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Abstract: Artificial Intelligence (AI) and Machine Learning (ML) has transformed the
landscape of project management and contributed significantly to improving efficiency,
decision-making and optimizing resource allocation. Although there exists a number of
research examining the integration and utilization of Al and ML into project management,
the fragmented literature highlights the need for a systematic literature review to con-
solidate current knowledge, identify emerging trends, and examine Al’s role in project
management. This study aims to critically analyze the existing literature to identify oppor-
tunities for, enablers of, and barriers to Al adoption, providing a comprehensive framework
to guide future research and practice. A systematic literature review (SLR) following
PRISMA (Preferred Reporting Items for Systematic reviews and Meta-Analyses) guidelines
revealed three key themes: The Knowledge Ecosystem in Project Management: In the
Era of Al, The Intersection of Al and Humanity in Project Management, and Integrating
Al into Project Management and Landscaping. The findings highlight Al’s transforma-
tive effects on forecasting accuracy, risk mitigation, stakeholder collaboration, and safety
management, while addressing challenges such as integration with legacy systems, data
quality issues, and resistance to change. The research presents valuable insights both
researchers and practitioners, facilitating the navigation of adoption barriers, capitaliz-
ing on enablers, and unlocking Al’s potential to reshape project management practices
across industries.

Keywords: artificial intelligence; machine learning; project management; Al-driven risk
management; resource optimization; predictive analytics

1. Introduction

Artificial intelligence has substantially revolutionized the ways projects are planned,
executed, and delivered [1]. The significant role of project management cross various
industries is undeniable as it plays a crucial role by providing the structure and guidance
necessary for achieving successful outcomes. In recent years, the use, application and inte-
gration of Al in the landscape of project management has gained attention from researchers,
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academics and policymakers. Al has the potential to streamline operations by automating
repetitive tasks, optimizing resource allocation, and improving risk assessment, resulting
in more efficient project execution [2-6].

Al presents numerous opportunities in project management by enhancing efficiency,
decision-making, and project outcomes. Such technologies including Artificial Neural
Networks (ANNSs), Fuzzy Logic, and Genetic Algorithms (GAs) hold the promise to auto-
mate routine tasks, advance complex decision making, optimize scheduling and resource
enhancement (GAs) [7-9]. Nonetheless, the successful execution of Al in managing projects
is subject to a range of critical drivers.. Key enablers include the need for big data for train-
ing Al models, advanced algorithms such as ANNs and Monte Carlo Simulation for risk
assessment and performance prediction, and strong institutional or governmental support
to establish the necessary infrastructure [10,11]. For example, Smart Dubai’s Al Lab and Al
roadmap offer a framework that promotes innovation and supports Al adoption. Moreover,
integrating Al into Project Management Information Systems (PMISs) ensures seamless
project lifecycle monitoring, enabling real-time updates and improved decision-making
processes [12].

Despite its advantages, several barriers hinder the effective use of Al in project man-
agement. The inefficient implementation of Al can result from insufficient training and poor
data quality [12]. Additionally, the high cost of Al tools and infrastructure presents financial
challenges, particularly for smaller organizations [10]. Moreover, some organizations are
resistant to change and embrace technologies in projects as Al adoption requires significant
adjustments to the business as usual [13]. The obstacles are associated with rthical and
regulatory concerns, including trust, privacy, and governance issues, highlighting the call
for gradual and carefully monitored adoption processes [14].

AT has transformed and revolutionized various fields by enabling systems to mimic hu-
man intelligence for problem-solving and decision-making. A central concept within Al is
Machine Learning (ML), a subset that allows systems to identify patterns and relationships
from data without explicit programming. ML’s can process large datasets and generate
predictions in which are considered key to successful project management, where managing
complex information poses significant challenges [15]. ML has the prospect and capacity
to offer predictive accuracy, optimize resource allocation, and advance decision-making
processes. For instance, ML can utilize the historical project data to forecast timelines and
budget requirements, thereby improving planning and enabling data-driven decisions
that contribute to more successful project outcomes [16]. It is particularly useful for nav-
igating challenges including defect classification and risk assessment, offering valuable
insights into project features and defects [15]. Moreover, being the crucial component
of big data revolution, ML empowers systems to analyze extensive datasets, uncover
patterns, and make informed predictions, continuously adapting and improving over
time [17].

There are a stock of literature which examined the enablers and barriers of the applica-
tion of ML in construction management, nonetheless these aspects are often not explored in
depth demanding further exploration. Data availability and quality have been highlighted
as critical challenges. Macarulla et al. (2013) emphasized the importance of consistent
data collection to ensure effective ML application [18]. Algorithm selection is also deci-
sive, with decision trees (DTs), Bayesian networks (BNs), and ANNs frequently utilized.
However, the choice of an appropriate algorithm is highly context-dependent [15,19].
Infrastructure limitations for big data analytics and data imbalance further complicate
accurate defect classification, as noted by Elmasry et al. (2017) and Das and Chew (2011),
respectively [20,21].
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Although interest in the intersection of Al and project management is increasing, the
literature review reveals a significant gap. While several studies have explored the potential
applications of Al in project management frameworks [6,22,23], no comprehensive study
has systematically analyzed the barriers and enablers associated with Al integration in
project management. Existing research tends to focus on specific aspects, such as automa-
tion, decision-making, and risk assessment, without providing a holistic understanding
of the challenges organizations face in adopting Al-driven solutions. This gap limits the
ability to develop effective strategies for overcoming adoption barriers and leveraging Al’s
full potential in project management.

To bridge this gap in the literature, the study systematically examines both the enablers
and barriers to Al integration within project management frameworks. This research
identifies key factors and provides useful recommendations for both researchers, academics
and practitioners. A thorough review of the literature is essential for advancing knowledge
in this field and guiding organizations in implementing Al more effectively. Understanding
these barriers and enablers will enable stakeholders to develop targeted strategies to
mitigate risks, capitalize on opportunities, and optimize Al-driven project management
practices. Therefore, the following research questions are formulated:

1. What opportunities exist for integrating AI/ML into project management?

2. What enablers support the successful implementation of AI/ML in enhancing project manage-
ment processes?

3. What barriers hinder the successful implementation of AI/ML in enhancing project manage-
ment processes ?

This study aims to identify and critically evaluate the literature on implementing
Al and ML to enhance project management processes. “Implementation” is a deliberate
effort to integrate, adapt, or incorporate interventions into established routines [24]. A
systematic literature review (SLR) was conducted to analyze published studies, providing a
foundation for a comprehensive investigation into the opportunities, barriers, and enablers
associated with AI/ML in project management.

Following this introduction, Section 2 outlines the methodology used, Section 3
presents the descriptive and content analysis of the reviewed studies, Section 4 provides
a detailed discussion of the findings, Section 5 summarizes the key insights, Section 6
outlines future research directions, and Section 7 offers practical recommendations.

2. Methodology

The most relevant materials can be identified effectively and transparently using SLRs
and adhering to standardized review processes [25]. SLRs provide an in-depth summary
of the literature, enabling the identification of research gaps within the field and serving as
a valuable foundation for furthering knowledge. An SLR was conducted to explore how
Al can enhance project management and to identify associated challenges. To minimize
reporting bias, systematic reviews need to adhere to a clearly defined methodology and
protocol prior to initiating the review process. For instance, the protocol ought to specify
the research question and provide sufficient methodological detail to ensure replicability
(Research Techniques Made Simple: Assessing the Risk of Bias in Systematic Reviews).
Research questions were established in line with these principles, and significant steps for
addressing them were outlined in advance. The SLR followed the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines, covering three key
phases: identification, screening, eligibility assessment, and inclusion for review [26]. This
process is illustrated in Figure 1.
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Figure 1. PRISMA flowchart of selected articles (prepared by the authors).

During the identification phase, Scopus, ProQuest, and Google Scholar were selected
as the primary databases for retrieving relevant papers.Keywords related to “Artificial

Intelligence”, “Machine Learning”, and “Project Management” were chosen for the search.
Two search strings were developed to encompass different synonyms:

#1: Artificial Intelligence OR AI OR Machine Learning OR ML OR deep learning OR neural
networks OR logistic regression OR natural language processing OR NLP.
#2: Project management OR PM OR smart manufacturing OR deploy OR integrate OR implementation.

The final search strategy was defined as #1 AND #2. The search strings were applied
across multiple databases, resulting in the identification of 425 documents from Scopus,
154 from ProQuest, and 235 from Google Scholar. This comprehensive search strategy en-
sured a thorough examination of the topic by capturing a wide range of relevant literature.

The overall search produced 814 papers (Figure 1). The inclusion and exclusion criteria
were applied during the screening phase to select relevant studies. The criteria included
publication in peer-reviewed journals and conferences, full-text availability, being written
in the English language, publication within the past 12 years, and a focus on Al in project
management. Gray literature was excluded due to the absence of peer review, which did
not meet the rigorous established inclusion criteria. Duplicates across databases were
removed at this stage, leaving 342 papers. From there, the research team carefully reviewed
the titles to filter out irrelevant studies. Papers that seemed suitable based on their titles
were then evaluated by reading their abstracts. Those that met the criteria moved on to
full-text review, ultimately narrowing the selection to 68 papers.

To enhance the rigor of the review, quality evaluation criteria were meticulously
defined to ensure that only studies directly relevant to the research questions were included.
A scoring method (Table 1) was developed based on insights from previous studies [27]
and a comprehensive review of the literature. Each criterion was assessed using a binary
yes/no approach. Studies that received a “no” on any quality criterion were excluded. For
instance, articles discussing Al or Machine Learning without addressing their application
to project management were deemed irrelevant and excluded from the analysis.
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Table 1. Quality assessment criteria.

Quality Assessments (QAs) Scoring Method
QA1—Does the study explore opportunities for Yes/No
integrating AI/ML into project management?

QA2—Does the study identify enablers for the successful Yes/No
implementation of AI/ML in project management?

QA3—Does the study address barriers to the successful Yes/No
implementation of AI/ML in project management?

QA4—Does the study provide a detailed description of Yes/No

the research methods, objectives, and analysis?

Ultimately, 68 studies met the inclusion criteria and were selected for data analysis,
forming the foundation for the review. Although the literature offers no consensus on
the required number of studies for a systematic literature review, it was notable that only
68 papers qualified for inclusion. Studies were excluded during the full-text screening
due to either a lack of relevance or failure to meet the predefined quality assessment
criteria. Specifically, articles lacking detailed descriptions of research methods, objectives,
or analysis (QA4), or those that did not comprehensively explore opportunities, enablers,
or barriers to AI/ML adoption in project management (QA1-QAS3), were excluded. This
process ensured the inclusion of only robust and reliable studies that directly addressed
the research questions.

There is little doubt that Artificial Intelligence plays a critical role across multiple
sectors and regions globally, with increasing applications transforming industries such as
healthcare, finance, education, and transportation [28]. However, the body of empirical
literature on Alin project management remains limited. Despite the relatively small number
of studies identified, several systematic literature reviews (SLRs) in related fields have been
conducted with a similar scope, reflecting a growing interest in the barriers and enablers of
Al adoption in project management.

For example, Abanto et al. [29] examined how Al enhances lean construction practices,
revealing benefits such as streamlined processes, cost and schedule optimization, and
improved collaboration through Building Information Modeling (BIM). Their findings
emphasized the role of data-driven decision-making in minimizing risks, improving pro-
ductivity, and promoting sustainability. Similarly, Liu et al. [30] explored Al’s application
in production, operations, and logistics management in modular construction through
bibliometric analysis, identifying its potential to improve management efficiency, enhance
data quality and security, support real-time decision-making, and highlight future research
directions. Integration with the IoT for improved data management and the focus on model
performance and sustainability were key recommendations for future research.

These studies suggest that a systematic approach to a literature review is more signifi-
cant than the number of studies included, as the selection criteria and study focus can vary
depending on the topic [31,32]. The final set of articles was analyzed thematically using an
established method to ensure rigor in qualitative research. This thematic analysis is widely
recognized for identifying meaningful patterns and extracting insights from qualitative
data [33]. A content-based coding system was developed for the data analysis [34,35]. The
emerging themes were refined through a focus group discussion with five academics and
two professionals. The focus group provided a collaborative environment that facilitated
diverse perspectives, allowing for the identification of nuanced ideas and gaps. The mod-
erated discussion ensured balanced participation, sharpening the identified themes and
aligning them with the research objectives and contextual realities [36].
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To ensure consistency and transparency, a structured data extraction process was
implemented, documenting key details such as study objectives, Al methodologies, imple-
mentation challenges, and findings. This process enabled a systematic comparison across
studies and facilitated a deeper understanding of Al adoption in project management.

The extracted data were categorized into three primary themes: The Knowledge
Ecosystem in Project Management: In the Era of Al, which explores Al's impact on
knowledge-sharing and decision-making; The Intersection of Al and Humanity in Project
Management, which examines human—AlI collaboration, ethical considerations, and evolv-
ing managerial roles; and Integrating Al into Project Management and Landscaping, which
focuses on Al-driven automation, predictive analytics, and risk management.

A three-step thematic analysis was conducted to refine these themes. First, key patterns
and recurring topics were coded manually, grouping similar insights across studies. Next,
the themes were refined through peer discussions to ensure clarity and alignment with the
research objectives. Finally, a focus group discussion with five academics and two industry
professionals validated the thematic framework, ensuring its relevance to both academic
research and real-world applications.

This structured approach ensured a rigorous and transparent synthesis of Al’s role in
project management, showing critical enablers, barriers, and trends shaping its adoption.
These themes guided the identification and categorization of solutions, detailed in Section 4.

3. Results

The results were organized into two sections. A descriptive analysis was conducted
to illuminate the sources of publications and the annual trends of the reviewed papers.
Additionally, a content analysis was performed on the 68 selected papers to provide
deeper insights.

3.1. Descriptive Analysis

Table 2 highlights the distribution of papers by publication source, revealing that
certain journals play a pivotal role in shaping the research landscape on Al in project
management. The Journal of Construction Engineering and Management leads with four
papers, followed by Automation in Construction with three. This concentration suggests
an emphasis on applying Al within the construction and project management sectors.
Simultaneously, the broader dispersion across engineering, technology, sustainability, and
business analytics journals highlights the multidisciplinary nature of Al research in project
management. This reflects the diverse applications of Al and the collaborative efforts across
multiple fields.

Table 2. The total number of articles published in journals.

Source Name Publisher No. of Articles Location
Journal of
Construction American Society of 4 Us
Engineering and Civil Engineers (ASCE)
Management
Automa’aqn m Elsevier 3 Netherlands
Construction
Global Academic Forum
International Journal on Technology,
of Business Analytics Innovation & 2 UAE
and Security Management

(GAF-TIM)
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Table 2. Cont.
Source Name Publisher No. of Articles Location
International Journal .
of Recent Technology Blu'e Eygs Intelhgence 2 India
. . Engineering & Sciences
and Engineering
Applied Mechamcs Trans Tech Publications 2 Switzerland
and Materials
Interpatlonal Journal Elsevier 2 Netherlands
of Project Management
Engineering Science & Fair East Publishers 2 Pakistan
Technology Journal
T Multidisciplinary Digital .
Sustainability Publishing Institute 2 Switzerland
. . Multidisciplinary Digital .
Applied Sciences Publishing Institute 2 Switzerland
International Journal Futuristic Research
for Multidisciplinary Publications and 2 India
Research Journals
Journal of Advanced
Resea1.‘ch in Applied Semarak TImu '
Sciences and s 1 Malaysia
. . Publishing
Engineering
Technology
SSRN (Social Science .
Research Network) Elsevier (SSRN) 1 Amsterdam
International Journal
of Scientific & IJSTR Publications 1 India
Technology Research
] ourne}l of Applied Interdisciplinary
Science and Publishing Academia 1 Iraq
Technology Trends &
Engineering .
Management Journal Taylor & Francis 1 UK
Neural Computing .
and Applications Springer 1 Germany
Life Science Journal Marsland Press 1 Us
Faculty of Economics
Journal of Academic and Administrative 1 Turke
Researches and Studies Sciences at Kilis 7 Aralik y
University
International Journal
of Simulation and Inderscience Publishers 1 Switzerland
Process Modelling
UIKTEN (Union of
Associations of Civil
TEM Journal Engineering, 1 Serbia

Informatics, and
Technical Education)
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Table 2. Cont.

Source Name Publisher No. of Articles Location
Complexity Hindawi 1 us
Expert Systems with Elsevier 1 Netherlands

Applications
Scalable (;omputmg: West University of .
Practice and .. 1 Romania
. Timisoara
Experience
- Multidisciplinary Digital .
Buildings Publishing Institute 1 Switzerland
Advanced Eng} neerng Elsevier 1 Netherlands
Informatics
Advan.ces in Civil Hindawi 1 USs
Engineering
. . Multidisciplinary Digital .
Applied Sciences Publishing Institute 1 Switzerland
Construction
Management and Taylor & Francis 1 UK
Economics
Safety Science Elsevier 1 Netherlands
IEDSR Association
Icontech International  (International Economic 1 Turke
Journal Development and Social y
Research Association)
Resources,
Conservation and Elsevier 1 Netherlands
Recycling
Advances in Civil . .
Engineering 2020 Hindawi 1 us
International Journal
for Computational Computational Civil and 1 Russia
Civil and Structural Structural Engineering
Engineering
Soft Computing Springer 1 Germany
Ingenieria e Universidad Nacional .
L . 1 Colombia
Investigacion de Colombia
Reliability Engineering .
& System Safety Elsevier 1 Netherlands
International Journal
of Machine Learning EJournal Publishing 1 Singapore
and Computing
Journal of Technology .Pene.rl?u UTHM .
(Universiti Tun Hussein .
Management and . 1 Malaysia
. Onn Malaysia
Business

Publishing)
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Table 2. Cont.
Source Name Publisher No. of Articles Location
. Global Academic Forum
International Journal
on Technology,
of Management .
. Innovation & 1 UAE
Information Systems
and Data Science Management
(GAF-TIM)
Information Fusion Elsevier 1 Netherlands
SoftwareX Elsevier 1 Netherlands
Project Leadershlp and Elsevier 1 Netherlands
Society
International Journal
of Online & . .
Biomedical Kassel University Press 1 Germany
Engineering
Arya Publishing
Civil Engineering Cor.npar}y (The Clvq .
Journal Engineering Journal is 1 India
published by this
publisher).
International Journal . .
of Advanced and SCleggf I;?::;Z?lmg 1 Pakistan
Applied Sciences P
Multidisciplinary Digital .
Al Publishing Institute 1 Switzerland
Indian Journal of
Software Engineering Lattice Science 1 India
and Project Publication (LSP)
Management (IJ[SEPM)
International Journal
of Electric Power and WEP ub (Wo.rld' 1 UK
. Education Publishing)
Energy Studies
International Journal
of Innovative Science IJISRT Publication 1 India
and Research
Technology
International Journal The Science and
of Advanced .
. Information 1 us
Computer Science and o
- Organization
Applications
European Journal of
Theoretical and AMO Publisher 1 Ukraine
Applied Sciences
IEEE Transactions on IEEE (Institute of
Engineering Electrical and 1 us
Management Electronics Engineers)
Symmetry Multidisciplinary Digital 1 Switzerland

Publishing Institute




Buildings 2025, 15, 1130

10 of 32

Table 2. Cont.

Source Name Publisher No. of Articles Location

ICEB 2018 Proceedings 1" crnational Conference 1 China
on Electronic Business

10th International
Structural Engineering
and Construction
Conference (ISEC-10)

ISEC Press 1 Us

The papers included span the period from 2013 to 2024 and are all journal publications
focusing on the application of Al in project management. This timeframe illustrates a
growing interest at the intersection of these two fields, highlighting evolving trends and
advancements in Al technologies and their integration into project management practices.

Figure 2 presents the annual distribution of papers published from 2013 to 2024,
visually representing the research output trends. This figure facilitates an analysis of how
interest in Al and project management has evolved over time.

18 17
16
14
12

10

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Year of Publication

o

Number of Articles
an

i

}

Figure 2. Annual distribution of articles throughout the period 2013-2024.

The rising number of publications indicates growing interest and exploration within
this field, driven by advancements in Al technologies and their capacity to address the
complexities of modern projects. Techniques such as support vector machines, neural
networks, and GAs have shown significant potential in improving effort prediction, cost
estimation, and project success factor identification. These advancements enable project
managers to reduce uncertainties and enhance decision-making through logical reasoning
and probabilistic calculations.

Moreover, Al'’s ability to process and analyze large volumes of data across various
project phases facilitates more accurate forecasting and resource optimization. This makes
Al indispensable for managing the increasing complexity of global projects. The upward
trend in publications reflects a broader shift towards leveraging Al to overcome the limita-
tions of traditional project management methodologies, ultimately improving efficiency
and project outcomes. These developments emphasize the growing reliance on Al to
transform project management practices in an increasingly dynamic environment [37].
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To better understand how Al is being integrated into project management, a frequency
analysis was conducted to identify which enablers and barriers appear most often across
the reviewed studies (see Table 3). The results show that many researchers emphasize
Al’s ability to improve efficiency, particularly through automation and predictive analysis.
These technologies are often linked to better decision-making, streamlined workflows, and
more accurate forecasting. However, achieving these benefits largely depends on having
access to reliable, high-quality data, as well as fostering collaboration between Al systems
and human teams. The studies also highlight the importance of skilled personnel and
active knowledge sharing to ensure that Al tools are used effectively.

At the same time, several challenges repeatedly come up. Resistance to change is a
common issue, especially in organizations used to traditional ways of managing projects.
High costs related to implementing Al and training staff are another significant concern.
Many articles also point to difficulties in integrating Al with older systems, along with
problems related to poor data quality. Ethical considerations, such as data privacy, security
risks, and potential biases in Al algorithms, are also frequently raised. In addition, a lack of
awareness about Al and shortages of skilled professionals are seen as ongoing obstacles to
broader adoption.

Overall, the literature suggests that while Al offers clear opportunities to enhance
project management, addressing technical barriers, ethical concerns, and human factors is
essential for its successful and sustainable use.

The reviewed papers come from a wide range of countries, showing that interest in
using Al for project management is truly global. One clear observation is that China leads
the contributions by a large margin. This reflects how active and focused research efforts
are in China when it comes to applying Al technologies in this field.

Following China, there is strong representation from the USA, India, Turkey, Singapore,
and the UK. These countries show a steady and growing interest in exploring how Al can
improve project management practices. Other countries like Malaysia, Iraq, Canada, Korea,
and Brazil also have multiple papers, which shows that this is not just a topic of interest in
one part of the world but something that is being studied in many different contexts.

This mix of countries ranging from both highly developed economies to emerging
nations, showing that integrating Al into project management is a universal concern,
relevant to organizations and researchers everywhere.

To provide a clearer picture, Figure 3 presents a visual summary of the country
distribution of papers using a bar chart.
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Figure 3. Country distribution of papers on Al in project management.



12 of 32

Buildings 2025, 15, 1130

Table 3. Literature-based mapping of enablers and barriers influencing Al adoption in project management.
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Additionally, to provide a deeper and more reliable understanding of the research
landscape, the team carried out a keyword co-occurrence analysis. This method helped
uncover dominant keywords and showed how frequently certain terms appear together,
offering a clear picture of how different concepts are connected in the existing literature. The
results, illustrated in Figure 4, highlight the major focus areas and relationships between
them. Prominent keywords identified include Artificial Intelligence, project management,
Artificial Neural Network, Machine Learning, risk management, construction management,
Knowledge Management, natural language processing, big data, safety management,
Technology Adoption, digital transformation, and cost estimation. Together, these terms
reflect the strong emphasis on applying Al techniques to improve various aspects of project
management, particularly in areas like construction, safety, and organizational practices.

communicationefficiency constructiondisputes
constructioncontract aibase.dsysfemengineeri?g constructiondecisionmaking
buildinginformatics organizationallearning computingintelligence
o constructionsafetymanagement )
bibliometricanalysis basedprojectmodels

analyticsmachinelearning backpropagatlonneuralnetwork automatedcontentanalysis
accidentprevention Knowledgemanagement softwareengineering

regressionanalysis naturallanguageprocessing .. i recognition

. china gnn ai dicti Ivti
chatbots dataanalysis . predictiveanalytics
decisionmaking riskmanagement constructionsite

agilepractices bigdata pro.j?c.trr]anag.ement constructionsmes
deeplearning artificialintelligence safetymanagement

bayesiannetwork i . . i i ttrib isk

dataanalytics machme|eam|ng aiadoption attributeris

digitaltransformation cpe s ethicalconsiderations
civilengineering gy artificialneuralnetwork mpasedproject

accidentinjury grtificialneuralnetworks casestudy
earnedvaluemanagement neuralnetwork knowledgeintegration
agilesoftwaredevelopment constructionmanagement technologyadoption

artificialemotionalintelligence . . . artificialintelli
gencetechnology
bayesianregularization CONStructioncostestimation

constructionengineering | innpvationmanagement backpropagationalgorithm
aibasedprojectmanagement casebasedreasoning

artificialintelligencetechniques
constructioncostindexprediction

Figure 4. Keyword co-occurrence analysis.

3.2. Content Analysis

The authors organized a focus group including five academics and two professionals
to identify and extract the key themes that emerged from the discussion. The insights
gathered during this session revealed several significant themes, which are outlined in the
following sections:

The Knowledge Ecosystem in Project Management: In the Era of Al

The Intersection of Al and Humanity in Project Management;

Integrating Al into Project Management and Landscaping.

3.2.1. The Knowledge Ecosystem in Project Management: In the Era of Al

A deeper understanding of how Al affects specific knowledge areas’ technical and
social dimensions is critical. Integrating project management expertise with insights from
Al enables project managers to assess these impacts better, enhance decision-making, and
address both technical and human factors. Such an interdisciplinary approach encourages
more effective strategies for Al implementation across diverse contexts [38].

Al is pivotal in advancing project management practices by identifying future devel-
opment trajectories and offering valuable insights for researchers and practitioners [39]. As
Al technology evolves, project managers with relevant Al knowledge and skills should be
better positioned to navigate the changing project management landscape [2]. Keeping
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pace with the rapid advancements in Al is critical [40], as these developments can render
findings obsolete [41] and contribute to the swift progression of science and technology [42].

The selection of appropriate ML models is vital for ensuring effective project manage-
ment [43]. Al's flexibility is demonstrated by its applications across various fields, including
project management [44], where it supports improved data handling by addressing data
quality and security [30]. Additionally, Al enhances data analytics, improving reliability
and ensuring access to accurate, real-time information [45].

The design, development, and implementation of Al systems require professionals
with specialized training. Expertise in Al principles, programming, and integration tech-
niques is crucial [46]. Collaborative knowledge-sharing is important for adopting and
using Al effectively in project management. A solid understanding of Al facilitates im-
proved decision-making and efficiency, allowing organizations to leverage interdisciplinary
knowledge and maximize the benefits of Al for successful project outcomes [47].

Al applications in project management are diverse and impactful. In construction man-
agement, Al demonstrates significant potential to drive innovation [48]. ML addresses the
limitations of traditional analytical methods and enhances overall analysis by simplifying
the classification of project features and defects, enabling project managers to manage these
elements more effectively [15]. Al algorithms handle the complexity and nonlinearity of
construction projects, optimizing processes [49,50]. Al also improves safety performance on
industrial construction projects by integrating data efficiently without requiring substantial
changes to data warehouse structures [51]. In construction waste management, Al enhances
the handling of missing data, leading to more accurate analyses and more effective waste
management and recycling of materials [52].

Natural language processing (NLP) is another Al technique in construction man-
agement. It improves efficiency in project risk management by retrieving similar cases
and enhancing risk case retrieval [53]. NLP also enhances document processing accuracy,
reducing revision requirements [54]. It identifies critical risks throughout the lifecycle of
construction megaprojects, thereby aiding project managers in risk mitigation [55]. Addi-
tionally, NLP eliminates the need for manual analysis of incident reports, enabling large
databases to be used for safety improvements through proactive decision-making [56].
ML techniques automate project reporting by generating consolidated reports using text
summarization [57].

Al’s ability to manage multiple variables simultaneously supports businesses in pro-
cessing large volumes of input data [58,59]. ML models analyze vast datasets, leading to
more precise predictions and improved project outcome forecasts [15,60]. These algorithms
also assist with defect identification, ensuring more reliable project assessments. Al sup-
ports project risk management in healthcare by empowering patients with easier access to
personal medical data, including electronic medical records [61]. Al's capability to handle
complex, topologically diverse datasets [50] and its use of techniques such as Latent Class
Clustering Analysis (LCCA) and ANNs enhances accuracy in predicting incidents and
identifying necessary preventative actions [62].

In road construction, Al learns inductively from examples, offering adaptability and
flexibility that traditional methods lack [63]. It predicts project durations by analyzing his-
torical or simulated data and responds to changes in activity duration distributions [64,65].
ANNSs automatically adjust their weights and improve predictions over time as they process
more data [66,67]. Al also personalizes learning paths to optimize knowledge acquisition
and retention [68].

Combining BP neural networks with GAs improves prediction accuracy and evalua-
tion efficiency in construction bidding. This Al-driven approach optimizes bid predictions
and enhances decision-making and cost estimations [69]. ANN models assist during the
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project selection phase by predicting project performance and improving assessment accu-
racy [50,70]. Al also improves forecasting accuracy in Earned Value Management (EVM),
particularly during early and mid-stage forecasting [64]. A framework based on Long
Short-Term Memory (LSTM) networks enhances prediction reliability, especially for cost
index predictions [71]. In tunnel projects, Al provides accurate predictions of cost perfor-
mance indices [72]. Al can also predict construction dispute outcomes, helping parties
resolve conflicts out of court and avoid litigation [73].

Despite these potential benefits, the empirical validation of AI methodologies remains
a critical hurdle [64]. Challenges in Al integration include stakeholder resistance due to
a preference for traditional methods, insufficient understanding of Al’s advantages, and
inadequate strategic planning for its implementation [53,60,74,75]. Robust data manage-
ment systems are essential as incomplete or poor-quality data can lead to biased outcomes
and reduce model accuracy [28,39,40,76]. For example, instance-based learning algorithms
and regression models used in software project scheduling require substantial data storage
capacity [42].

In construction, Al adoption faces additional obstacles, such as mistrust in Al sys-
tems [53,77], non-standardized data formats [61], and the need for specialized skills to
operate Al and ML tools effectively [78]. NLP faces challenges in extracting useful informa-
tion from accident databases for risk management [53], while ANNSs for road construction
cost prediction must accommodate diverse datasets from various types of projects [63].
Domain expertise is crucial for interpreting Al model results due to the complexity of con-
struction projects [44,55]. For instance, applying ANNSs to forecast construction incidents
requires extensive datasets and significant training, which increases costs [77]. A study
of Brazilian educational public buildings highlighted that improving ANN performance
requires substantial training data and predefined rules for network topology selection [70].

Al has also proven beneficial in construction safety management by accurately pre-
dicting risk factors, reducing casualties, and enhancing safety [79]. In Agile project manage-
ment, Al enhances collaboration and decision-making, enabling organizations to integrate
Al into their Agile practices and advance project management methodologies [40].

Addressing these challenges through interdisciplinary collaboration, skill develop-
ment, and strategic planning allows project managers to harness Al’s potential, optimize
processes, improve safety, and achieve superior outcomes across various domains.

3.2.2. The Intersection of Al and Humanity in Project Management

Al often called machine intelligence, was introduced to create “thinking machines”
capable of replicating human cognitive abilities and intellectual behaviors. Its potential
to augment or even replace human intelligence in specific tasks has driven its integration
into project management, blending advanced algorithms with human expertise to optimize
processes, improve decision-making, and enhance collaboration across diverse teams [80].

A significant impact of Al lies in augmenting human capabilities rather than replacing
them. Barcaui and Monat compared GPT-4 with human project managers in project plan
development, highlighting Al’s role in generating ideas and optimizing workflows. In
contrast, human expertise remains essential for providing context, judgment, and vali-
dation [41]. This evolving collaboration reshapes team dynamics as Al adoption alters
roles and power structures. Encouraging trust, transparency, and cooperation is critical
to maximizing this synergy. Tools such as chatbots illustrate Al’s integration into project
management by offering real-time updates, enhancing communication, and increasing
stakeholder engagement [58,76]. BIM further demonstrates how Al strengthens stakeholder
collaboration, improving efficiency and alignment in project planning [29,81,82].
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Al’s influence extends beyond collaboration to leadership and decision-making. By
automating routine tasks, Al allows leaders to focus on strategic and complex responsibili-
ties. Tominc et al. demonstrated how Al-driven insights enable more informed, data-based
decisions [74]. This is further exemplified by Balcioglu et al.’s application of ANNSs in
personnel selection, allowing HR managers to identify better-suited candidates more effi-
ciently. Such advancements streamline recruitment processes, particularly in high-stakes
banking industries, where project outcomes significantly affect financial results [83].

Al has also transformed communication, a cornerstone of project success. Taboada
Puente et al. showed that Al enhances team collaboration by improving communication
and engendering stronger teamwork, ultimately leading to better project outcomes [2].
Tubman’s research indicated that automating repetitive tasks with Al frees human resources
for activities requiring empathy, creativity, and complex judgment [59]. Similarly, Chen et al.
demonstrated using NLP to create an interactive platform for engineering project contract
stakeholders, resolving interaction challenges, reducing manual errors, and improving
communication efficiency [54].

Al innovations have significantly enhanced cost estimation accuracy in the construc-
tion sector. Wang et al. developed an Al-driven estimation model based on a gray BP
neural network, integrating MATLAB to optimize data processing. This approach improves
prediction precision, reduces errors, and enhances budget reliability [84].

Fang et al. leveraged convolutional neural networks (CNNSs) to enhance real-time
object detection on construction sites, identifying workers and equipment with improved
speed and accuracy. Their work has greatly enhanced safety performance and operational
efficiency, minimizing the need for manual monitoring [49].

AT’s utility also extends to dispute resolution and reporting. Chaphalkar, Iyer, and Patil
applied a multilayer perceptron neural network to predict construction dispute outcomes,
focusing on variation claims. Their research highlighted how Al tools expedite dispute
resolution and prevent conflicts by identifying key risk factors [73]. In project reporting,
Tan, Chen, and Yeo developed the Project Reporting Management System (PRMS), which
automates reporting tasks while maintaining high-quality executive summaries. This
reduces manual effort and errors, demonstrating Al’s potential to improve productivity [57].

However, the integration of Al into project management is not without challenges.
Ethical concerns, particularly biases in Al decisions arising from flawed or incomplete data,
present significant risks [58,85]. While Al can support decision-making, human judgment
remains indispensable to ensure sound outcomes. Project managers must critically assess
Al-driven recommendations to avoid over-reliance on automation [58,86]. Additionally,
the extensive data requirements of Al systems create privacy and security risks. Strong
measures, such as encryption and access controls, are essential to safeguard sensitive
information [40,61,82,85]. Another pressing challenge involves the potential for job dis-
placement due to Al-driven automation, which carries significant social and economic
implications [58].

Despite these concerns, the potential of Al to drive innovation and efficiency is un-
deniable. Al-powered systems are increasingly used in smart distribution management,
predicting and responding to real-time disruptions to optimize efficiency and reduce down-
time. Similarly, Al is gaining traction in modular construction, driving innovation and
operational improvements [30].

By addressing ethical considerations and balancing automation with human oversight,
organizations can harness the transformative power of Al to deliver superior project
outcomes. Integrating Al into project management—when guided by trust, transparency,
and robust data protection measures—promises to redefine the field, making it more
efficient, collaborative, and forward-thinking.
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3.2.3. Integrating Al into Project Management and Landscaping

Implementing Al in project management requires a high level of maturity and a sub-
stantial dataset to ensure efficient adoption [28]. Al enhances performance by automating
tasks such as planning, scheduling, and resource allocation, which increases efficiency
while reducing the overall workload. Through real-time data insights, Al facilitates more
informed decision-making, strengthens team collaboration, and gives organizations a com-
petitive advantage, enabling faster, more cost-effective project delivery with improved
quality [2,45,59].

The dynamic and complex nature of the modern business environment requires
managers to make swift, well-informed decisions while optimizing the allocation of
limited resources. These challenges are magnified in organizations managing multi-
ple projects simultaneously, necessitating a clear strategic focus and advanced problem-
solving skills to navigate competing priorities effectively Numerous studies highlight the
role of Al and ML in improving decision-making processes and enhancing project out-
comes [29,43,48,52,55,58,71,74-76,85,87-90].

In energy project management, Al provides advanced decision support by improving
data analysis and simulation capabilities. ML and optimization algorithms allow managers
to compare and evaluate multiple decision scenarios, facilitating more informed and data-
driven strategies [39]. Similarly, Bahi et al. [86] integrated generative Al into Agile 2.0
software development to improve decision-making and address uncertainties in Agile
project management, thereby enhancing practices and outcomes [86].

ANNS’s have been applied to predict road construction costs, offering accurate invest-
ment estimates that support informed funding decisions [63]. Costantino, Di Gravio, and
Nonino developed a decision support system using an ANN model based on critical suc-
cess factors (CSFs), helping managers assess projects during selection and incorporating
filters to address inconsistencies with expert judgments, improving prediction accuracy
and reliability [50].

In construction safety management, Tixier et al. introduced a fully-automated NLP sys-
tem to replace manual analysis of incident reports. This system uses large databases to im-
prove safety performance proactively, enhancing decision-making on construction sites [56].
Amusan and Mosaku used ANNs and regression heuristics to improve decision-making
in building projects, addressing challenges related to limited knowledge of investment
returns and staff ICT skills [77].

In tunnel construction, Zhang et al. developed a decision support approach for safety
risk analysis using Fuzzy Bayesian Networks (FBNs), which identified causal relationships
between tunnel damage and influencing factors. This approach combines reasoning and
sensitivity analysis to improve safety protocols and management strategies [91]. Wu
et al. proposed a construction project bidding method using a back-propagation (BP)
neural network enhanced by a GA, creating a more reliable evaluation system for bidding
management [69].

Al has also contributed to software project schedule management, with instance-
based learning algorithms and regression models simplifying decision-making for man-
agers and improving project execution efficiency [42]. Evaluating project management
competence in Al-driven environments is critical as these skills are important for achiev-
ing successful outcomes in a rapidly evolving technological landscape. Organizations
that leverage Al effectively gain a competitive edge by adapting quickly to market
changes [40,86]. Al significantly improves schedule accuracy, offers insights into po-
tential risks, and optimizes resource allocation, enhancing project management effi-
ciency [39,41,43,55,66,70,76,87,92-94,101].
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In risk management, Shen and Gao designed a prediction model based on an opti-
mized BP neural network algorithm to enhance construction site safety. This model shifts
safety management from reactive to proactive, providing real-time early warnings and
targeted preventive measures for each project phase [79]. Zou and Jones applied NLP
techniques to retrieve similar cases in construction project risk management, helping to
anticipate and mitigate financial risks [53]. Additionally, Zhang developed an Al-driven
safety management system in civil engineering that achieved a 97.4% effectiveness rate
by automating monitoring tasks, reducing manual observation, and improving real-time
hazard detection [95].

In project cost estimation, ANNs have proven reliable in preparing accurate road
construction cost estimates [61]. These networks also rank ongoing projects based on
reported safe work behaviors, identifying projects that require further attention to maintain
safety standards [63,96]. Hanalfi et al. investigated the use of Al in selecting project
managers based on emotional intelligence (EI), demonstrating that Al effectively identifies
managers with strong EI traits, thereby improving project outcomes [97].

The challenges associated with Al implementation include integrating Al tools with
existing systems, high financial investment requirements, and increased vulnerability to
cyber threats. Ensuring stakeholder support and scalability while balancing costs with
expected returns is valuable for successful adoption. Legal and ethical considerations also
need to be addressed. Despite these challenges, robust infrastructure and strategic planning
enable long-term Al investments to yield substantial benefits, enhancing industry project
management outcomes [75,88].

4. Discussion

This study synthesizes the findings from the SLR to present a comprehensive analysis
of how Al and ML can improve project management processes. It highlights the potential of
AI/ML analytics in optimizing workflows, identifies key enablers that facilitate successful
implementation, and examines the barriers that hinder widespread adoption. A contribu-
tion of this SLR is the identification of critical advancements that reveal the transformative
potential of AI/ML technologies in project management practices. This section focuses on
the most significant findings, linking them to the broader research questions and offering
insights that address current challenges while providing a foundation for future research
and practical innovations in AI/ML-driven project management.

4.1. Implementing Al and ML in Project Management

Implementing Al and ML in project management depends on technological advance-
ments, robust frameworks, data availability, and effective stakeholder collaboration. These
elements collectively enhance the adoption and effectiveness of AI/ML, significantly im-
proving project outcomes.

Technological advancements form the basis of AI/ML applications in project manage-
ment. Recurrent neural networks (RNNs) have been shown to optimize project scheduling
by modeling sequential data and addressing complexities in portfolio scheduling [98]. Neu-
ral networks integrated with GAs have enhanced cost and effort predictions across diverse
domains, such as construction and software development [63,69,89]. When optimized with
GAs, BP neural networks demonstrate higher cost estimation accuracy [69]. Deep learning
models, such as CNNs, support safety monitoring by identifying hazards, including unsafe
worker behaviors and equipment misuse [44,95]. Additionally, Faster R-CNN models
facilitate real-time safety management through advanced object detection capabilities [49].

Frameworks and architectures are pivotal in ensuring the practical application of
AI/ML tools in project management. The Electron framework supports collaborative
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project management with cross-platform compatibility, multi-view functionalities such
as Kanban boards and knowledge graphs, and distributed deployment features [68]. Ad-
vanced Al models such as GPT-4 enhance project planning by complementing human
expertise in project management processes [41]. Interactive platforms powered by NLP
address communication challenges, reduce errors, and improve document management,
particularly in construction projects [54]. NLP-driven rule-based systems also analyze
unstructured safety data to extract actionable insights, improving risk identification [56].
In parallel, multilayer perceptron neural networks provide accurate predictions for con-
struction dispute outcomes, promoting proactive conflict resolution [73]. ANNSs have also
been applied alongside occupational safety and health management systems to predict and
evaluate safety behaviors and performance [96,99]. The scalability and adaptability of ANN
models further enable their customization for various critical success factors, providing
solutions that can be applied across industries [50].

Data availability and effective utilization significantly enhance the performance of
AI/ML tools. Large datasets from government systems for cost forecasting in public con-
struction projects and daily work reports for progress monitoring offer a solid foundation
for predictive analytics [70,91,93]. ANNs process both structured and unstructured data,
delivering accurate predictions for cost indices, safety performance, and earned value
metrics [67,72,96]. Sensor data from accelerometers and gyroscopes further improve activ-
ity tracking and prediction in construction projects [100]. Scalability is demonstrated by
models such as LSTM networks, which enhance prediction accuracy for cost indices [71].

Integrating AI/ML tools with established project management methodologies ensures
their practical relevance. For example, the Agile methodology supports the automation of
progress reporting and decision-making [57]. AI/ML applications incorporating critical
success factors (CSFs) prevent project failures by aligning tools with strategic objectives
and leveraging expert input in risk assessment and project selection [50].

Stakeholder collaboration is important for overcoming barriers such as resistance to
change and the digital divide. Public—private partnerships and capacity-building initiatives,
including workshops, have proven effective in encouraging AI/ML adoption [28,62]. Ex-
pert involvement is crucial in assessing critical risk factors and designing ANN models for
project evaluation [50,83]. Such collaborative efforts ensure that AI/ML tools are aligned
with project goals and effectively implemented.

The adaptability of AI/ML solutions is further demonstrated by their scalability
across industries. Frameworks designed for material-based progress monitoring and labor
productivity mapping have broad applicability [66,93]. Integration with BIM enhances
visualization and simulation capabilities, enabling real-time communication and precise
scheduling [81]. Advancements in cloud computing, blockchain, and technological infras-
tructure further facilitate secure and distributed collaboration, ensuring seamless AI/ML
deployment [68].

Ultimately, the collective impact of technological advancements, frameworks, data uti-
lization, and stakeholder collaboration establishes AI/ML as transformative tools in project
management. These technologies can significantly improve project outcomes across industries
by addressing core challenges such as scheduling, cost estimation, safety, and communication.

4.2. Barriers to and Drivers of Al and ML in Project Management

The findings of this SLR emphasize the transformative potential of Al in project
management across multiple sectors, particularly in construction and healthcare. The
results illustrate how Al—especially ML and NLP—significantly improves data handling,
decision-making, risk management, and safety, contributing to more efficient and accurate
project outcomes. This review contributes to the expanding body of knowledge on Al



Buildings 2025, 15, 1130

25 of 32

integration in project management, offering valuable insights for both academic research
and practical implementation.

Al’s application in project management is multifaceted, with advancements across
sectors. It enhances accuracy in risk assessments, optimizes project planning, and improves
resource allocation. By enabling the management of complex datasets and delivering
real-time insights, Al equips project managers to make informed, data-driven decisions
that reduce costs, enhance safety, and improve overall project efficiency. Its predictive
capabilities are applied in estimating project durations, forecasting costs, and refining
bidding processes. Moreover, Al’s ability to facilitate communication through NLP tools
and automated reporting systems significantly improves stakeholder collaboration, stream-
lining workflows and minimizing manual errors [61,64,69,78,79]. Al-driven advancements,
such as neural networks integrated with GAs, enhance bidding accuracy and efficiency [69],
while safety management transitions from reactive approaches to proactive, real-time
hazard prevention [79].

The integration of Al into project management has important theoretical and prac-
tical implications. Al supports and, in certain instances, replaces traditional decision-
making methods by offering superior predictive accuracy and more effective risk man-
agement [43,52,64]. From a practical perspective, Al enables project managers to optimize
scheduling, implement enhanced safety protocols, and predict costs with greater precision—
ultimately improving project delivery speed, efficiency, and quality [44,57,64,79].

This review is methodologically robust, presenting a comprehensive synthesis of
diverse industry studies. Despite certain limitations, the findings consistently highlight
the growing body of evidence supporting Al’s pivotal role in project management. Future
research would benefit from longitudinal studies assessing the long-term impact of Al tools
on project outcomes and experimental designs that test the effectiveness of Al interventions
in real-world scenarios [28,88].

Despite the transformative potential of Al, its adoption is not without challenges.
Integrating Al tools with legacy systems is one of the most significant barriers. Many orga-
nizations experience difficulties incorporating Al technologies into existing infrastructures,
which delays or hinders successful implementation [75,88]. This challenge is particularly
evident in industries with complex, entrenched systems, such as construction, where data
may often be siloed or stored in non-digital formats, complicating Al integration [75].

Financial investment poses another considerable challenge. Al solutions typically
require high initial costs for training personnel, procuring hardware and software, and
upgrading infrastructure to support Al systems. These costs can be prohibitive for smaller
organizations or those with limited resources [75]. Furthermore, several studies highlight
concerns over job displacement, as automation could replace specific manual tasks, raising
social and ethical issues related to workforce changes and the need for retraining [58,85].

Data-related challenges are equally critical. Al systems depend on large, high-quality
datasets often unavailable to many organizations. Data quality and completeness signif-
icantly influence Al models” accuracy and effectiveness. Inadequate or biased data can
result in flawed predictions and decision-making [85]. Additionally, privacy and security
remain pressing concerns, particularly given the sensitive nature of project-related data in
industries such as healthcare [61]. Robust data protection mechanisms are important to
mitigate risks of unauthorized access or breaches [85].

Stakeholders’ resistance to change impedes Al adoption. Skepticism toward Al,
particularly in industries traditionally prioritizing human expertise and intuition, can
slow its adoption and reduce its effectiveness [40,58]. Addressing this reluctance requires
encouraging a culture that supports collaboration between humans and Al tools.
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From a policy perspective, ethical considerations are paramount in Al adoption. Issues
related to data privacy, security, and job displacement need to be carefully managed.
Policymakers need to develop regulations that promote responsible Al use, ensuring data
integrity, reducing bias, and maintaining human oversight in decision-making. Building a
culture of trust between human professionals and Al systems is crucial for maximizing the
potential benefits of Al technology [40,58,85].

5. Conclusions

This SLR provides valuable insights into integrating Al and ML into project man-
agement, offering three key contributions. First, it highlights how Al enhances project
outcomes by improving forecasting accuracy, encouraging stakeholder collaboration, and
mitigating risks. Of the identified enablers and barriers, data quality emerges as a criti-
cal factor for successful Al adoption. High-quality, well-structured data ensure accurate
predictions and reliable decision-making, establishing a cornerstone for effective Al im-
plementation. Second, the review identifies significant barriers, such as challenges in
legacy system integration, high financial costs, and resistance to change. Overcoming these
challenges requires a strategic approach, including piloting Al on smaller projects to build
trust, refine workflows, and demonstrate its value before broader scaling. Third, actionable
recommendations are presented, emphasizing the importance of workforce training to
address skill gaps, encouraging interdisciplinary collaboration to maximize Al’s potential,
and implementing ethical Al frameworks to ensure responsible and transparent use.

For practitioners, starting with small-scale pilots helps build confidence in Al tools
while refining processes and minimizing risks. Ensuring data quality and aligning Al
initiatives with organizational objectives is vital for maximizing the benefits. Ethical consid-
erations, including addressing biases and promoting transparency, are equally important
for engendering stakeholder trust. This review also demonstrates how Al is reshaping
key aspects of project management by enhancing forecasting, automating repetitive tasks,
optimizing resource allocation, and improving decision-making processes. By addressing
barriers to adoption, organizations can unlock Al’s transformative potential. For instance,
piloting Al-driven solutions on smaller projects allows workflows to be refined and scaled
gradually, easing resistance to change while delivering measurable benefits.

Al is poised to redefine project management by aligning with broader trends such
as digital transformation and sustainability. Beyond improving efficiency, it empowers
organizations to innovate, adapt, and remain competitive in dynamic environments. How-
ever, stakeholder collaboration is critical for successful implementation. Addressing ethical
concerns, ensuring transparency, and developing scalable frameworks for responsible Al
use is critical for engendering trust and achieving long-term success

In conclusion, Al and ML represent more than tools: they serve as catalysts for a
paradigm shift in project management. Organizations can establish smarter, more sus-
tainable, and future-ready practices by leveraging enablers and addressing barriers. As
data quality is the foundation for successful Al adoption, organizations embracing these
technologies will transform project management into a more collaborative and forward-
looking discipline. These advancements set new standards for project delivery and align
with broader societal and technological trends, offering significant opportunities for indus-
tries worldwide.

6. Future Research Directions

Based on the findings of this review, future research should focus on addressing exist-
ing challenges and identifying effective methods for integrating Al and ML into project
management. A key priority is improving data quality, as this is fundamental to ensur-
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ing the reliability of Al applications. Research efforts should develop frameworks that
enhance data accuracy, consistency, and completeness, while addressing bias reduction
and improving data interoperability from diverse systems. Another critical area for inves-
tigation is integrating Al tools into existing project management systems. This process
requires practical, incremental approaches, such as hybrid Al models, which facilitate
smoother transitions and scalable solutions that minimize workflow disruptions. Long-
term studies are also needed to understand the sustained impact of Al, while real-world
case studies can provide valuable insights into successful applications and solutions to
specific challenges. Moreover, future research should focus on conducting empirical studies
and real-world pilot projects to validate Al-driven project management tools” effective-
ness and scalability. Longitudinal studies capturing Al’s impact over time, especially in
complex project environments like healthcare, infrastructure, and public sector projects,
would offer critical insights. Comparative case studies across various industries can help
develop sector-specific frameworks, showing best practices and contextual challenges for
Al adoption.

Ethical concerns could also be addressed, including algorithmic bias, privacy risks, and
workforce displacement. Developing clear guidelines for responsible and transparent Al
usage is necessary to ensure fairness and regulatory compliance. In addition, researchers
should explore the integration of emerging Al technologies such as reinforcement learning,
explainable Al and digital twins within project management frameworks. These technologies
offer potential in enhancing adaptability, transparency, and real-time decision-making. Ethical
Al remains a vital area for further investigation, with emphasis on developing governance
models to address biases, data privacy, and regulatory compliance across industries.

Furthermore, researchers should explore strategies to encourage effective collabo-
ration between Al systems and human teams, identifying best practices for combining
human expertise with Al-driven insights. Given the distinct challenges Small and Medium
Enterprises (SMEs) face, such as limited budgets and resources, research should prior-
itize affordable and scalable Al solutions tailored to their needs. Shared resources and
open-source tools could have significant benefits for these organizations. Advanced Al
techniques, such as reinforcement learning and generative models, show potential for
improving predictive analytics, risk management, and decision-making. However, further
evaluation is needed to assess their effectiveness in real-world project scenarios. Address-
ing resistance to Al adoption, particularly in traditional project management settings, is also
important. Research should focus on strategies for engaging stakeholders, building trust,
and demonstrating Al’s value. Lastly, Al's potential to contribute to sustainable project
management practices should not be overlooked. Future research should explore how Al
can optimize resource use, reduce waste, and promote environmentally-friendly practices.

7. Recommendations for Practice

Organizations need to identify specific, high-impact areas within project management
where Al can yield quick, measurable benefits. Enhancing forecasting accuracy, automating
routine tasks, or improving resource allocation represent practical starting points. These
targeted implementations allow teams to evaluate Al’s value and refine workflows without
committing excessive resources. Al tool integration could follow a gradual, step-by-step
approach to minimize disruptions to existing processes. Rather than overhauling entire
systems, organizations can adopt Al tools that complement current workflows, delivering
immediate benefits while establishing a foundation for broader integration. This method
ensures that teams remain productive while adapting to AL

Upskilling project management teams is important for bridging the knowledge gap
between traditional methods and Al-driven practices. Organizations need to prioritize
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training programs that not only teach the use of Al tools but also focus on interpreting
Al outputs and integrating them into decision-making processes. Enhancing Al literacy
within teams promotes trust and encourages effective collaboration. Ethical practices
need to be incorporated into Al implementation from the outset. Organizations could
establish clear policies regarding data privacy, accountability, and algorithmic fairness.
Conducting regular audits and maintaining transparent communication over Al’s role in
decision-making can alleviate stakeholder concerns and ensure responsible use.

SMEs could leverage affordable, scalable Al solutions tailored to their specific needs.
Cloud-based Al tools or subscription models can reduce upfront costs, making these
technologies more accessible. Collaborating with other SMEs or industry groups can
facilitate resource sharing and cost reduction, promoting a more inclusive approach to
Al adoption. Organizations could engage stakeholders early in the process to address
resistance to Al adoption. This includes providing clear communication of the benefits
of Al, addressing concerns directly, and involving key stakeholders in implementation
decisions. Demonstrating early successes through pilot projects can help build trust and
generate momentum for broader adoption.

Al tools need to be integrated into existing risk management frameworks to offer
proactive solutions. By analyzing historical data, identifying patterns, and predicting
potential project risks, Al can enhance decision-making and enable teams to mitigate risks
before they escalate. Sustainability could serve as a guiding principle in Al adoption.
Organizations can use Al to monitor and optimize resource consumption, reduce inefficien-
cies, and design projects with a smaller environmental footprint. Aligning Al strategies
with sustainability goals drives operational efficiency and reinforces an organization’s
commitment to social responsibility.

In conclusion, practitioners need to establish feedback loops to evaluate Al tool
performance and refine implementation strategies continuously. Regular reviews ensure
that Al remains aligned with project objectives and adapts to evolving needs, maintaining
its relevance and effectiveness over time.
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