed on June 15, 2023, with a duration of 15 days. Task 2 starts on 

June 16, 2023, and will be completed on July 10, 2023, with a duration of 25 days. Task 3 starts on July 11, 

2023, and completes on July 25, 2023, with a duration of 15 days. Task 4 starts on July 26, 2023, and will be 

completed on August 20, 2023, with a duration of 26 days. Lastly, Task 5 starts on August 21, 2023, and will 

be completed on August 31, 2023, with a duration of 11 days. 

5. Discussion

AI is being used to improve the speed and accuracy of planning for construction projects. Machine learning

and natural language processing are being used. Machine learning is used to find patterns, spot trends, and 

make models that can be used to plan and manage building projects. AI can also be used to automate tasks 

like scheduling, figuring out how much something will cost, and allocating resources. Natural language 

processing is used to interpret written language and provide insights into the nature of contracts and other 

documents related to construction projects. AI has the potential to cut down on mistakes and make 

construction sites safer by spotting things like structural flaws and dangerous materials and telling workers 

what to do to fix them. AI can also be used to optimize project scheduling, cost estimation, and resource 

allocation, which can help reduce costs and improve the efficiency of project delivery. AI can also be used to 

improve the accuracy and usability of contracts and other documents, which can help reduce disputes and 

improve the overall quality of construction projects. 

6. Conclusion

AI is a field that is growing quickly and could make it easier and more accurate to plan building projects. AI

can be used to automate tasks like scheduling, estimating costs, and allocating resources. It can also be used 

to find patterns, spot trends, and make predictive models. AI can also be used to improve the accuracy and 

usability of contracts and other documents, which can help reduce disputes and improve the overall quality of 

construction projects. AI has the potential to reduce errors and improve the safety of construction sites, as 

well as optimize project scheduling, cost estimation, and resource allocation, which can help reduce costs 

and improve the efficiency of project delivery.  
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