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Abstract

Artificial intelligence (AI) technologies such as machine learning, predictive analytics, and natural language
processing are increasingly being integrated into project workflows in organizations. However, while Al improves
efficiency, automation, and decision making, many organizations struggle with technology infrastructure, workforce
readiness, and regulatory compliance. The purpose of this study is to review and assess the critical success factors
(CSFs) that influence the implementation of Al technology in project management. Based on the methodology of
bibliometric analysis and expert assessment, advanced research on the topic, key development areas in the field were
examined, and CSFs that contribute to the effective implementation of Al technology were identified. The findings
indicate that successful integration of Al requires senior management support, strong leadership, organizational
agility, workforce competence, and technology readiness. The results will be useful for project managers in
organizations planning to implement Al to improve the efficiency of their workflows and projects. The application
of the recommended list of 6 CFUs in the project management system will allow organizations to most adaptively
and smoothly transition from traditional project management methods to Al-based methods.

Keywords: artificial intelligence, bibliometric analysis, critical success factors, change management, project
management, sustainable implementation, digital transformation.

Introduction

The rapid development of artificial intelligence (Al) has had a profound impact on many sectors
of the economy and business, including project management. Al technologies, including machine
learning, natural language processing, and predictive analytics, are gradually being integrated into
project management workflows to enhance efficiency, improve decision-making processes, and
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optimize resource allocation [1]. Organizations worldwide are increasingly adopting Al-based
solutions to automate repetitive tasks, forecast project risks, and improve project performance.

Although the advantages of applying Al in project management—particularly its ability to enhance
data analysis and decision-making—are widely recognized, the adoption of these technologies across
industries remains uneven. Many organizations continue to face difficulties in identifying the most
effective methods for integrating Al into their project management systems [2]. The growing need to
identify critical success factors (CSFs) for the effective use of Al in project management, given its
uneven application across industries, defines the relevance of this study.

The purpose of this research is to review and evaluate the application of CSFs that influence
the process of integrating Al technology into organizational project management. Accordingly, the
objectives of the study include identifying CSFs that facilitate Al adoption and barriers that hinder
its implementation, examining the impact of Al-driven decision-making on project performance, and
analyzing the financial, ethical, and regulatory prerequisites associated with Al integration.

The research methodology is based on bibliometric literature analysis and expert evaluation by the
authors. The scientific novelty of the study lies in the use of bibliometric analysis to identify CSFs for
Al implementation in project management. This approach provides a comprehensive understanding
of global trends, advanced research, and the key factors that drive or hinder the adoption of Al in
organizations.

Materials and methods

In the past decade, there has been a growing body of research examining the integration of Al into
project management. Such studies emphasize how Al can enhance resource optimization, business
process automation, risk assessment, decision-making within project teams, and the maintenance of
effective relationships with project owners [3].

However, the literature also highlights that increasing competition, the rapid growth of data,
complex business process protocols, and the constantly changing needs of project clients are common
challenges that traditional project management methods are unable to address. It is also noted that
the effective integration of Al into an organizational environment requires the presence of critical
success factors (CSFs) [4].

Examples of CSFs in the field of project management include leadership support, strategic
alignment, robust data-processing infrastructure, staff training, and ethical governance, all of which
contribute to the most effective integration of Al technology [5]. Accordingly, the application of
CSFs within an organization’s project management system ensures the successful implementation of
Al into project workflows and helps maintain operational integrity and transparency [6]. International
experience demonstrates that Al-based solutions facilitate real-time communication, predictive
analytics, and dynamic planning, thereby enabling project managers to make informed decisions
based on vast datasets [7].

Nevertheless, current research remains fragmented and lacks a unified framework. This study
addresses this gap in the literature by conducting a comprehensive bibliometric review and providing
a deeper understanding of the role of CSFs in the integration of Al into organizational project
management.

This study employs a bibliometric analysis methodology to systematically examine and
quantitatively assess the critical success factors (CSFs) associated with the adoption of Al applications
in project management [8]. The bibliometric method has proven particularly valuable, as it facilitates
the identification of significant scholarly contributions, collaboration networks, and emerging
research gaps in the field of Al applications for project execution. By applying bibliometric tools,
this study provides substantial insights into the success factors and barriers related to Al integration
in project management, thereby enriching both academic discourse and the practical applicability of
the findings.
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Data collection for this research was carried out using Scopus, a widely recognized bibliometric
database. The search was conducted in four stages. The initial literature search, using general
keywords on Al in project management, yielded 8,372 articles from Scopus. Additional keywords
helped narrow the dataset to 452 articles. Further refinement of terms related to CSFs and barriers
reduced the total to 419 documents. Finally, filters were applied for publication year (2019-2025),
document type (article), and language (English), resulting in 269 documents for bibliometric analysis.

The data were exported in CSV, BibTeX, and RIS formats to ensure compatibility with the three
bibliometric tools used in the study: Bibliometrix, VOSviewer, and CiteSpace. Bibliometrix, based
on R, was selected for its robust capabilities in scientometric analysis [8]. VOSviewer was employed
to analyze CSV data, enabling the visualization of co-authorship networks, keyword co-occurrence,
citation patterns, bibliographic coupling, and PageRank analysis to understand the structure of
influence and collaboration in this domain [9].

The RIS file format was imported into CiteSpace, a Java-based program designed to identify
and visualize patterns in scientific literature, in order to map citation networks and detect emerging
trends [10]. CiteSpace has proven to be an effective tool for uncovering research directions, intellectual
turning points, and temporal patterns in the field of Al adoption in project management. It enabled
the analysis of co-citation networks, cluster detection, and clustering analysis, thereby providing a
comprehensive view of the intellectual landscape of the field.

Results and discussion

The conducted bibliometric analysis revealed the following results. Publication trends: Research
on the adoption of Al in project management has expanded significantly, with the annual number of
publications increasing from just two in 2019 to 133 in 2024 (Figure 1). This indicates a growing
academic interest in the topic and a heightened recognition of its importance.
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Figure 1 — Annual scientific output

Geographical distribution: As shown in Figure 2, significant international collaboration suggests
geographically dispersed yet focused research efforts. China leads globally both in terms of the
number of authors and the total number of publications on Al in project management, followed by
India, the United Kingdom, and the United States.

Comparative and cluster analyses show that research on Al in project management from 2019
to 2025 has evolved into a diverse interdisciplinary field with strong thematic linkages in decision-
making, digital transformation, social intelligence, and sustainable development. It is also worth
noting that new research directions have emerged, such as concerns about Al, employee well-being,
accident prevention, and social impact. The co-occurrence network analysis in Figure 3 illustrates the
most frequently used keywords and their interrelations, providing a visualization of the connections
among key terms in the field of Al in project management.
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Figure 2 — Countries of corresponding authors (SCP — Single country publications;
MCP — Multiple country publications)
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Figure 3 — Co-occurrence network analysis in VOSviewer

As aresult of the cluster analysis of keywords, nine unique thematic groups were identified, each
representing a specific research area in the literature on Al and its applications in project management,
industry, education, and organizational development (Figure 4).
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Figure 4 — Keyword clusters in CiteSpace

PageRank analysis: Taking into account both the number and the impact of citations, the
PageRank analysis made it possible to identify key articles within the citation network [11]. The

1-d PR(Y,)

PR=—N +d C)

PageRank score of an article is calculated using the following formula:
where PR — PageRank score;
d — damping factor ranging from 0 to 1;
C(Y,) — number of citations;
PR(Y ) — PageRank score of the cited article, calculated on an annual basis.

Table 1, which lists the five most influential articles, presents the results of the PageRank analysis.
These works are the most significant in the field under consideration. For example, the study by
Abdul Wahab and Radmehr focuses on the adoption of Al in small and medium-sized enterprises,
while Almashawreh et al. examined the impact of technological and organizational processes on Al
implementation in project management in Jordan [12, 13]. Both studies emphasize that the use of Al
is positively associated with improved business efficiency, absorptive capacity, and client flexibility,
particularly when firms are technologically and organizationally prepared.

The work of Munjeyi and Schutte explores the prospects, drivers, and barriers of Al adoption
in project management [14]. According to their findings, strong leadership, regulatory support,
and technological infrastructure are the three main CSFs for applying Al in project-related tax
management. Overall, the conclusions of these studies highlight the importance of leadership vision,
technological readiness, and strategic alignment for the effective integration of Al. These results
are consistent with previous research indicating that some CSFs — such as strategic oversight and
infrastructure readiness—are applicable across different sectors, including project management.

Despite the strategic potential of Al, several challenges remain. Shang et al. emphasize the high
cost of implementation, shortage of skilled personnel, and organizational resistance to change as
significant barriers [15]. These results contrast with more optimistic studies, underscoring the fact
that both financial and human resource constraints often hinder Al adoption.

Critical success factors (CSFs) are what make the application of Al in project management
successful. These variables were derived from the synthesis of the most influential articles identified
through bibliometric analysis. According to the findings, Al adoption involves more than mere
technical changes; successful integration also requires organizational and strategic approaches.
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Table 1 — PageRank analysis results

Rate PageRank Authors Study topic
1 195 Abdul Wahab The impact of Al assimilation on firm performance in SMEs
(2024)
2 177 Almashawreh Al adoption in Jordanian SMEs: The influence of technological
(2024) and organizational orientations
3 223 Munjeyi Examining the critical success factors influencing the diffusion
(2024) of Al in tax administration in Botswana
4 82 Shang (2023) Prospects, drivers of, and barriers to Al adoption in project
management
5 80 Grover (2022) Understanding artificial intelligence adoption in operations
management: Insights from the review of academic literature
and social media discussions

The results indicate that the most important CSFs for the successful implementation of Al in
project management are:

Leadership and strategic vision. According to prior studies, strong leadership commitment is
a key determinant of Al effectiveness. Al integration is more likely to succeed in organizations
with clearly defined goals, proactive leadership, and a coherent strategy. To maximize the impact
of Al on project success, Abdul Wahab and Radmehr highlighted the importance of organizational
adaptability [12].

Technological readiness and infrastructure. Successful Al adoption requires high computational
power, reliable data management systems, and robust IT infrastructure. According to Almashawreh
et al., technological capabilities — such as automation tools and Al-based data analytics — enhance
project execution efficiency [13].

Workforce competence and training. Zhang et al. identified the shortage of skilled workers as
a critical barrier to Al adoption [11]. For effective Al implementation, project managers and teams
must develop competencies related to Al, including automation, algorithm-based decision-making,
and predictive analytics.

Cost—benefit analysis and financial feasibility. Implementing Al entails substantial costs,
particularly for small and medium-sized enterprises [15]. Conducting a long-term return-on-
investment analysis is essential to determine whether Al adoption is financially viable and to ensure
that its benefits outweigh the associated costs.

Regulatory and ethical considerations. Al applications are subject to ethical concerns as well
as regulatory constraints. To achieve responsible Al integration, Munjeyi and Schutte stress the
importance of compliance with Al ethics standards and governmental support [14].

Organizational culture and change management. Al-driven changes require businesses to
foster an innovative and adaptable culture. Structured change management practices are necessary
to overcome skepticism and ensure smooth integration of Al, as resistance to change remains a
persistent challenge [15].

Conclusion
This study employed bibliometric analysis to identify and evaluate the critical success factors
(CSFs) that influence the adoption of artificial intelligence (Al) in project management. The results

clearly demonstrate that successful integration of Al extends beyond technical implementation and
requires a combination of organizational, strategic, and human-centered elements. Specifically, the
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research highlights top management support, strong leadership, organizational flexibility, workforce
competence, and technological readiness as indispensable conditions for effective Al adoption. The
bibliometric methodology applied and the structured list of six CSFs proposed in this study constitute
the novelty and scholarly contribution of the research.

The findings have important practical implications for organizations seeking to transition from
traditional project management methods to Al-driven approaches. By incorporating the six CSFs
into project management systems, organizations can create a more adaptive environment, minimize
resistance to change, and ensure a smoother and more sustainable integration process. For project
managers, these insights provide a roadmap for balancing technological investments with strategic
planning, leadership commitment, and workforce development.

In addition, this research contributes to the academic discourse by offering a systematic
bibliometric perspective on Al adoption in project management — a field that is rapidly evolving but
still fragmented. The identification of key themes, influential publications, and emerging research
directions provides a valuable foundation for future scholarly inquiry.

However, the study also underscores that challenges remain. High implementation costs,
skills shortages, and ethical and regulatory concerns are persistent barriers that organizations must
address to fully realize the benefits of Al. This points to the need for further research, particularly
in the following areas: 1) The long-term impact of Al adoption on project success, efficiency,
and organizational competitiveness; 2) the scalability of Al integration across different industries
and project type; 3) the development of frameworks for responsible and ethical Al use in project
management.

Overall, the study demonstrates that Al has the potential to transform project management
by enhancing decision-making, resource allocation, and risk management. Yet, its successful
implementation depends on a holistic approach that aligns technological readiness with strategic
vision, leadership, and human capital development. By addressing both the opportunities and the
barriers, organizations can leverage Al not only to improve project performance but also to contribute
to broader goals of digital transformation and sustainable organizational growth.
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KOBA BACKAPYBIHJAAYBI /KACAH/JbI UHTEJIJIEKT:
TABBICTBIK ®PAKTOPJTAPBIH KAPACTBIPY ’KOHE BAFTAJIAY

Anjiarna

MammHanbsIK OKBITY, OOIKaM/Ibl aHAIUTHKA KOHE TAOWFH TUIHI OHICY CHSKTHI kacaHmbl uHTEIeKT (JKI)
TEXHOJIOTHSIIAphl YHBIMAApIaFsl )KOOAHBIH KYMBIC YpaiciHe kebipek Oipikripimyne. Jderenmen, XU tuiMaimikTi,
aBTOMATTaHABIPYABI JKOHE IIEeNIM KaObUIiayIbl XKAaKCapTKAaHBIMEH, KONTereH YHBIMIAp TEeXHOJOTHSUIBIK HHppa-
KYPBUIBIMMEH, XYMBIC KYIIIHIH JaibIHIBIFBIMEH JKOHE HOPMATHBTIK TajanTapra COWKEeCTIKIIeH Kypeceai. by
3epTTey/iH MaKkcaTbl —x00anbl 6ackapyna KV TeXHOJIOTUsCHIH €HTi3yTe 3Cep €TETiH ChIHM TaObICTHIK (haKTOpJIapbIH
(CT®) kapactblpy >xoHe Oaranay. BHOIHOMETPHSUIIBIK Taliay KoHE capanTaMalblK Oaraiiay ojicTeMeci Heri3iHe
TaKpIPBII OOMBIHIIA O3BIK 3EpTTEYJep, cajlaJarbl Heri3ri gamy OarbiTTaphl capanTaibin, KW TeXHOIOTHsCHIH
trimai edrizyre piknan eretid CSF anpikramapl. Hotmkenep XK TaObICTBI HHTETPAIIUACH JKOFapBI 0ACIIBUTBIKTHIH
KOJIJIaybIH, KYIITI KOIIOACHIBUIBIKTEI, YHBIMIACTHIPYIIBUIBIK ENTiUTIKTI, )KYMBIC KYIIiHIH KY3BIPETTUTIIIH >KOHE
TEXHOJIOTHSI JalbIHIBIFBIH KaXKET eTeTiHIH Kepceremi. HoTwkenep >KyMbIC mporiectepi MEH »oOanapbIHbIH
THIMIUIITIH apTThIpy Yiuid XKW eHrisyai sxocnapiiarn OThIpraH YibIMIap/arbl )k00a MeHemKepiiepl YIiH naijais
6onanel. XKobanapas! 6ackapy xyiecinae yesapiFan 6 CTO TizimMin KongaHy yibIMaapra )kodanap/s! 0acKapyasiy
moctypri omicrepineH KU HeriziHaeri omicTepre 6apbIHIa OSHIMIENTINT )KOHE TETiC KOIIyre MyYMKIHIIK Oepeti.

Tipek co31ep: >xacaHpl HHTEUIEKT, OMOTMOMETPHSIIBIK TajIay, TAOBICTBIH CHIHU (haKTOpIaphI, ©3repicTepi
backapy, xobanapsl 0acKapy, TYPaKThl CHI13Y, IU(PIIBIK TpaHChopMaIus.
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UCKYCCTBEHHBIA UHTEJUIEKT B YIIPABJEHUU MIPOEKTAMM:
OB30P U OHEHKA KPUTHUYECKUX ®AKTOPOB YCIIEXA

AHHOTALUA

Texnonorun nckyccrBenHoro uatemuiekra (MM), Takue kak MammHHOE 00ydeHNE, TIPOTHO3HAS aHATUTHKA U
00paboTKa €CTECTBEHHOTO SI3bIKa, BCE OOJBIIE MHTETPUPYIOTCS B pabodne MPOIECCH MPOSKTOB B OPraHU3alUAX.
Onnaxo B To BpeMmst kak M nosblmaer 3peKTHBHOCTD, aBTOMATH3AIMIO U IPUHSTHE PEIICHNI, MHOTHE OpraHu-
3alUH UCTIBITHIBAIOT TPYIHOCTH C TEXHOJIOTUYECKOH HHPPACTPYKTYypOi, TOTOBHOCTBIO IIEPCOHANIA U COOIIOAEHIEM
HOPMaTHUBHBIX TpeOoBaHMH. [{enbI0 TaHHOTO MCCIIeI0BaHus SBISETCS IPOBEICHIE 0030pa M OIEHKH KPUTHUECKUX
(haxTopoB ycriexa (KOVY), koTopbie BIUSIOT HA X0 BHeApeHus TexHoiornu MU B ympasinennn npoekramu. Ha oc-
HOBE METOAOJIOTHH OMOIMOMETPHUYECKOTO aHAIM3a U HKCIIEPTHOW OIEHKH, ObUIN U3Y4EHBI IIEPEOBbIC HCCIIEA0BA-
HUSI 110 TeMaTHUKE, BBISBIICHBI OCHOBHBIC HalpaBJieHus! pa3BuTus odnactu u KDY, ciocodcTByromnye 3 heKTHBHOMY
BHepeHuto TexHonoruu M. BeiBoabl mokaspiBatoT, 4To yeneinHas uaterpatms MU tpedyer noaaep:xky BbICIIETo
PYKOBOZICTBA, CHIILHOTO JIMJIEPCTBA, OPraHU3AIIMOHHON TMOKOCTH, KOMIIETEHTHOCTH TIEPCOHANA U TEXHOJIOTHYECKON
roroBHOCTH. [TomydenHbIe pe3ynbTaThl OyyT MOJIE3HBI TPOSKTHBIM MEHEIKEPAM B OpPraHU3aNMsIX, KOTOPBIC IUTaHH-
pytot BHenpenue M mis mosseimenus 3ppekTHBHOCTH UX pabovmx MporeccoB u nMpoekToB. [Ipumenenne 6 KOY
B CHCTEME yIIPABJIECHHS IPOEKTaMH ITO3BOJINT OPTaHU3aIMIM HanOoJIee aJalTHBHO U TUIABHO MEPETH OT Tpauiu-
OHHBIX METOIOB YIIPAaBICHHUS MPOCKTaMH K METO/IaM, OCHOBaHHbIM Ha M.

KioueBble c10Ba: HCKYCCTBEHHBIH HHTEIUIEKT, OMOIMOMETPUUECKUH aHATN3, KpUTHYECKUE (haKTOphI ycIexa,
yTpaBJeHUE U3MEHCHMSIMH, YIIPaBICHNE TPOCKTaMH, YCTOHUMBOE BHEIPEHHE, IU(PPOBas TpaHChopManusl.
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