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NAVIGATING THE APPLICATION OF ARTIFICIAL
INTELLIGENCE IN PROJECT MANAGEMENT:
A SCIENTOMETRIC ANALYSIS

This comprehensive literature review delves into the extensive body
of research exploring the role of artificial intelligence (Al) in project
management. Its primary objective is to amalgamate current knowledge
while discerning prevalent trends, challenges, and advantages associated
with incorporating Al into project management methodologies. The study
employed bibliometric analysis using VOSViewer® software to scrutinize
246 pertinent publications sourced from the Scopus database, spanning
the years 2013 to 2023. The findings from the Association Strength
and Density Analysis revealed distinct clusters: Cluster 1 elucidated
strong associations with terms like «construction projecty «technology»
«algorithmy «performance» and «timey»,; Cluster 2 emphasized «case
stud, » «decisiony» and «costy,; while Cluster 3 concentrated on «literature»
«industry» and «frameworky» Moving forward, promising areas for further
exploration encompass the refinement of Al algorithms, exploration of AI'’s
impact on project outcomes, and the fusion of AI with emergent technologies
like blockchain and the Internet of Things (IoT). This research serves as
a foundational roadmap for future investigations aiming to leverage Al to
enhance project management effectiveness and efficiency.

Keywords: scientometric analysis, bibliometric review, project
management, artificial intelligence, Machine Learning, cluster analysis,
research trends.
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Introduction

The volatile nature of the 21st-century economy and stiff competition
force organizations to complete projects within tighter schedules and limited
resources [1]. Project managers seek innovative approaches due to today’s
challenges. Artificial intelligence (AI) has transformed industries, including
project management (PM), by addressing human limitations and reducing errors
[2; 3]. Al-powered tools analyze historical data to predict risks and automate tasks
like scheduling and budgeting, boosting project efficiency and performance [4].

Al can seamlessly integrate into project management through predictive
analytics, natural language processing, and machine learning, empowering data-
driven decisions and enhancing project efficiency [5; 6]. While AI holds promise
for transforming project management by improving efficiency, reducing costs,
and enhancing success rates, this study explores current professional perspectives
on AI’s role in project management over the past decade.

This bibliometric review examines the current research landscape of applying
artificial intelligence (Al) in project management (PM) to identify gaps and future
research directions, providing insights into AI’s evolution, impact on project
success, challenges, and guiding both project managers and researchers. The study
is divided into several sections. Section 1 presents the relevance and the goal of the
research. Section 2 contains the literature review on applying Al in PM. Section
3 describes the methodology used in the study. Section 4 outlines the results and
research findings. Section 5 concludes the study.

Materials and methods

This section outlines the concept of applying Al in PM and compares the
previous bibliometric reviews on this topic. Thus, the literature gives us some
insight into the scope and potential of Al Ju et al. [7] showed that Al positively
impacts company performance, and [8] note that with the new era of data, the
application of artificial intelligence will significantly expand.

The potential of using Al to improve processes and optimize strategies in
various fields is discussed in Elmousalami [9] and Fridgeirsson et al. [10]. For
example, Elmousalami [9] focuses on applying Al in the procurement function,
using Al algorithms to analyze market data, suppliers, and customer preferences
to make informed decisions and achieve efficiency gains, cost reductions, and
competitive advantages for the business.

Fridgeirsson et al. discuss AI’s role in project management based on PMI’s
Project Management Body of Knowledge (PMBOK). They anticipate significant
Al impacts on cost, schedule, and risk management, leveraging historical data for
estimation and planning. However, AI’s influence may differ in areas requiring
human leadership and interpersonal skills. Additionally, ML studies in project

209



TopaiireipoB yHHBepcuTeTiHiH Xadapmsbichl, ISSN 2710-3552  Dxonomuxanvix cepusi. Ne 2. 2024

management have applied techniques to predict project duration and costs,
enhancing project success through experiential learning [11; 12]. A hybrid Al
approach predicts construction project delays using Al, Blockchain Consensus
technology, and building information modeling [13], enhancing management
efficiency and reducing contract disputes. Workforce innovation management
utilizes workplace data for electronic performance monitoring, building
information modeling, smart contracts, and Al [14], emphasizing innovative
technology adoption in workforce management.

Javed etal. [15] use LSTM-based deep learning to assess software developers’
coding skills, achieving 96.25 % accuracy. This informs development process
optimization and developer allocation, with considerations for limitations and
future research. Lok [16] applies artificial neural networks to analyze outsourcing
relationships in global facilities management. Surveys and quantitative methods
categorize relationships and develop sustainable models for the industry.

Researchers use Al and natural language processing to develop a model
explaining Lean Six Sigma’s impact on quality, customer satisfaction, and business
performance [9]. Another group explores cognitive digital twins in architecture,
engineering, and construction for Construction 4.0, evaluating their applicability
and integrability to enhance efficiency and decision-making [17].

Maphosa and Maphosa [2] conducted a bibliometric analysis of 106 articles
from 2012 to 2021 on Al in PM to encourage more research interest in this
area and identified research gaps. Their findings highlight neural networks,
algorithms, big data, and machine learning as commonly used Al techniques in
project management, suggesting a need for further research on project managers’
readiness for Al integration.

In general, the literature review revealed a growing need to study trends,
world practices, and the quality of literature in this area.

Data collection

The bibliometric analysis was conducted using established techniques,
including keyword extraction, co-citation analysis, author co-citation analysis,
and clustering techniques. The study analyzed the abstracts of 246 publications
relevant to PM from the Scopus database from 2013 to 2023 to achieve the aim.
The inclusion criteria encompassed peer-reviewed journal articles and reviews.
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Figure 1 — Data collection process*
* — compiled by the authors based on analysis

Data processing

The findings from the bibliometric analysis were synthesized to identify
emerging trends, key themes, influential authors, and significant research
contributions in the field of Al in PM. Clustering techniques, such as hierarchical
clustering or bibliographic coupling, are employed to group related publications
based on citation patterns or thematic similarities. A Co-Word Analysis
Technique (CWAT), a scientometric method for quantitative analysis of the
content of academic publications, was applied for this purpose. The study used
the VOSViewer® software tool to construct and visualize bibliometric maps.

Results and discussion

The quantitative analysis of existing literature found an increasing number
of publications on the application of artificial intelligence in project management,
indicating a growing interest in the field. Below is presented the number of
documents by subject area.

Figure 2 — The sharing of documents related to subject areas*
* — compiled by the authors based on analysis
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As shown in Figure 2, the top fields are Engineering (29.31 %), Computer
sciences (23.1 %), and Business and Management (11.6 %). The last area was
chosen as an objective of the research sample.

The following figure presents the top countries where the publications were
published.

Figure 3 — Documents by top 10 countries*
* — compiled by the authors based on analysis

As shown in Figure 3, China is the leading country with 54 publications
about applying Al in PM. This may be due to this country’s rapid development
and adoption of advanced technologies. The second country is the USA, with 41
publications; the third is Australia, which has 18 studies in the investigated period.

The following figure outlines the top citing authors who contributed
significantly to the investigated topic.
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Figure 4 — Documents by top-cited authors*
* — compiled by the authors based on analysis

Figure 4 shows the leading authors like Cheng, with six papers: Arashpour,
Vanhoucke, and Wauters, who published four documents related to using Al
in PM. The study can state that these authors have significantly contributed to
developing knowledge in this field.

Cluster Analysis / Network Visualization Analysis

First, CWAT Results of the Abstract Terms help to apply clustering of the 36
most occurring terms. The terms were divided into three clusters representing the
current Artificial Intelligence research areas in Project Management (Figure 5).

Figure 5 — Network Visualization Analysis*
* — compiled by the authors based on analysis
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Based on this, the study suggests that the three clusters correspond to the
three research and knowledge domains of Artificial Intelligence in PM, which
can be classified as:

Artificial Intelligence in PM: Construction Management & Machine Learning
(Cluster 1);

Artificial Intelligence in PM: Decision Making (Cluster 2);

Artificial Intelligence in PM: Industry Framework Articles (Cluster 3).

Cluster 1 (Al in PM: Construction Management & Machine Learning) focuses
on terms like «construction project» «construction management» «information»
«technology» «machine learning» «algorithm,» «performance» «accuracy»
and «time.» Machine learning algorithms enhance project performance and
management by integrating with construction industry practices. Successful
projects rely on quality information and technology.

Cluster 2 (Al in PM: Decision Making) emphasizes terms like «case study
«cost» «decision» «decision making» «experience» «impact» «implementation»
«risk» «success,» and «uncertainty.» Al aids decision-making but doesn’t replace
human judgment, requiring project managers to understand Al data and algorithms
for informed decisions.

Cluster 3 (Al in PM: Industry Framework Articles) explores terms such as
«article» «challenge» «context» «field,» «framework» «industry» «literature»
«researcher» and «use» This research contributes to Al implementation in project
management within industry frameworks, advancing the PM field.

Figure 6 — Overlay Visualization Analysis*
* — compiled by the authors based on analysis
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Association Strength and Density Analysis of Terms

Based on Overlay Visualization Analysis (Figure 6), terms like «decision,»
«uncertainty,» and «performance» in Q3 2019 suggest Al tools for decision
making. Late 2019 terms like «machine,» «challenge,» and «success» highlight
ML implementation in PM. Early 2020 focuses on decision making in construction
management, while Q1 2020 emphasizes ML in PM with a time scope. Recent
2021 research areas emphasize technology in construction. Overall, this highlights
the importance of information, technology, machine learning, and decision making
in construction projects, aligning with the study’s focus on managing Information
and Technology in effective Construction Management.

The grouped terms like «construction industry,» «construction project,»
«performance» «time» «cost» «machine» «algorithm» «order» «impact»
«accuracy,» «success,» and «risk» suggest strong associations between these
concepts. Additionally, the proximity of terms such as «construction management
«information» «technology» «work» «experience» and «challenge» implies
the use of emerging technologies in construction management. Overall, this
Overlay Visualization Analysis underscores the complex nature of construction
management and emphasizes the importance of concepts like «information»
«technology» «machine» «algorithm» and «decision making» in successful
construction projects.

Overall, this Overlay Visualization Analysis highlights the complex and
multifaceted nature of the construction management and the importance of
various concepts such as «information» «technology» «machine» «algorithm»
and «decision making in the implementation of successful construction projects.

The study highlighted that effective Construction Management involves
managing Information and Technology. Consequently, the Association Strength
Analysis discovered that Information and Technology were highly associated with
Construction Management, consistent with the report’s findings.
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Figure 7 — Density Visualization Analysis *
* — compiled by the authors based on analysis

As Figure 7 depicts, about the interpretation of the AS Analysis with the
Cluster Analysis, it is worthwhile to note that there is a much stronger relationship
between Clusters 2 and 3 than between Clusters 1 and 2 and 3. This implies that
the research questions related to artificial intelligence applications in project
management are more closely related to the research and decision-making than
to Construction Projects.

Association Strength and Density Analysis in scientometrics is crucial for
exploring relationships between terms, revealing patterns in scientific literature. In
a report on the applications of Artificial Intelligence (Al) in Project Management
(PM), keywords like «construction project,» «technology,» «algorithm,»
«performance,» and «time» showed strong associations within Cluster 1 (Figure
3), indicating their close relevance to the topic.

Similarly, terms like «case study,» «decision,» and «cost» demonstrated
higher association strength and density in Cluster 2, suggesting a focus on decision-
making related to project costs. In Cluster 3, terms like «literature,» «industry,»
and «framework» reflected research into Al applications in PM across various
industries. The analysis highlights AI’s integral role in PM, with strong connections
observed among terms like «technology,» «machine,» «algorithm,» indicating the
impact of Machine Learning on PM’s technological advancements. This study
also emphasized AI’s potential to enhance project performance and accuracy.

In summary, Association Strength and Density Analysis of Terms offers
valuable insights into key concepts and their relationships within datasets, aiding
in understanding complex interconnections in scientific research.
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Conclusions

This bibliometric review offers a comprehensive outlook on AI’s role in
project management research, highlighting gaps and insights for researchers
and practitioners. The synthesis reveals an evolving field with opportunities for
studying AI’s ethical implications, algorithm transparency, interdisciplinary
collaboration, project success rates, and integration with emerging technologies
like blockchain and IoT. Limitations include a focus on Scopus database sources,
a preference for journal articles and reviews, and a quantitative analysis approach,
suggesting avenues for broader database inclusion, expanded research samples,
and qualitative methods in future studies.
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KOBAJIAPJAbI BACKAPYJA )KACAHABI HHTEJJIEKTTI
KOJJAHY BATJAPBI: FBIJIBIMU — METPUAJIBIK TAJIOAY

Byn swcan-scagkmer 20ebuemmix wony sxcobanvl dackapyoagul
arcacanovl unmennekmmiy (Al) ponin sepmmerimin Key 3epmmey a2blHbIH
Kammuovl. OnvlH He2izei MaKcamol — azblMO0avl OLNIMOT HCUHAKMAY HCIHE
arcobansl backapy adicmemecinoe Al unmezpayusacvina 6al1IaHbICHbL
Heei3el meHOeHYUALAPObl, KUbIHObIKMAD MeH apmblKUiblIbIKmMapobl
anvikmay. 3epmmey 2013-2023 ocvindap apanvieviHoa Scopus
OepekKopbiHan 246 calikec HaApusaiaHvimoapovl 3epmmey YuliH
VOSViewer® baz0apramansik KEpaivlH natodaiansin OuOIuoOMempusibly
mandayovl natdaranovl. Accoyuamusmi 6epikmik neH mulavl30blK
ManoayviHsly Hamudiceaepi apmypai kracmepaepoi anvikmaowl: 1 knacmep
KKYPBIIbIC HCOOACHL», «MEXHONO02UAY, «ANOPUMMY, «MUIMOLNIKY JicoHe
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«VAKLIMY CUAKMbL MEPMUHOEPMEH Kyumi OAUnaHbiCmapobl aHbIKMAobl,
2-knacmep «#ca0AUIbIK 3epmmeynepeey, «uewim Kabvlioayay icane
CUIbIRLIHOAP2AY epeKute MaH OepOi,; an 3-Kiacmep «20eduemy, «OHepKaCiny
JIcoHe «KYPbLIbIMEay Oazblmmanzan. Opi Kapauzvl 3epmmeyiepoiy
nepcnekmuganvt baseimmapvina Al areopummoepin scemindipy, Al-uviy
Jrcoba Homuoicenepine acepin zepmmey dtcone Al-nvl O10KUYelH dcaHe
Humepnem sammapet (IoT) cuaxmol sicana mexnono2usiapmen 6ipikmipy
Kipeoi. Byn sepmmey srcobanwvl backapyoviy muimoiniei MmeH muimoiniein
apmmuipy ywin AI-0vl natidananyea bazeimmanzan OOIAWAK 3epmmeyep
Yin He2i3 601a0bl.

Kinmmi ce30ep: zvinvimumempusinsly manoay, 6UbIUOMEMPUsIbIK
wony, scobanvl backapy, HcacaHobl UHMeENNIeKm, MAWMUHATLIK OKbINY,
Kaacmepaik manoay, 3epmmey meHOeHYUsIapbl.

A. Koowaxmemosa!, T. Hapbaes®, *1]. Cepuxbair’, A. Mamwipbaes?,
K. Abopawosa’

"MHCTUTYT NPUKIIATHBIX HAYK U HHYOPMAIIMOHHBIX TEXHOJIOTHH,
Pecny6immka Kazaxcran, T. AnMaTsr.;

2KazaxCcTaHCKO-BpHUTaHCKUI TEXHUIECKUI YHUBEPCHUTET,
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Iloctynuno B penakuuio 30.03.24

Ioctynuino ¢ ucnpasnenusimu 01.05.24

IIpunsTo B neuars 16.05.24

HABUTAIIMA IO TIPUMEHEHHNIO UHCKYCCTBEHHOT O
HUHTEJIJIEKTA B YIIPABJIEHUU ITPOEKTAMM:
HAYKOMETPUYECKHWM AHAJIN3

Dmom ececmoponnuii 0630p aumepamypuvl 80aemcs 8 oouupHoe
uccredogamenbCckoe Hanpasienue, uzyiaroujee poib UCKyCCmeeHHo20
uumennekma (MUH) 6 ynpasnenuu npoexmamu. E2o ocnosnas yenv —
cobpamb meKywue 3HaHus U bIAGUMb OCHOGHbBIE MEeHOeHYUU, NPOOIeMbl
u npeumywecmsa, cesazannvie ¢ unmeepayueii UM 6 memooonozuro
ynpaenenus npoekmamu. B pamxax ucciredosanus Obli UCNONb306AH
oubruomempuieckull anaiu3 ¢ UCNONb308AHUEM NPOPAMMHOZO
obecneuenuss VOSViewer® ons uzyuenus 246 coomeemcmsyouux
nyoauxayuti uz o6asel oannvix Scopus 3a nepuoo ¢ 2013 no 2023 200.
Pezynomamul ananusa accoyuamusHou cuivl U HAOMHOCIU GbIAGUNU
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paznuynsie Kaacmepbl: kiacmep 1 packpuléan cunbHvle accoyuayuu ¢
MAKuMu MepMUHAMU, KAK «CMPOUMENbHBIL NPOEKM», «MEXHON02ULY,
«ANOPUMMY, «IPPEKMUBHOCTbY U «8peMAY,; KAacmep 2 aKyeHmUuposa
BHUMAHUE HA «KelC-CMAOU», KNPUHAMUE PEUeHUl» U «3ampamauly, 8 mo
spemsi Kak knacmep 3 cocpedomovuncs Ha «iumepamypey, KUHOYCmpuu»
u «cmpykmypey. Ilepcnekmusnvie nanpasienusi 0aa 0albHeUUe2o
uccied08aHUs KAOYAIOM cogepuiencmeosanue areopummos MU,
usyyenue erusanus MU na pezynomamul npoexmog u cauanue MU ¢ nogvimu
MexXHONo2UAMY, MaKumMu Kax onoxuetin u Humepnem seweut (IoT). Smo
UCCe008aHUE CTLYHCUM OCHOBONOAALAIOUWUM MAPUWPYIMOM O 6YOYUUX
uccne008anull, HayelenHblxX Ha ucnoavzosanue MU ons nosviuenus
agppexmugrocmu u 3¢gppexmusnocmu ynpasienus npoeKmamu.

Kniouesvie cnosa: naykomempuueckuii ananus, 6ubauomempuiecKuii
0030p, ynpasnenue npoeKmamu, UCKYCCMEEHHBLIL UHMENIEKMN, MAUUHHOEe
obOyueHue, KIACMepHbIL AHAIU3, MPEHObL UCCIe008AHUIL.
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