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ABSTRACT 

This research explores the integration of artificial intelligence (AI) in 
construction project management, emphasising its effect on decision-
making. While AI offers substantial potential to improve efficiency and 
optimise resources, its adoption in the construction industry faces 
notable challenges. This study bridges the gap between AI’s theoretical 
potential and its practical application by exploring how it could 
transform decision-making in resource management, risk assessment, 
and project scheduling. Using qualitative methods and thematic 
analysis, the research evaluates current AI usage, identifies key roles, 
and analyses both difficulties and opportunities. The findings contribute 
to AI ethics and project management by providing practical guidelines 
for AI adoption in construction. The study concludes that AI could 
significantly improve decision-making accuracy, speed, and efficiency, 
but acknowledges barriers such as high implementation costs, skill 
shortages, and data quality issues. This comprehensive analysis offers 
valuable insights into and recommendations for the integration of AI into 
construction project management. 

 OPSOMMING  

Hierdie navorsing ondersoek die integrasie van kunsmatige intelligensie 
(KI) in konstruksieprojekbestuur, met die klem op die effek daarvan op 
besluitneming. Terwyl KI aansienlike potensiaal bied om 
doeltreffendheid te verbeter en hulpbronne te optimaliseer, staar die 
aanvaarding daarvan in die konstruksiebedryf noemenswaardige 
uitdagings in die gesig. Hierdie studie oorbrug die gaping tussen KI se 
teoretiese potensiaal en die praktiese toepassing daarvan deur te 
ondersoek hoe dit besluitneming in hulpbronbestuur, risikobepaling en 
projekskedulering kan transformeer. Deur middel van kwalitatiewe 
metodes en tematiese analise, evalueer die navorsing die huidige KI-
gebruik, identifiseer sleutelrolle en analiseer beide uitdagings en 
geleenthede. Die bevindinge dra by tot KI-etiek en projekbestuur deur 
praktiese riglyne vir die aanvaarding van KI in konstruksie te verskaf. Die 
studie kom tot die gevolgtrekking dat KI die akkuraatheid, spoed en 
doeltreffendheid van besluitneming aansienlik kan verbeter, maar erken 
hindernisse soos hoë implementeringskoste, vaardigheidstekorte en 
datakwaliteitskwessies. Hierdie omvattende analise bied waardevolle 
insigte in en aanbevelings vir die integrasie van KI in 
konstruksieprojekbestuur. 
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1. INTRODUCTION 

In the ever-evolving landscape of project management, integrating emerging technologies, particularly 
artificial intelligence (AI), presents exceptional opportunities as well as complex challenges. AI is defined 
by Merdžanović et al. [1] as “the ability of computers to simulate human-like thinking and encompasses 
various technologies, including machine learning, Internet of Things (IoT), automation, natural language 
processing, and robotics”. In the realm of construction project management, AI may have a substantial 
influence on planning, resource allocation, cost, and time management. The central issue is how AI could 
revolutionise decision-making processes in construction projects. Effective decision-making, defined by 
Howard and Abbas [2] as “the act of choosing between two or more options, resulting in a binding allocation 
of resources”, is the cornerstone of project success: informed and timely decisions are (to change the 
metaphor) the bedrock of successful construction projects. As the construction industry navigates 
complexities such as resource allocation, risk management, and scheduling, the incorporation of AI 
introduces a novel dimension, promising optimisation and efficiency yet requiring a nuanced understanding 
of its broader implications. This research stems from recognising AI as a disruptive force with transformative 
potential in construction project management. 

This study draws on the interdisciplinary fields of construction project management, emerging 
technologies, and decision-making science. By examining this nexus, it aims to connect theory with 
practical application. To explore this issue and assess the influence of AI on decision-making processes in 
construction, the research uses qualitative methods and thematic analysis. Abioye et al. [3] note that the 
construction sector is among the least digitally transformed globally, with many stakeholders 
acknowledging long-standing resistance to change. Therefore, this study seeks to explore AI’s 
transformative potential to reshape traditional decision-making approaches in construction project 
management. 

The significance of this research is not only practical but also academic. As Industry 4.0 takes hold, with AI 
and big data playing central roles, project management professionals must adapt to new ways of working. 
This study contributes to the project management body of knowledge by enhancing the understanding of 
technology-driven decision-making processes. It also provides important insights for industry leaders, 
policymakers, and scholars [4]. 

While previous studies have examined AI applications in various sectors, its specific implications for 
construction project management have not been fully explored. Abioye et al. [3] highlight the limited 
adoption of AI in construction compared with other sectors, particularly in the field of decision-making. 
This research narrows its focus to construction project management, enriching the literature and deepening 
the understanding of AI’s role in the sector. 

The incorporation of artificial intelligence (AI) into construction project management decision-making 
processes presents both difficulties and opportunities. Despite AI’s widespread adoption in various sectors, 
its use in construction project management remains limited. While studies often focus on the benefits and 
challenges of AI in construction, there is a significant gap in research focusing on its impact on decision-
making processes in construction projects. This knowledge gap emphasises the need for comprehensive 
research that specifically examines how AI influences decision-making in construction. Ghimire et al. [5] 
discuss the potential benefits and obstacles of generative AI in the construction sector, emphasising the 
adoption of text-based models. In addition, Mohapatra et al. [6] provide insights into the use of artificial 
intelligence in construction through a systematic assessment, contributing to a deeper understanding of 
AI’s potential in the industry. 

The study aims to accomplish the following objectives: 
1. To assess the challenges and opportunities of AI in decision-making processes in construction 

project management. 
2. To understand the extent to which AI is currently used in construction project management 

decision-making. 
3. To explore the role of AI in decision-making processes in construction project management. 

To tackle the research problem, the study responds to the following research questions: 
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1. What are the challenges and opportunities of AI in decision-making processes in project 
management in the construction industry? 

2. Where could AI be used to aid decision-making in construction project management? 
3. What role does AI play in decision-making processes in construction project management? 

The theoretical and methodological underpinnings of these research questions are discussed in the sections 
that follow. 

2. LITERATURE REVIEW  

AI is described as the creation of systems that simulate human intelligence to enhance decision-making and 
computational efficiency [7, 8]. Initially, AI focused on simulating human cognition, but its applications 
now extend to autonomous systems [9]. The construction industry has been a laggard in embracing AI 
technologies. However, recent developments in machine learning techniques and predictive analytics are 
starting to have an impact on project management, operational efficiency and decision-making procedures 
[10, 11]. 

2.1. AI’s influence on decision-making 

AI revolutionises decision-making, streamlining processes and saving resources [12]. By optimising the 
allocation of resources, project scheduling, and cost estimation, AI enhances efficiency [12]. AI also uses 
predictive analytics to predict project outcomes, recognise bottlenecks, and estimate completion dates 
[13]. In supply chain management, AI optimises processes by predicting material requirements, delivery 
schedules, and inventory levels, thus reducing costs [12]. Moreover, AI aids in risk mitigation through 
proactive risk management and contingency planning founded on past data analysis [14]. AI-driven decision 
support systems offer real-time proposals to project managers, considering multiple factors and scenarios 
for informed decisions [14]. 

2.2. Challenges to AI implementation 

Table 1 below summarises the difficulties associated with AI in decision-making in the construction sector 
that are identified in the literature. This table consolidates insights from various authors, highlighting the 
main barriers to effective AI implementation. These challenges must be addressed if AI is to fulfil its 
promise of revolutionising decision-making in construction. By understanding and overcoming them, AI 
integration will expand, and its potential to improve efficiency and project outcomes will be fully realised. 

Table 1: Challenges of integrating AI in decision-making in the construction industry 

Challenge Description Authors 

Lack of data quality 
and availability 

AI implementation faces challenges such as scarce data, high costs, 
and job displacement risks. Successful adoption requires skilled 
technical staff and an understanding of integration hurdles. 

[7, 15] 

 
Data-related challenges include issues with data quantity, quality, 
transparency, and integration. 

[16] 

Integration 
challenges with 
existing systems 

AI integration into business strategies requires addressing not only 
technological elements but also cultural, regulatory, and 
collaborative aspects. 

[17] 

Challenges in construction decision-making include relying on past 
experience and manually reviewing diverse information sources. 

[3, 18] 

Ethical and legal 
concerns related to 
AI 

AI enhances decision-making, but raises ethical concerns such as 
data privacy, algorithmic bias, and transparency. Ethical 
considerations are crucial for the responsible use of AI in business 
settings. 

[19] 

Artificial intelligence (AI) may lead to job displacement, with social 
consequences. Instead of worrying about job loss, workers should 
focus on collaborating with AI. 

[20] 
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Challenge Description Authors 

Highlights the challenges in AI adoption in construction, including 
cost overruns, labour shortages, and the impact on decision-
making. 

[3] 

Complexity in AI models makes decision-making processes difficult 
to understand, raising ethical concerns. 

[21] 

Inadequate digital 
expertise in 
construction 

Lack of digital knowledge and slow technology adoption lead to 
inefficiencies, project delays, and poor decision-making in the 
construction industry. 

[3] 

Algorithmic bias and 
fairness 

AI algorithms can acquire biases from the training data, potentially 
leading to discriminatory decisions. Addressing algorithmic bias is 
crucial to maintaining fair and ethical decision-making practices. 

[21] 

2.3. Opportunities of AI in decision-making 

Despite the challenges, AI presents significant opportunities for construction project management. It is 
widely thought that AI has the potential to meet expectations in fields such as cost estimation, 
optimisation, and decision-making, thereby helping the traditional construction sector to keep pace with 
rapid automation and digitalisation [22]. Table 2 lists these opportunities, showing how AI could transform 
decision-making in the construction sector by enhancing accuracy, efficiency, and collaboration. 

Understanding these opportunities lies in their potential to address long-standing inefficiencies in 
construction project management. By recognising and leveraging AI’s capabilities, the industry could 
overcome many limitations, from decision-making bottlenecks to ineffective resource management. 
Without tapping into these opportunities, the construction sector risks falling behind in an increasingly 
digital and automated world. 

Table 2: Opportunities for integrating AI into decision-making processes in the construction industry 

Opportunities Description Authors 

AI in decision-
making 

AI has the potential to aid with estimates, optimisation, and 
decision-making, helping the traditional construction sector to keep 
pace with rapid automation and digitalisation. 

[22, 23] 

Improved accuracy 
and efficiency in 
decision-making 

AI enhances decision accuracy, efficiency, and scalability across 
various domains. It complements human decision-making and 
addresses challenges such as biases and employment concerns. 

[7, 21, 
23-25] 

Real-time data 
analysis for better 
insights 

Digital twins, leveraging data mining and AI techniques, enable real-
time automated monitoring, problem detection, logistics 
optimisation, and structural health evaluation across domains. 

[22] 

Predictive 
analytics for risk 
management and 
resource allocation 

AI optimises the use of materials, equipment, and labour, enhances 
safety through real-time monitoring, and identifies risks, leading to 
better resource management and risk mitigation. 

[7, 25, 
26] 

Communication 
and collaboration 

AI technology can enhance communication and teamwork among 
groups by using intelligent tools and platforms, enabling project 
teams from diverse regions and cultures to collaborate effectively. 

[7] 

Quality 
management and 
monitoring 

The application of artificial intelligence in quality management and 
monitoring improves project management by offering a more precise 
and automated approach. Unlike traditional quality management, 
which depends on manual sampling and inspection and is prone to 
human error and subjective judgement, AI reduces the risk of 
overlooking or misjudging quality issues. 

[7] 
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The opportunities for integrating AI into construction project management offer significant improvements 
in decision-making accuracy, resource allocation, and communication, and would address many industry 
inefficiencies. While challenges such as data quality and ethical concerns exist, AI’s potential benefits, 
such as real-time data analysis and predictive analytics, could mitigate these barriers. AI’s advantages 
could help to overcome challenges; this suggests that, with proper strategies, AI adoption could outweigh 
its obstacles and improve decision-making strategies in the construction industry.  

In addition to reviewing the challenges and opportunities for AI in construction decision-making in the 
literature, the next section discusses various technology adoption models that may apply to this technology.  

3. CONCEPTUAL MODEL 

The conceptual model developed in this study builds upon the literature to evaluate the challenges and 
opportunities of incorporating AI into decision-making in the construction industry. Mahinkanda et al. [27] 
highlight that a robust conceptual framework draws on previous research to identify interrelationships and 
discover emerging patterns, allowing for comprehensive reviews that are built on theoretical foundations. 
This study is anchored in several theories, the rational decision-making model, which emphasises optimising 
outcomes through thorough information assessment [28]; bounded rationality, which recognises the 
cognitive limitations that influence satisfactory rather than optimal decisions [29]; and satisficing, which 
posits that decision-makers often settle for “good enough” solutions owing to the impracticality of 
exhaustive evaluation [30, 31]. In addition, the technology acceptance model (TAM) explains how perceived 
usefulness and ease of use affect the adoption of AI technologies in construction [32], while the innovation 
diffusion theory (IDT) addresses how AI innovations spread in the industry [33, 34]. By integrating these 
theories, the conceptual model provides a nuanced understanding of AI’s potential to transform decision-
making processes in construction project management, ultimately identifying how AI could address existing 
difficulties and improve overall project outcomes. 

3.1. Theoretical foundations 

This study is grounded in the following decision-making theories: 

• Rational decision-making model: This model emphasises a thorough assessment of available 
information to optimise outcomes, assuming perfect cognitive abilities [28]. The rational decision-
making model posits that individuals make optimal decisions based on thorough information 
assessment. This model highlights the limitations of traditional decision-making processes in 
construction, as decision-makers often face cognitive and informational constraints. These 
limitations highlight the potential for AI to enhance decision-making by analysing large volumes of 
data more efficiently than humans can. 

• Bounded rationality: This concept acknowledges cognitive limitations and incomplete information, 
often leading to decisions that are satisfactory rather than optimal [29, 35]. The concept 
recognises that decision-makers function within the limitations of restricted information and time, 
and so it directly ties into this study. AI could assist by overcoming some of these limitations, 
enabling faster and more informed decisions in complex construction environments. 

Satisficing: This theory suggests that decision-makers settle for “good enough” solutions owing to the 
impracticality of evaluating every option exhaustively [30, 31], rather than striving for optimal ones. With 
AI, there is a paradigm shift towards more accurate and consistent decision-making through algorithmic 
tools, showing that AI could enhance the traditional decision-making process in construction projects. 
Khahro et al. [36] describe a decision-making process as a planned method for making choices, guided by 
pertinent information collected from different stakeholders involved in the project, such as clients, 
consultants, and contractors. Figure 1 illustrates the general decision-making processes in project 
management. 
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Figure 1: General decision-making process in project management [36] 

• The technology acceptance model (TAM) is another theory that explores how perceived usefulness 
and ease of use affect technology adoption, which is particularly relevant for understanding AI 
integration into construction [32]. TAM provides a framework for understanding how construction 
decision-makers might adopt AI technologies. Perceived usefulness and ease of use are critical 
factors that influence the adoption of AI in project management. This model helps to explain the 
attitudes and behaviours of construction professionals when integrating AI into their decision-
making processes. 

• Innovation diffusion theory (IDT) explains how and why innovations such as AI spread in industries, 
and addresses the barriers to AI adoption [33, 34]. IDT explains how innovations such as AI are 
adopted by stakeholders in the construction industry. By applying this model, the study explores 
how different groups (contractors, clients, and project managers) adopt AI and how this affects 
decision-making across construction projects. 

• Building information modelling (BIM) technologies help to reduce waste and to enhance efficiency, 
playing a critical role in project management by integrating AI into construction workflows [37]. 
BIM offers tangible examples of AI’s potential to enhance project outcomes through improved 
communication, lean management, and reduced material waste. It serves as an example of how 
AI could transform decision-making in the construction industry by facilitating more efficient data-
driven processes. 

• In Luhmann’s systems theory, complexity is defined by several key factors: the differentiation of 
roles and functions among various project stakeholders such as clients, contractors, and 
consultants; the internal diversity in an organisation; the dependencies between overarching 
systems, individual systems, and subsystems; and the effects or processes within a decision-making 
framework [38]. Integrating AI into numerous industries has resulted in significant advancements, 
promising transformative effects on operational efficiency, decision-making processes, and overall 
performance [39]. In construction project management, where complexity and uncertainty often 
present formidable challenges, the potential of AI to revolutionise decision-making processes is 
particularly intriguing [40]. 

3.2. Proposed model 

After reviewing the relevant theoretical models, it was decided to base the study on three main models: 
the TAM, the decision-making model, and IDT, as these were considered most applicable to AI as a 
technology. The proposed conceptual model below examines how the perceived benefits and ease of use 
(TAM) influence construction project managers’ behavioural intentions to adopt AI, which in turn has an 
impact on decision-making effectiveness and efficiency. The framework also incorporates innovation 
characteristics (IDT) and stages of decision-making, mapping AI’s role in various decision-making phases. 
External variables (such as industry norms, economic conditions, and technological infrastructure), social 
systems, and communication channels serve as moderating aspects, influencing both the adoption and the 
diffusion of AI in the construction sector. The outcomes highlight the dual nature of AI integration, with 

Identify the 
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Collect the 
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opportunities for improved project outcomes and resource management balanced against barriers such as 
resistance to change and the complexities of AI implementation. This framework provides an in-depth 
perspective on how AI could transform decision-making in construction project management, while also 
addressing the potential hurdles to its adoption and use. 

 

Figure 2: A conceptual model addressing the challenges and opportunities of using AI in decision-
making in construction project management. Derived from [32, 36, 41] 

The conceptual model addresses the main research question, using IDT, which explains how AI is adopted 
throughout the industry, influenced by social systems and communication channels; the decision-making 
model, which examines how AI affects various stages of decision-making to improve effectiveness and 
efficiency; and the TAM, which emphasises that AI’s perceived usefulness and ease of use are vital factors 
in its adoption and realising its potential. 

To develop an answer to the main research questions, several sub-questions were asked, such as “Where 
could AI be used to aid decision-making in construction project management?” It was determined that AI is 
applied and integrated with current processes through the decision-making model and IDT. The question 
directly aligns with identifying where in the decision-making process AI could be most beneficial, such as 
in data collection, analysis, or generating alternatives. It also touches on both the apparent usefulness 
(benefits) and ease of use (challenges), as well as on the broader diffusion of AI technologies in the industry. 
Sub-question 2 asks: “What role does AI play in decision-making processes in construction project 
management?” We explored AI’s role in enhancing decision-making stages, such as data analysis and 
problem identification, with a focus on its contributions to efficiency and accuracy. It is linked to the TAM 
and the decision-making model with the perceived usefulness of specific AI applications and their role in 
various stages of the decision-making process. It is also linked to the IDT, as it addresses the broader 
adoption of AI in the construction sector, comprising resistance to change and integration difficulties. 

The conceptual model integrates the TAM, the decision-making model, and IDT to explore AI’s role in 
construction project management. It reveals how AI adoption, shaped by its perceived benefits and ease 
of use, could enhance decision-making efficiency. The model also highlights the difficulties of integrating 
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AI, such as resistance to change and industry adoption barriers, providing a comprehensive view of AI’s 
potential to transform and the complexities involved in its implementation in decision-making processes. 

4. RESEARCH METHODOLOGY 

Building on the proposed conceptual model, this study used interviews with construction professionals to 
explore AI’s challenges and opportunities. Semi-structured questions guided the discussions of AI’s impact, 
challenges, and effectiveness in improving decision-making processes [42-44].  

4.1. Research design 

The research design incorporated data collection methods, sampling approaches, and instrument design 
[45]. According to Pandey and Pandey [46], a research design is a blueprint for conducting a study. This 
research is classified as exploratory, as it aimed to investigate the relatively underexplored area of AI’s 
influence on decision-making in the construction industry. An exploratory approach was especially fitting 
in this context, since it enabled flexibility and the generation of new insights, which would be crucial when 
examining a dynamic and rapidly evolving subject such as AI. The study captured firsthand perceptions 
from construction industry professionals about the integration of AI in decision-making, adopting a 
qualitative research method that used semi-structured interviews and thematic data analysis. This 
methodology facilitated a comprehensive examination of the participants’ experiences and insights, helping 
to discover underlying themes and patterns that may not have been evident in quantitative studies. 
Ultimately, the exploratory nature of this research enabled thorough insight into the challenges and 
possibilities of AI integration into decision-making in construction project management. 

4.2. Research approach 

The study used a qualitative research approach to explore participant experiences through interviews [47]. 
Unlike quantitative methods, which prioritise quantitative data and statistical analysis [48], qualitative 
research offers rich insights into participants’ motivations, perspectives, and contextual factors. A mixed-
methods approach was considered but ultimately not pursued, as the qualitative method provided sufficient 
depth to explore the challenges and opportunities of AI adoption in decision-making [49]. 

4.3. Data collection method 

The research methodology denotes the structured approach used to ensure the reliability and validity of 
the study [50]. The methodology used in this study comprised the following components: 

Primary data was collected through semi-structured interviews (the interview questions are provided in 
Appendix A), which were conducted online via Microsoft Teams. Microsoft Teams was chosen because it is 
the platform that the university’s ethics board recommends for online meetings. The interviews were 
recorded and transcribed for analysis [51]. Purposive sampling was used to choose participants from the 
construction industry; we specifically targeted professionals with experience in AI and decision-making [52, 
53]. The study involved nine interviews with construction professionals. Through iterative analysis of the 
interview transcripts, no new themes or insights emerged after the ninth interview, at which point it was 
decided to stop data collection owing to data saturation occurring [54, 55]. The participants ranged in age 
from 33 to 51. Years of experience ranged from five to over 20 years, and interviewees held different roles 
such as project director, chief engineer, project manager, and contract manager in a range of contractor, 
consultant, and client organisations. Their qualifications included Bachelor’s and postgraduate degrees in 
civil engineering, water engineering, and project management, as shown in Table 3 below. The semi-
structured interview guide (Appendix A) focused on AI’s impact on decision-making in construction project 
management. The interviews were conducted after receiving ethical clearance. A pilot study with one 
participant was also done to test the interview questions and the research process. Since the pilot results 
indicated no problems, no changes were made to the interview guide or procedures [56]. 
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Table 3: Respondents’ demographics 

Respond-
ent 

Age Gender Highest 
qualifications 

Field Experience Role in project Employer 

P1 43 Male Postgraduate 
degree 

Project 
management  

 >20 years Project director Contractor 

P2 44 Male Postgraduate 
degree 

Civil engineering >20 years Chief engineer Client/ 
Government 

P3 42 Male Bachelor’s 
degree 

Civil engineering >20 years Designer/project 
manager 

Consultant 

P4 45 Male Bachelor’s 
degree 

Civil engineering >20 years Designer/project 
manager 

Consultant 

P5 37 Male Bachelor’s 
degree 

Civil engineering 11 to 15 
years 

Designer/project 
manager 

Consultant 

P6 42 Female Postgraduate 
degree 

Water engineering 11 to 15 
years 

Project manager Consultant 

P7 37 Male Bachelor’s 
degree 

Civil engineering 15 to 20 
years 

Project manager Consultant 

P8 51 Male Postgraduate 
degree 

Civil and structural 
engineering 

>20 years Designer/project 
manager 

Client/Govern
ment 

P9 33 Male Postgraduate 
degree 

Engineering 
management 

5 to 10 
years 

Contract manager Contractor 

4.4. Data analysis 

The data was analysed using ATLAS.ti version 24. A thematic analysis was done to discover patterns, 
themes, and insights related to the role of AI in construction project management decision-making [57-59]. 
The themes were refined and helped to identify emerging patterns. ATLAS.ti’s visual tools, such as network 
diagrams, were used to understand the relationships between themes. 

5. RESULTS 

Three major themes emerged from the study: (1) challenges of AI integration in construction; (2) roles of 
AI in decision-making; and (3) uses of AI in construction. These three themes and their sub-themes are 
discussed below.  

5.1. Challenges of integrating AI in decision-making in the construction industry 

The key challenges that emerged from the study are categorised into six subthemes. These themes, derived 
from 41 initial codes, are summarised below. The challenges include job loss, lack of skills, internet 
connectivity, high cost, slow adoption, and reliance on data quality. 

• AI reduces manual labour or leads to job losses 

Three participants (P2, P4, and P8) highlighted that AI reduces manual labour, leading to job losses, 
particularly in countries such as South Africa. P2 noted that AI primarily benefits those skilled in technology, 
affecting traditional labour. P4 emphasised that AI’s efficiency in complex tasks, such as road construction, 
reduces the need for technicians and raises concerns about future employment. P8 pointed out resistance 
to AI adoption because of fears of job loss. While AI improves efficiency in planning and construction, it 
presents significant challenges to job creation, particularly in communities that rely on casual labour. 

• Lack of skills and experience 

Participants P1, P2, and P3 identified a lack of skills as a significant challenge in adopting AI technologies 
in construction decision-making. P1 noted that many companies lack trained staff and face high adoption 
costs, which, along with resistance to change, hamper AI integration. P2 emphasised the importance of 
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proper equipment setup and calibration to avoid errors. P3 recommended continuous professional 
development and AI-focused training to help current professionals to adapt. P8 highlighted high costs, 
connectivity issues in rural areas, and a shortage of skilled personnel as key obstacles, especially in South 
Africa. Overcoming these challenges requires targeted training and investment. 

• Internet connectivity issues 

Participants P3, P6, and P8 highlighted poor internet connectivity as a major challenge in using AI for 
decision-making in remote construction sites. Connectivity problems hinder virtual meetings and limit AI 
deployment, particularly in rural areas. Despite this, AI offers significant benefits and growing value in 
project management. These could be achieved by investing in infrastructure, especially in rural areas where 
this challenge is prevalent. 

• High costs 

The high cost of AI in construction is a significant challenge, as highlighted by participants P1, P3, P6, P7, 
and P8. P1 and P3 emphasised that AI’s initial expense, including software, licences, and equipment, is 
often justifiable only for high-return projects. P8 added that this cost, along with the need for skilled staff, 
would increase the financial burden. P6 highlighted the impracticality of multiple licences because of their 
cost, while P3, P6, and P8 mentioned connectivity issues in remote areas, which would further limit AI’s 
effectiveness. 

• Slow adoption 

AI acceptance in the construction industry is slow, as highlighted by P1 and P3. P1 attributed this to high 
costs, lack of skills, and resistance to change. Many companies struggle with training and implementation. 
P3 stressed the importance of continuous professional development to help professionals to adapt and to 
use AI technologies effectively. 

AI’s effectiveness in construction relies on accurate, up-to-date input data, as noted by P3 and P5. P3 
highlighted that incomplete or outdated GIS data, particularly in remote areas, would reduce the efficiency 
of AI tools such as Navisworks. P5 emphasised that AI systems depend on quality input data and require 
human oversight to ensure accurate outputs. 

5.2. The role of AI in decision-making in the construction industry 

The study identified the following five key roles for AI-assisted decision-making in the construction sector:  

• Accurate decision-making 

AI enhances construction management by improving decision-making efficiency and accuracy, as noted by 
P3 and P8. P3 emphasised that AI reduces human error and manages risks. At the same time, P8 highlighted 
how AI enables precise, timely insights, and effective collaboration among globally dispersed teams, 
eliminating the need for physical site visits.  

• Human decision support 

AI supports human decision-making by reducing errors and optimising processes. Examples include tracking 
systems in construction equipment to prevent the misuse of equipment (P1). P2 remarked, “Human errors 
are also minimised.” However, dependence on connectivity can be a limitation (P4). 

• Rapid decision-making 

AI accelerates decision-making by providing timely data and analysis. It simplifies tasks such as design 
changes by quickly gathering and assessing data, which saves time and effort (P5, P8). Despite some 
problems with integration, AI’s ability to facilitate rapid decision-making is evident (P3, P4).  
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• Data gathering 

AI improves data collection through technologies that offer real-time, accurate information. This 
enhancement supports decision-making with high-quality data and images (P2, P8). AI’s quick and accurate 
data gathering offers a more realistic basis for decision-making than do conventional methods. This reduces 
time and effort, especially in design changes, by promptly determining necessity.  

• Data analysis 

AI excels in automating data analysis, which supports various aspects such as quality control and project 
planning. It provides accurate models and optimises schedules by analysing data from weather and logistics 
(P2, P5, P8). 

5.3. Uses of AI in decision-making in construction project management 

AI has demonstrated transformative effects in various aspects of decision-making in construction project 
management. From 101 codes, six key subthemes emerged, highlighting the diverse applications of AI; they 
are discussed below. 

• Accurate decision-making 

AI significantly enhances accuracy and efficiency in construction, transforming decision-making and project 
and risk management. P2 highlighted drones equipped with AI tools that improve survey speed and 
accuracy, while AI-driven tools also assist with budget assessments and desktop studies, and machine 
learning is used for risk prediction. 

• Use of AI in designs 

P3 emphasised the use of AI software such as Navisworks for design accuracy. P4 pointed out that AI tools 
quickly detect errors in design and reduce the need for manual input. AI is transforming the design phase 
of construction projects, improving accuracy and efficiency during the design, pre-feasibility, and 
feasibility stages, such as BIM-integrated AI for design. P2 emphasised its usefulness in planning, although 
its adoption is limited during construction owing to its incompatibility with manual labour. Despite obstacles 
in the construction industry, AI’s advancement could eventually revolutionise both design and construction, 
reshaping workflows and making traditional roles obsolete while enhancing overall project execution. As AI 
technology advances, it could reshape traditional roles and streamline processes in construction. 

• AI for budget management 

AI tools have revolutionised budget management in construction projects, enhancing accuracy and 
efficiency across phases. In road projects, AI ensures that quality metrics are met, minimising rework and 
reducing costs (P1). 

• Cost reduction 

P1, P3, P6, and P8 emphasised that AI tools minimise rework, meet quality standards, reduce costs, and 
ensure timely project completion. For example, AI tools facilitate virtual meetings, thereby reducing travel 
expenses but achieving the same objectives.  

• Land survey and data collection 

AI-powered technologies enhance land surveys in construction by improving accuracy, saving time, and 
reducing costs. P2, P5, and P8 noted the efficiency of drones fitted with AI technology in predicting pipe 
routes, conducting surveys in challenging areas, and aiding decision-making, ultimately streamlining 
project processes. 
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• Progress tracking 

AI tools have improved progress tracking in construction. P2, P3, P4, and P6 highlighted the benefits of 
real-time tracking, red-flagging issues, and providing timely insights. These tools help to manage resources, 
enhance decision-making, and keep projects on schedule. 

6. CONCLUSION AND RECOMMENDATIONS 

This study has explored the challenges and opportunities of artificial intelligence (AI) in decision-making in 
construction project management. Lean principles were incorporated into the analysis to identify how AI 
could deliver maximum value to this sector. The TAM and IDT models help to frame how professionals 
perceive the benefits and simplicity of AI, which have a direct impact on its integration into decision-
making processes. In practice, the study highlights real-world challenges, including skill gaps, high 
implementation costs, and resistance to AI adoption, as well as opportunities such as improved decision-
making efficiency and enhanced predictive capabilities in project management. By investigating these 
areas, the research could equip construction managers, technology providers, and policymakers with 
actionable insights to integrate AI effectively into the industry. 

The research identified a significant gap: AI’s integration into construction project management offers 
opportunities and challenges, yet its application remains less investigated than in other sectors. The 
findings are based on insights from a review of the literature and primary research on AI’s impact on 
decision-making processes. The literature highlights AI’s transformative potential for enhancing decision-
making in construction and for improving efficiency, safety, and accuracy. Key findings include these: 

• AI helps to optimise resource allocation and to predict risks, enabling informed, data-driven 
decisions. 

• AI offers real-time data analysis, predictive analytics for risk management, and improved project 
outcomes. 

• Barriers include data quality issues, system integration difficulties, ethical concerns (for example, 
bias), and limited digital expertise in the construction industry. 

• Despite the challenges, AI adoption is gradually increasing, suggesting growing potential for its 
impact on project management. 

The research identified significant challenges: 

• AI’s automation may lead to job losses, particularly in labour-intensive regions such as South 
Africa, raising social concerns. 

• The industry lacks expertise in AI, slowing its adoption and reducing decision-making efficiency. 

• Limited internet access in remote sites hampers AI deployment and decision-making efficiency. 

• Data quality issues limit opportunities, such as predictive analytics 

• AI technologies and their implementation are expensive, limiting access for smaller firms. 

Despite these challenges, AI offers substantial opportunities: 

• AI improves accuracy, reduces human error, and accelerates decision-making processes. 

• AI provides precise insights, aiding project scheduling, resource allocation, and risk management. 

This research broadens the current understanding by exploring how AI influences decision-making in 
construction project management. Although it does not quantify AI’s direct effects, it highlights major 
challenges in AI adoption and analyses how construction workforce dynamics are evolving. These findings 
should be helpful for developing future education and training initiatives. The study also provides an in-
depth analysis of AI’s potential advantages, challenges, and applications, serving it a useful resource for 
industry professionals and scholars. 

Concerning its theoretical implications, the study recommends broadening current frameworks by 
integrating traditional decision-making theories in construction management and AI analytics to improve 
decision accuracy, speed, and data use. For example, integrating predictive analytics could shift decision 
models from relying on historical data to real-time, data-informed strategies. The study also highlights the 
slow adoption of AI in the construction sector, which suggests a need to refine the TAM to address industry-
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specific barriers, such as high implementation costs and skill shortages. The study also advocates re-
evaluating ethical frameworks to tackle potential job losses caused by AI. It proposes updating systems and 
human-technology interaction theories to reflect AI’s growing influence in decision-making and labour 
dynamics better. Future research could involve comparative studies to assess the effectiveness of AI-based 
decision models against traditional methods, offering clearer guidance for industry implementation. 

From a practical perspective, AI presents opportunities to optimise resource allocation, enhance efficiency, 
and improve decision-making in construction projects. However, the construction industry must first 
address skills gaps, high costs, and connectivity issues to benefit fully from AI. Ethical concerns, such as 
algorithmic bias and job loss, also need careful management. A gradual, strategic approach to AI adoption 
is advisable to help the industry to adapt. 

The study has several limitations, such as its focus on South Africa, a small sample size, and the rapid 
development of AI technologies. These factors may limit the applicability of the results to other regions. 
In addition, a deeper exploration of ethical issues and data management practices is necessary. To 
strengthen the validity of the findings, it is advisable to include strategies such as triangulation by using 
project documents or outputs from AI tools and doing member checking. The current study did not explicitly 
include interview questions that measure the constructs of TAM or IDT. We suggest that future research 
incorporate these measures to connect the methodology and findings more directly to the conceptual model 
and its decision-making stages. 

Future research should investigate emerging AI technologies, their influence on the workforce, and the 
ethical and legal issues in the construction sector. Actions should be taken to improve data quality and 
management for more effective AI-driven decision-making. 

Recommendations: 
• Implement comprehensive training programmes for construction professionals to bridge the AI 

skills gap.  
• Ensure data accuracy and reliability in AI systems while exploring cost-effective solutions to 

promote broader industry access.  
• Address internet connectivity challenges, especially in remote areas, and encourage phased AI 

adoption to manage costs and resistance.  
• Develop ethical guidelines to mitigate the biases and legal issues associated with AI use. 

The study builds on the literature by reaffirming AI’s potential to revolutionise decision-making in 
construction project management. It aligns with previous research that highlights challenges such as skill 
shortages, ethical issues, and the need for strategic planning. The study also provides a more targeted 
analysis of AI’s specific effects on workforce dynamics and decision-making efficiency, offering a nuanced 
view of AI adoption in the construction sector. CONCLUSION 
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APPENDIX A 

Section B of interview guide: Semi-structured questions 

The following sample questions guided the interviews:  

Main research question: What are the challenges and opportunities of artificial intelligence in decision-
making processes in project management in the construction industry? 
• Can you provide insights into how artificial intelligence has influenced decision-making processes 

in construction project management in the projects that you have worked on in the past or projects 
that you are currently involved in? 

• What challenges have you encountered that emerged from integrating AI into decision-making 
processes in the construction industry? 

• What opportunities does AI present for improving decision-making effectiveness and efficiency in 
construction project management? 

Sub-question 1: Where could AI be used to aid decision-making in construction project management? 
• What are some examples of AI applications that you have used or that are currently being used for 

decision-making in construction project management in your work environment? 
• How are AI technologies integrated into existing decision-making workflows in construction 

projects? 
• Can you discuss any notable benefits or challenges associated with the current use of AI in decision-

making processes in the construction industry? 

Sub-question 2: What role does AI play in decision-making processes in construction project management? 
• How does AI enhance your decision-making efficiency and accuracy in construction project 

management? 
• What specific applications of AI have you used to aid decision-making in construction projects in 

the past and at present? 
• What are the challenges you have experienced with integrating AI into decision-making processes 

in construction project management? 
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