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Abstract

Aim: The objective of this article was to systematically analyse the literature on Al-related
competencies of project managers and assess how these competencies were addressed in the context
of project management.

Methodology: The study was conducted in accordance with the PRISMA 2020 guidelines, using
bibliometric analysis (VOSviewer) and qualitative content analysis. The bibliometric analysis included
38 publications, and the qualitative analysis covered 26 works, coded into four competency categories:
technological, cognitive, decision-making, and ethical-organisational.

Results: The literature focuses primarily on the technological dimension of Al, while project managers'
competencies are only marginally and inconsistently described. Technological and decision-making
competencies dominate, cognitive and ethical-organisational competencies remain underdeveloped,
and there is no consistent model of Al competencies for project managers.

Implications and recommendations: Project management competency models should be expanded
to include Al-related competencies, such as Al literacy, data work, algorithmic decision-making, and
technology ethics. The DigComp 2.2 framework can support their systematisation.

Originality/value: The article identifies the gap between the growing role of Al and current project
management competency models and outlines directions for further research.

Keywords: artificial intelligence, project management, project manager competencies, digital
competencies
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1. Introduction

The rapid development of artificial intelligence (Al) is significantly changing the way organisations
operate and projects are implemented. Recent reports indicate that Al is no longer the domain of pilot
projects but is becoming an integral part of business processes. According to McKinsey's The State of
Al 2025 report, 88% of organisations use Al in at least one function, compared to 78% the year before
(Singla et al., 2025a; 2025b). At the same time, only 39% of companies report an increase in EBIT thanks
to Al, highlighting the growing gap between rapid technology adoption and the ability to achieve
measurable results.

Assimilar trend can be seen in project management. A study by the Association for Project Management
(APM, 2025) showed that the use of Al in projects has "almost doubled," with 62% of project managers
predicting a very positive impact of the technology on the sector. As many as 70% of organisations are
preparing project managers to work with Al tools and systems, reflecting the growing importance of
digital competencies in the project environment. Industry literature and reports emphasise that Al
supports not only the automation of routine tasks but also advanced processes such as risk forecasting,
deviation analysis, resource optimisation, and big data processing.

The literature reviews point to a wide range of Al applications in the project life cycle: from scheduling
and cost estimation, predictive risk modelling, to initiative portfolio management, communication, and
knowledge management (Almeida et al., 2025; Bento et al., 2022; tukasik-Stachowiak, 2025). These
changes affect the role of the project manager, who increasingly acts as an integrator of data,
technology, and practical knowledge.

The concept of Project Manager 2030 is becoming increasingly prominent in the literature. The role of
the project manager is shifting from managing project artefacts to activities that require data
interpretation, working with algorithms, and maintaining relationships within teams (Craveiro
& Domingues, 2025; Hughes et al., 2025). This was also confirmed by the Project Management Institute
(PMI, 2024), which found that Al systems are taking over a significant portion of analytical and
administrative tasks.

With the spread of Al tools and systems there is a growing demand for project managers to understand
how algorithms work, interpret results, assess data quality, and be aware of the limitations and biases
of models. However, previous research focused primarily on tools and processes, and much less
frequently on project manager competencies related to Al and their links to project success, both in
the classical sense (time, scope, budget) and in the contemporary sense (business value, adaptability,
stakeholder satisfaction).

Although project success is explicitly invoked in both the title and the research questions, the literature
rarely links project managers’ Al-related competencies to success in a direct, measurable way. More
often, this relationship appears indirectly, through improved forecasting, more reliable risk assessment,
better resource allocation, stronger stakeholder communication, and more responsible use of data
and algorithms. This gap justified a structured review of how the literature frames such competencies
and relates them to project outcomes.

This article aimed to fill this research gap by providing a systematic review of the literature on the
Al-related competencies of project managers. The author identified Al-related competencies described
in the literature, organising them into categories, and indicating areas requiring further research. The
study followed the PRISMA 2020 guidelines: Section 2 presents the methodology, Section 3 the results
of the bibliometric and qualitative analyses, and Section 4 provides their interpretation in the context
of existing competency models and digital frameworks. The article concludes with a summary of the
implications for research and practice.
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2. Research Methodology

This study is a systematic review of the literature with elements of bibliometric and qualitative analysis,
developed in accordance with the PRISMA 2020 guidelines (Page et al., 2021). The purpose of applying
this methodology was to ensure transparency, procedural consistency, and analytical traceability in
the identification, selection, and interpretation of publications addressing project managers’ Al-related
competencies in project management.

2.1. Research Problem and Research Question

Despite the growing number of publications analysing the applications of artificial intelligence in
project management, there is still a lack of a systematic approach to the Al competences of project
managers and scientific evidence regarding their importance for project success. The results of the
preliminary analysis indicate that this issue is marginally present in the literature and does not yet form
a coherent research trend.

Thus the following research problem was formulated: how does the scientific literature from 2015 to
2025 describe the project managers’ Al-related competencies, and in what way does it present their
connection to project success?

In order to address the research problem, the following five research questions were identified:

1. What Al-related competencies are identified in the literature as important for project managers?

2. How do publications define and classify project manager competencies in the field of artificial
intelligence?

3. How does the literature describe the relationship between project managers’ Al-related
competencies and project outcomes?

4. What research trends dominate the literature on the application of Al in project management and
project managers’ Al-related competencies?

5. What research gaps can be identified in the area of project managers’ Al-related competencies?

The research questions served as the basis for constructing the search strategy, selecting keywords,
and conducting the subsequent analysis.

In this study, project success is understood in both a traditional sense (time, cost, scope) and a broader
contemporary sense, including decision quality, adaptability, stakeholder value, and the responsible
use of digital technologies in project environments. This broader understanding is important because
the reviewed literature often discusses the effects of Al indirectly through better planning, forecasting,
communication, and risk management, rather than using formal success metrics alone.

2.2. Searching for Scientific Publications

The literature search was conducted in two leading scientific databases: Web of Science Core
Collection (WoS) and Scopus, covering publications from 2015 to 2025, in English, of the following
types: scientific articles, literature reviews, and conference materials. The time frame covers the
dynamic development of artificial intelligence solutions and their growing presence in project
management practices over the last decade.

In order to obtain the literature relevant to the research problem, a set of keywords was developed
relating to three main areas:

e Al competency (Al competency, Al literacy, digital competency),
e the role of the project manager,
e project success (project success, project performance, project effectiveness).
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The following query was used in the Web of Science database: TS = (("Al competencies" OR "Al literacy"
OR "digital competence" OR ("artificial intelligence" AND "project manager")) AND ("project success"
OR "project performance" OR "project effectiveness"))) AND PY = (2015-2025) AND DT = (Article OR
Review OR Proceedings Paper)**. A similar query was used in the Scopus database: TITLE-ABS-KEY("Al
competence" OR "Al literacy" OR" "digital competence" OR ("artificial intelligence" AND "project
manager")) AND TITLE-ABS-KEY("project success" OR "project performance” OR "project
effectiveness") AND PUBYEAR > 2014 AND PUBYEAR < 2026 AND (LIMIT-TO(DOCTYPE,"ar") OR LIMIT-
-TO(DOCTYPE,"re") OR LIMIT-TO(DOCTYPE,"cp"))**.

The search identified 42 publications, including four from the WoS database and 38 from Scopus. These
data were compiled and documented in detail.

The search strategy was intentionally focused on the intersection of three elements central to the
study: Al-related competencies, the project manager role, and project success. This narrow logic
increased conceptual precision, though it may also have reduced the corpus's representativeness. This
limitation is acknowledged and discussed in the final part of the paper.

2.3. Selection of Relevant Publications

The selection of publications was carried out in accordance with the PRISMA 2020 guidelines (Page et
al.,, 2021), including deduplication, preliminary screening, and full-text evaluation. The selection
process is illustrated in Figure 1, prepared using the free PRISMA Flow Diagram Shiny App tool
(Haddaway et al., 2022).

Identification on new studies via databases and registers

_E Records removed before screening:
o Records identified from: Duplicate records (n = 4)
5.% Databases (n = 42) » Records marked as ineligible by automation
c Registers (n = 0) tools (n=0)
& Records removed for other reasons (n = 0)
h J
Records screened o Records excluded
(n=38) " (n=8)
= 4
£ Reports sought for retrieval Reports not retrieved
o (n=30) " (n=4)
g
@
h J
Reports assessed for eligibility Reports excluded:
(n=30) - (n=0)
h i
New studies included in review
3 (n=26)
3 Reports of new included studies
S (n=0)

Fig. 1. Systematic literature review in accordance with PRISMA 2020 guidelines

Source: elaboration prepared using the Shiny App.
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In the first stage, records from the Web of Science and Scopus databases were combined and
deduplicated in Mendeley, removing four duplicates and leaving 38 unique publications. This was
followed by a preliminary assessment of titles and abstracts, during which eight publications that did
not meet the thematic criteria were excluded, including those focusing exclusively on the technical
aspects of Al or on fields unrelated to project management.

Table 1. List of inclusion and exclusion criteria for the literature review

Category Criteria

e  publications on project manager competencies, digital competencies,
or Al (Al-related competencies, Al literacy)

e works relating to the application of artificial intelligence in project
management

e publications analysing project success, project effectiveness,
or Al-assisted decision-making processes

e scientific articles, literature reviews, and conference materials

e  publications in English

e  vyears of publication: 2015-2025

o full text availability

Inclusion criteria

e articles of a purely technical nature (e.g. ML algorithms, autonomous
systems), without reference to PM or competencies

e works on other fields (medicine, education, robotics) unrelated to
project management

e  publications that do not take into account the human factor (PM, team,
stakeholders)

e no access to the full text

e  duplicates or publications that do not meet the search criteria

Exclusion criteria

Source: own elaboration.

Thirty publications were selected for full-text analysis, of which four articles were excluded due to
a lack of access to the full text. Ultimately, 26 publications that met both thematic and formal criteria
were included in the review. Table 1 presents the inclusion and exclusion criteria for the literature
review.

3. Results of the Literature Review

The results of the systematic literature review comprised two levels of analysis: a bibliometric analysis
of 38 publications, selected after deduplication and thematic selection, and a qualitative analysis of
26 publications included in the full-text review in accordance with the PRISMA guidelines.

The two analyses complemented each other, enabling the identification of dominant research trends,
key topics, and gaps in project manager competencies in the context of artificial intelligence.

3.1. Bibliometric Analysis

To identify the dominant research areas on project manager competencies in the use of artificial
intelligence in project management and their impact on project success, a bibliometric analysis of
keyword co-occurrence was conducted across 38 publications selected for thematic analysis and
deduplication. The analysis was performed in VOSviewer, using two thresholds for the minimum
number of occurrences of a keyword (5 and 4), enabling capture of both the main and extended
thematic scope of the literature. Figure 2 shows the map of keyword co-occurrence for threshold 5,
and Figure 3 shows the map for threshold 4.
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Fig. 2. Map of keyword co-occurrence for threshold 5

Source: own elaboration prepared using the VOSviewer tool.
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The minimum threshold of five occurrences allowed us to identify the most established concepts in
the research (13 terms), while lowering the threshold to four occurrences expanded the set of analysed
keywords to 19 terms, revealing additional, less prominent themes. In both analyses, three stable
thematic clusters were obtained, reflecting the main directions of Al research in the design context.

The first cluster — information technologies and project success factors —includes concepts such as big
data, information systems, information use, success factors, and critical success factors. Its subject
matter indicates a strong emphasis on technological and informational determinants of project success.
Research in this area emphasises the role of data and information systems as an analytical foundation
supporting project management processes. However, this cluster does not include direct references
to the project managers’ competencies, suggesting that researchers' attention is mainly on
technological tools rather than their users.

The second cluster, which covers the integration of artificial intelligence with project management,
includes artificial intelligence, decision support systems, project management, project managers, and
project performance, and represents the mainstream of scientific literature. It focuses on integrating
Al tools and systems into project management processes and analysing their impact on project
effectiveness and outcomes. The emergence of the concept of project managers indicates that some
research considers the role of people in the Al implementation process, yet in the analysed literature
these references do not develop into a definition of Al competencies for project managers.

The third cluster, namely decision-making, risk management, and project success, covers concepts
related to the decision-making process and project effectiveness, including decision-making, project
success, and, in threshold 4, risk management and information management. This shows that the
literature primarily viewed artificial intelligence as a tool that supports decision-making and increases
the predictability of project outcomes, particularly through information and risk analysis.

A comparison of thresholds 5 and 4 indicates that the thematic structure of the literature on project
manager competence in the use of artificial intelligence in project management is stable regardless of
the analytical threshold adopted, as in both cases three similar clusters emerge: technological-
-information, integration of artificial intelligence in project management, and decision-making and risk.
Threshold 5 allows to capture the core of scientific discourse, focusing on big data, information systems,
project decisions, and the fundamental relationships between artificial intelligence and project
management. However, lowering the threshold to 4 occurrences broadens the scope of the observed
relationships, revealing additional elements, such as risk management, information management, and
budget control, indicating the expanding area of Al applications in management and operational
processes. Despite this expansion, neither threshold includes concepts directly related to Al
competences for project managers, confirming that this area remains poorly established in the
literature and requires further systematic research.

The conclusions from the bibliometric analysis indicate that research on project manager
competencies in the use of artificial intelligence in project management primarily focuses on the
technological and decision-making aspects of these applications, including information system
integration, big data analysis, decision support tools, and their impact on project outcomes. The
thematic structure of the literature consists of three stable clusters: technological and informational,
integration of artificial intelligence in project management, and decision-making and risk, which
appear regardless of the analytical threshold adopted. These results showed that artificial intelligence
is primarily seen as a tool that supports management processes and enhances a project's predictability
and effectiveness, whilst the analysis did not reveal a separate cluster related to project manager
competence, and terms such as Al competency or Al literacy did not appear among the keywords. This
means that the Al competence of project managers remains a marginal topic in existing research,
confirming a significant research gap in understanding, measuring, and assessing the importance of Al
competence for project success. It is still poorly established in the literature and requires further
systematic research.
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3.2. Qualitative Analysis

The qualitative analysis procedure used thematic coding. The coding framework was developed
through repeated reading of selected publications and then refined with reference to concepts present
in the literature on digital and professional competencies, particularly the DigComp 2.2 framework.
The final analytical categories were: technological (T), cognitive (C), decision-making (D), and ethical-
-organisational (E) competences. Each publication was coded for the presence of one or more of these
categories (Table 2). To increase coding transparency, category definitions and decision rules were
applied consistently throughout the analysis. As a single researcher conducted the coding, interrater
reliability was not calculated. This is recognised as a methodological limitation and a direction for
future studies.

Table 2. Results of the literature analysis

T — technological C — cognitive D — decision-making E—ejchlc.al-
Author, Year -organisational
competences competences competences
competences
Costantino et al.
(2015) 1 1 1 1
Hazir (2015) 1 0 1 1
Feylizadeh et al.
(2018) 1 0 1 0
Miller (2018) 1 0 1 0
Dam et al. (2019) 1 1 1 1
Miller (2019) 1 0 1 0
Rakade (2020) 0 0 1 0
Kumar et al. (2021) 1 1 1 1
Miller (2021) 1 1 1 1
Miller et al. (2021) 1 1 1 1
Hanafi et al. (2022) 1 1 1 0
Maher & Alneamy
(2022) 1 1 1 0
Miller (2022) 1 1 1 1
Siripurapu et al.
(2022) 1 1 1 1
Zarghami & Zwikael
(2092) 1 1 1 1
Bragadin et al. (2023) 1 1 1 1
Sravanthi et al.
(2023) 1 1 1 1
Kozhakhmetova et al.
(2024) 1 1 1 1
Rehan et al. (2024a) 1 1 1 1
Rehan et al. (2024b) 1 1 1 0
Titu et al. (2025) 1 0 1 0
Bulkrock et al. (2025) 1 0 1 0
Goyal & Gupta (2025) 1 1 1 0
Isah & Kim (2025) 1 1 1 0
Jing et al. (2025) 1 0 1 0
Okika et al. (2025) 1 1 1 1

Source: own elaboration.

The analysed literature most often describes decision-making competencies (D), which appear in all
publications (26/26). Al is consistently presented as a tool supporting forecasting, scenario analysis,
and risk assessment (Bulkrock et al., 2025; Costantino et al., 2015; Dam et al., 2019; Sravanthi et al.,
2023). Machine learning-based systems enable the creation of more accurate predictive models
(Bragadin et al., 2023; Costantino et al., 2015), which requires project managers to be able to interpret
algorithmic limitations, evaluate action options, and combine Al recommendations with expert
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knowledge and intuition (Kumar et al., 2021; Rakade, 2020). Across the reviewed studies, decision-
making competencies were also the competence group most clearly linked to project success, mainly
through more accurate forecasting, scenario evaluation, prioritisation, and risk-informed action.

Twenty-four out of 26 publications (92%) mention technological competencies (T), which include
understanding machine learning and artificial intelligence tools, integrating them into project
processes, and being able to oversee the quality of data used by algorithms (Hazir, 2015; Maher &
Alneamy, 2022; Siripurapu et al., 2022). The research emphasises that a project manager does not
need to be an algorithm developer, but must be aware of the possibilities, limitations, and technical
requirements associated with implementing Al systems (Okika et al., 2025; Titu et al., 2025). In many
publications, technological competencies are linked to the practical use of Al to optimise time, costs,
resources, and risk identification (Kozhakhmetova et al., 2024; Sravanthi et al., 2023). In the reviewed
literature, these competencies are associated with project success mainly through implementation
quality, process efficiency, and the operational usability of Al tools in planning and control activities.

Cognitive competencies (C) appear in 16 publications (over 60%). They include understanding the
mechanisms of algorithms, their limitations, predictive errors, and uncertainties (Miller, 2021;
Siripurapu et al., 2022; Sravanthi et al., 2023). In some studies, cognitive competencies also refer to
integrating Al with the emotional intelligence of the project manager or to understanding the impact
of technology on human behaviour (Hanafi et al., 2022; Jing et al., 2025). Their contribution to project
success is notable above all in reducing misinterpretation, strengthening critical judgement, and
improving the quality of decisions made under uncertainty.

Ethical-organisational competencies (E) are mentioned in fewer publications (54%), but are an
important area related to responsibility for Al implementation, data protection, model transparency,
and change management (Bulkrock et al., 2025; Miller, 2021; 2022). Research highlighted the need to
assess the consequences of algorithmic decisions, including potential biases, predictive errors, and the
impact of automation on project teams' work (Rehan et al., 2024a). These competencies also relate to
leaders' ability to adapt organisations to operate in a human-Al environment, as evidenced in research
on leadership in the context of digital transformation (Rehan et al., 2024b). Although less frequently
discussed, these competencies are linked to long-term project success through trust, accountability,
compliance, and the social legitimacy of Al-supported project practices.

To capture the evolution of the approach to PM competencies, an analysis was conducted across three
periods: 2015-2019, 2020-2022, and 2023-2025. This division allowed to determine how the
representation of individual competence categories has changed and which areas have developed the
fastest. A summary of the number of publications by period is presented in Figure 4, covering
competences T, C, D, and E.
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Fig. 4. Number of publications on project manager competencies in the context of Al in three time periods:
2015-2019, 2020-2022, and 2023-2025

Source: own elaboration.
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The technological and decision-making aspects of Al characterised the years 2015—-2019. Some studies
(Costantino et al., 2015; Dam et al., 2019; Hazir, 2015) treated artificial intelligence mainly as an
analytical tool supporting scheduling, risk modelling, and project selection. Cognitive and ethical-
-organisational competencies were marginal during this period. Themes such as responsibility for
algorithmic decisions or the impact of automation on the organisation appeared only sporadically in
publications (Miller, 2018; 2019). The efficiency paradigm prevailed, assuming that a project manager's
competencies are reduced to interpreting model results.

In contrast, the period 2020-2022 brought an apparent increase in the maturity of Al applications and
a broadening of the research perspective. The literature was shifting from a technological to an
integrated approach that encompasses technical, cognitive, and organisational competencies. Miller
(2021) highlighted the critical evaluation of Al results and the project manager's role in algorithmic
systems, while Siripurapu et al. (2022) emphasised the need to evaluate data quality and algorithm
parameters. During this period the importance of ethical-organisational competencies also increase,
especially in the context of transparency, Al oversight, and the impact of automation on work culture
(Hanafi et al., 2022). The concept of human-Al collaboration was also emerging, in which the project
manager becomes an active partner of technology, rather than just a user.

In contrast, the period 2023-2025 represented the phase of mature Al implementations. Research
focused on integration with design systems and on the analysis of the impact of algorithms on
scheduling, resource allocation, and risk analysis (Bragadin et al., 2023; Goyal & Gupta, 2025; Isah
& Kim, 2025; Okika et al.,, 2025). Decision-making skills dominate, especially those related to
interpreting predictions and assessing the effects of Al-assisted decision-making (Goyal & Gupta, 2025).
Cognitive competencies were strongly emphasised: critical interpretation of results, assessment of
data reliability, and understanding of model limitations. Ethical-organisational competencies were less
commonly mentioned, mainly appearing in publications on infrastructure and construction projects
(Rehan et al., 2024a; 2024b).

To sum up, the period 2023-2025 was characterised by a pragmatic approach to Al and an increased
emphasis on cognitive competencies. Technological and decision-making competencies remain central,
however the project manager's role increasingly includes critical thinking, interpreting algorithms, and
managing human-Al collaboration.

3.3. Summary of Results

The bibliometric and qualitative analyses yield several consistent observations regarding research on
the use of artificial intelligence in project management and the role of project manager competencies.
The results showed that the existing body of work focused primarily on the technological and decision-
-making aspects of Al applications, whereas the issue of project manager competencies, especially in
the cognitive and ethical-organisational dimensions, remained less developed.

The bibliometric analysis identified three stable thematic clusters: (1) information technologies and
project success factors, (2) integration of Al systems with project management processes, and
(3) decision-making processes and risk management. No separate cluster referring directly to project
managers’ Al-related competencies was identified. The central concepts were artificial intelligence and
project management, confirming the strong focus of the analysed literature on the relationship
between technology and project practice. Keywords directly related to project managers' Al
competencies, such as Al competency or digital competence, were not present.

The qualitative analysis of 26 publications identified four main categories of project manager
competencies in the context of Al applications: technological (T), cognitive (C), decision-making (D),
and ethical-organisational (E). Decision-making competencies (D) were present in all the publications
(26/26), technological competencies in 24 publications (92%), cognitive competencies in
16 publications (62%), and ethical-organisational competencies in 14 publications (54%).
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Decision-making competencies were mainly associated with forecasting, risk assessment, scenario
analysis, and selecting action options. Technological competencies focused primarily on the ability to
use Al tools and systems, work with data, and integrate algorithmic solutions into the project process.
Cognitive competencies were linked to understanding the principles of model operation, conscious
interpretation of results, and the assessment of the quality of data used by Al systems. Ethical-
organisational competencies referred mainly to responsibility for supervising Al systems, data
protection, transparency, auditability of solutions, and change management in teams working in
a human-Al environment.

Across the literature, Al-related competencies were linked to project success mainly indirectly.
Decision-making and technological competencies were associated most often with forecasting, risk
assessment, resource allocation, and process efficiency. Cognitive competencies were connected to
interpretation quality and judgement under uncertainty, whereas ethical-organisational competencies
were associated with accountability, transparency, and responsible Al implementation.

4. Discussion

The dominant trend in the research is the technological perspective. The analysed publications focused
mainly on the integration of Al tools and systems with design processes, the use of predictive analytics,
the optimisation of time, costs, and resources, and the application of algorithms in risk assessment
(Bragadin et al., 2023; Bulkrock et al., 2025; Costantino et al., 2015; Dam et al., 2019; Hazir, 2015;
Kumar et al., 2021; tukasik-Stachowiak, 2025; Sravanthi et al., 2023). In most works, Al is presented as
a technology that streamlines processes and increases operational efficiency, rather than as an area
that requires specific project management competencies. The results of the qualitative analysis
confirmed this observation: technological competencies appeared in 92% of the publications, and
decision-making competencies in 100%, while cognitive and ethical-organisational competencies were
discussed far less frequently. In the reviewed literature, these competencies are associated with
project success mainly through implementation quality, process efficiency, and the operational
usability of Al tools in planning and control activities.

The identification of four categories of competencies: technological, cognitive, decision-making, and
ethical-organisational, revealed a clear asymmetry in their representation. Technological and decision-
-making competences were most frequently described, reflecting the dominance of a tool-based
approach and a focus on predicting disruptions, conducting scenario analysis, and providing decision
support (Bragadin et al., 2023; Kumar et al., 2021; Sravanthi et al., 2023). Cognitive competencies
related to understanding model operation, interpreting results, assessing data quality, and identifying
algorithmic limitations were far less represented, appearing in only a few publications (Jing et al., 2025;
Miller, 2021; Siripurapu et al., 2022). Ethical-organisational competencies, including Al system
oversight, model transparency, data protection, and change management in teams working with
algorithmic technologies (Bulkrock et al., 2025; Miller, 2022; Rehan et al., 2024a; 2024b) were even
less discussed. This disproportion shows that the literature pays little attention to the project
manager's role as an integrator of technology, team, and organisation.

A key finding of the review was that the relationship between Al-related competencies and project
success is present in the literature, but mostly in an indirect and fragmented form. The analysed studies
rarely operationalised this relationship explicitly. Instead, they suggested that project success
improves when project managers can interpret algorithmic outputs, assess data quality, combine Al
recommendations with contextual judgement, and oversee the responsible integration of Al into
project processes. Thus, Al-related competencies do not appear as an isolated success factor, but
rather as an enabling condition through which Al can contribute to project performance and broader
project value.



Katarzyna Marek-Kotodziej 70

The lack of a thematic cluster on project manager competencies in the bibliometric analysis confirmed
that this area is not yet an established research stream. None of the analysed publications proposed
a comprehensive model of Al PM competencies. The research focused primarily on the impact of Al
tools and systems on project effectiveness, while referring much less frequently to the role of project
manager competencies in implementing and applying Al systems (Rakade, 2020; Titu et al., 2025). This
is particularly important because the project manager plays a key role in integrating Al systems into
processes, teams, and organisational structures, especially in areas that require adaptation to
technological change.

The results also indicated the need to link project managers' Al-related competencies to existing
competency models. The DigComp 2.2 framework (Vuorikari et al., 2022), which covers, among other
things, working with data, analysing information, digital responsibility, and cybersecurity, remains
a particularly valuable reference point. Although DigComp is not a model dedicated to project
managers, its assumptions corresponded well to the areas where the analysed literature revealed the
most significant gaps, especially in cognitive and ethical-organisational competencies.

This article provides a foundation for further research. The identified competences were scattered and
did not form a coherent structure, hence it was necessary to conduct pilot and empirical studies to
verify and refine them. The study had several limitations. First, the sources was derived from two major
databases and a deliberately focused search strategy, which improved the analytical precision but may
have omitted related terminology and additional relevant studies. Second, the qualitative coding was
conducted by a single researcher, therefore the inter-rater agreement could not be reported. These
limitations should be addressed in future reviews.

The review generally showed that the literature on Al in project management remains strongly
technology-oriented, while project managers’ competencies are conceptualised in a fragmented
manner. This confirmed the need for further empirical studies on the role of Al-related competencies
in Al-enabled project environments.

5. Conclusions

This article suggests that research on the use of artificial intelligence in project management primarily
focuses on the technological dimension of Al tools and systems. In contrast, the project manager's
competencies are being addressed in a fragmented and insufficiently structured manner. The four
groups of Al-related competencies identified in the review, namely technological, cognitive, decision-
making, and ethical-organisational, provide a sound analytical basis. However, the literature does not
yet offer definitions or a consistent competency framework. The uneven distribution of competencies,
with a clear dominance of technological and decision-making competencies, confirms that Al
competencies for project managers are still at an early stage of development.

Based on the review, three main conclusions were formulated:

1. Existing project management competency models need to be expanded to include Al-related
competencies, particularly in Al literacy, understanding how algorithms work, working with data,
interpreting model results, and using Al responsibly. These areas are increasingly important
because they influence not only the effective use of Al tools but also decision quality, risk
assessment, and other dimensions of project success. The current models (ICB 4.0, PMI Talent
Triangle, APM CF) do not adequately cover these elements.

2. The DigComp 2.2 framework provides a valuable reference point for systematising and clarifying
project managers’ Al-related competencies. Although DigComp is not a project management
framework, it covers areas particularly relevant to working with Al tools and systems, including
data analysis, information interpretation, digital responsibility, and security. The gaps identified in
the literature relate precisely to these areas of project manager competence.
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3. Further empirical research is needed, including pilot and substantive studies, to verify the
importance of individual Al-related competencies in project managers' work and to determine the
extent to which these competencies influence project success and the quality of Al's use in project
practice. Existing publications do not present a consistent model of Al competencies for project
managers, stressing the need to conceptualise, operationalise, and validate them more
systematically.

The article provides a basis for further research aimed at developing an expanded model of project
managers’ competencies that takes into account the growing role of artificial intelligence in project
processes and embeds these competencies within a broader digital competency framework.
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Kompetencje sztucznej inteligencji a sukces projektu —
analiza trendéw badawczych

Streszczenie

Cel: Celem artykutu jest systematyczna analiza literatury dotyczacej kompetencji kierownikéw
projektéw zwigzanych ze sztuczng inteligencjg (Al) oraz ocena, w jaki sposéb kompetencje te s3
ujmowane w kontekscie zarzgdzania projektami.

Metodyka: Badanie przeprowadzono zgodnie z metodykg PRISMA 2020, wykorzystujgc analize
bibliometryczng (VOSviewer) oraz jakosSciowq analize tresci. Do analizy bibliometrycznej wtgczono
38 publikacji, a jakosciowej — 26 prac, zakodowanych w czterech kategoriach kompetencji:
technologicznych, poznawczych, decyzyjnych i etyczno-organizacyjnych.

Wyniki: Literatura koncentruje sie gtdwnie na technologicznym wymiarze Al, a kompetencje
kierownikéw projektéw sg opisywane marginalnie i niespdjnie. Dominujg kompetencje technologiczne
i decyzyjne, natomiast poznawcze i etyczno-organizacyjne pozostajg stabo rozwiniete, a spéjny model
Al kierownika projektu nie istnieje.

Implikacje i rekomendacje: Modele kompetencji kierownikéw projektéw wymagajg rozszerzenia
o elementy Al, w kompetencje rozumienia Al, prace z danymi, decyzje wspierane algorytmicznie i etyke
technologii. Ramy DigComp 2.2 mogg wspierac ich uporzgdkowanie.

Oryginalnosé/wartosé: Artykut prezentuje luke miedzy rosngcg rolg Al a obecnymi modelami
kompetencji kierownikow projektéw oraz wyznacza kierunki dalszych badan.

Stowa kluczowe: sztuczna inteligencja, zarzgdzanie projektami, kompetencje kierownikdéw projektow,
kompetencje cyfrowe
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