Future of Work and Digital Management Journal

Article type:
Original Research

Article history:

Received 04 June 2025

Revised 15 September 2025
Accepted 22 September 2025
Published online 24 October 2025

Mahdi. Haji Heydari 21, Alireza. Rezghi
Rostami 132" ,  Behzad. Mashali L5,
Soodeh. Ali Bakhshiani*

1 Department of Public Administration, Ro.C.,
Islamic Azad University, Roudehen, Iran

2 Department of Public Administration, ST.C.,
Islamic Azad University, Tehran, Iran

3 Associate Professor, Department of Industrial
Management, Faculty of Humanities, University of
Science and Culture, Tehran, Iran

4 Industrial Advisor and Head of Competency
Model Design and Assessment Tools at Oil Industry
Management Development Center, Tehran, Iran

Corresponding author email address:

a_rezghirostami@yahoo.com

How to cite this article:

Haji Heydari, M., Rezghi Rostami, A., Mashali, B., &
Ali Bakhshian, S. (2025).
Systematic Trend Analysis of Studies on Human

Scientometrics and

Resource Managers’ Competencies: Presenting a
Comprehensive Knowledge Network Map. Future of
Work and Digital Management Journ&(4), 1-22.
https://doi.org/10.61838/fwdmj.123

OO

© 2025 the authors. This is an open access article
under the terms of the Creative Commons
Attribution-NonCommercial 4.0 International (CC
BY-NC 4.0) License.

Scientometrics and Systematic Trend Analysis of
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on Human Resource Managers’

Presenting a Comprehensive
Knowledge Network Map

ABSTRACT

In today’s dynamic and challenging landscape, human resource managers serve as the operational
and intellectual arms of strategic leadership, playing a pivotal role in creating sustainable
competitive advantage. This study aimed to develop a comprehensive knowledge network map
and analyze research trends in the field of human resource managers’ competencies by employing
a scientometric methodology and a mixed-methods approach. The qualitative data were collected
through a review of domestic and international scientific articles and studies based on the PRISMA
technique, while the required quantitative data were retrieved from domestic databases including
Magiran and Noormags, as well as international databases such as Scopus and Web of Science,
during the period from 1995 to 2025. After applying screening criteria—including thematic
relevance, full-text availability, and being research articles—245 articles were ultimately selected
for final analysis. Data were analyzed using VOSviewer through co-word and co-citation analyses.
Findings revealed that scientific production in this field has accelerated since 2015, and seven main
thematic clusters were identified: (1) human resource management in sensitive environments, (2)
creativity and innovation strategies, (3) training development and competency assessment, (4)
digital-era competencies, (5) soft skills and emotional intelligence, (6) intellectual capital and
competitive advantage, and (7) competency development tools during transformational
transitions. The Sustainability journal was identified as the most influential source in this field,
having published 34 articles and received 574 citations. The study’s findings indicate the gradual
maturation of the research domain concerning human resource managers’ competencies. By
providing a comprehensive scientific map, this study offers an appropriate framework for future
research and can be utilized by policymakers and managers of service and industrial organizations
in designing strategies to develop human resource managers’ competencies.

Keywords: Scientometrics, Competency, General Competency, Technical Competency, Human
Resource Managers.

Introduction

Competency-based human resource management (HRM) has re-emerged as a strategic lever for organizational resilience,
innovation, and sustainable performance in the face of digital disruption, geopolitical uncertainty, and skills turbulence [1, 2].
Building on classic competency theory that linked observable clusters of knowledge, skills, and attitudes to effective
performance, contemporary organizations now require integrative portfolios that combine technical depth with behavioral
agility and ethical judgment, embedded in data-rich workflows and platformized business models [1, 3, 4]. The present study

addresses this inflection point by mapping and synthesizing managerial competency research across sectors and contexts,
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with particular attention to digital transformation, Industry 4.0 adoption, public-sector modernization, and crisis
preparedness [5-8].

Recent advances in analytics and artificial intelligence (Al) are reshaping the unit of analysis for competencies —from static
role profiles to dynamic capability systems that can be inferred, predicted, and continuously developed using organizational
data streams [5, 9]. Knowledge graph construction for talent and competency prediction demonstrates how HRM can
integrate heterogeneous evidence—projects, credentials, performance artifacts—into explainable, updatable maps of
managerial fit and potential [5]. Scientometric reviews of digital technology applications likewise show rapidly evolving
research fronts and methodological challenges, including fragmentation across domains and the need for crosswalks among
competency taxonomies [3, 9]. Parallel work on large-language-model ecosystems highlights the pedagogical and assessment
implications of generative tools, requiring that competency frameworks encompass Al-supported learning, evaluation
validity, and responsible use [10, 11].

Sectoral studies underscore that competency demands are context-sensitive and path-dependent. In healthcare, employer
evaluations of graduates’ competence profiles point to mismatches between curricular outcomes and operational realities,
especially in digital health and interprofessional coordination [12, 13]. National surveys reveal development needs among
hospital managers that blend systems leadership, analytics literacy, and stakeholder engagement [14]. In energy and utilities,
competency models for gas refineries and distribution companies surface capabilities in safety governance, asset integrity,
and data-enabled maintenance, coupled with behavioral reliability under risk [15-17]. Defense, logistics, and oil-terminal
operations require robust frameworks for mission assurance, secure information flows, and project execution in high-stakes
environments [18-20]. Across municipalities and government organizations, competency architectures increasingly
emphasize public value creation, ethical stewardship, and crisis leadership, reflecting the governance responsibilities of
managerial roles [21-23].

Digitalization intensifies the salience of hybrid profiles that join technical and social competencies. Empirical and review
studies in construction, manufacturing, and project-based industries show that managers catalyze Industry 4.0 adoption
through ambidextrous behaviors—exploitation of legacy processes and exploration of emerging technologies—supported by
communication, learning orientation, and stakeholder alignment [6, 24, 25]. Project managers’ digital-era competencies
increasingly include data acumen, platform orchestration, and distributed team leadership, blending “hard” methods with
“soft” influence mechanisms [24, 26]. Systematic reviews highlight how Al-focused technologies reshape HR roles, displacing
routine tasks while elevating design, interpretation, and change-leadership capabilities [7, 27]. In public administration
settings, Al-driven HRM correlates with organizational resilience when managerial competencies encompass ethical risk
appraisal, stakeholder communication, and adaptive decision cycles [7, 28].

Education and professional development ecosystems are pivotal in generating these competency mixes. Meta-frameworks
and scale-development guidance emphasize contextualized measurement, multi-source validation, and alignment with job
families to ensure transportability and fairness [28, 29]. Higher education reforms—from competency-based business
curricula to DigCompEdu adoption and problem-based learning—report gains in generic skills when pedagogy intentionally
integrates reflective practice, interdisciplinary problem-solving, and authentic assessment [30-32]. Engineering education
linked to the Sustainable Development Goals and sport/health programs targeting employability further document

systematic approaches to transversal skills, including collaboration, systems thinking, and client orientation [33, 34].



Diagnostic instruments and context-based scales are advancing, but they must now incorporate Al-mediated learning
pathways and simulation-rich environments [10, 28].

Organizational studies converge on the performance, innovation, and competitiveness payoffs of well-specified
managerial competencies. Evidence across SMEs and public entities indicates that strategic orientation, inventory and
operations management, and customer-centric design are strengthened when managerial skill portfolios integrate analytics,
opportunity recognition, and execution discipline [35-37]. Market dynamism conditions the innovation—performance link,
elevating the value of sensing, learning, and recombinative capabilities among managers [38]. In emerging economy contexts,
competency impacts have been documented for SME creation, employee performance, and service-sector value realization,
with mediators such as motivation, compensation, supervision quality, and work environment [39-41]. Studies of start-up
service businesses and urban transport reveal foundational competency models emphasizing entrepreneurial orientation,
stakeholder engagement, and digital customer journeys [42, 43]. Within government organizations, structural-equation and
qualitative designs point to value-creation logics that connect managerial competencies to process innovation and citizen
outcomes [23, 44, 45].

Crisis and paradox features of contemporary management have pushed competency models toward robustness and
ethical anchoring. Research on crisis leadership in sports administration and political-sociology analyses of HR competencies
in emergencies highlight decision speed, sensemaking, and network mobilization alongside integrity safeguards [8, 46, 47].
Meta-synthesis work on paradoxical competencies suggests that managers must navigate competing demands—
centralization versus autonomy, efficiency versus exploration—requiring cognitive complexity and dialogic skills [15, 48].
Ethical and spiritual dimensions of managerial practice, prominently investigated in Iranian public and energy sectors, reveal
how value frameworks and workplace spirituality shape prioritization, trust, and purpose, thereby influencing the
configuration and salience of competency sets [49-52]. Professional ethics in managerial roles is not merely a boundary
condition—it is a core capability that interacts with data governance and public accountability in digital HRM [52, 53].

Methodological and governance advances are enabling more adaptive competency systems. Scientometric mapping
techniques visualize domain evolution, detect hotspots, and benchmark influence structures, supplying a meta-evidence layer
for curriculum design and organizational capability building [3, 9]. Knowledge-transfer scholarship underscores the role of
managerial competencies as conduits for interorganizational learning, particularly where hybrid public—private networks co-
innovate under regulatory and societal pressures [54, 55]. In defense and strategic sectors, competency models increasingly
codify project governance, security, and contract management, with assessment centers and Al-supported evaluations
enhancing reliability and predictive validity [56-59]. Emerging evidence from qualitative and mixed-methods studies in
education and public management demonstrates that competency frameworks can be co-created with stakeholders and
iteratively validated across role levels, achieving both contextual relevance and scalability [60-63].

At the micro level, soft skills remain durable differentiators, yet they must be recast for digital workflows. Accounting and
management education studies report perception gaps in soft-skill development, underscoring the importance of experiential
learning and reflective assessment [64, 65]. Pandemic-era delivery experiments suggest that modality per se is less
determinative than instructional design that scaffolds collaboration, feedback, and application to authentic tasks [65].
Professional development in sport and hospitality education shows that generic skill sets—communication, teamwork,

adaptability—translate into smoother school-to-work transitions when embedded in work-integrated learning ecosystems



[34]. In parallel, competency models for Industry 4.0 quality managers and HR leaders during COVID-19 demonstrate how
role redesign and digital business approaches shift the balance toward data literacy, process automation, and resilience
behaviors [66, 67].

Regional and organizational case studies extend these insights. Studies in Iranian ministries, municipalities, foundations,
and universities have produced tailored competence maps that integrate cultural and institutional factors, including Islamic-
Iranian management values, public service ethics, and stakeholder expectations [19, 22, 62, 68, 69]. Work in planning and
budget organizations and educational leadership points to meta-competencies in strategic analysis, evidence-based
policymaking, and human-capital development [23, 70]. Complementary scholarship in logistics and defense underscores
mission-critical coordination, systems thinking, and secure information management as differentiators in complex supply
networks [18, 71]. In business administration and retail settings, competencies related to career development, supervision
quality, and job training interact to predict employee performance, indicating the multilevel architecture of capability building
[40, 43, 72]. Broader strategy work links HRM competence portfolios to competitive advantage through alignment with
business models and market positioning [45, 73].

At the frontier, Al-infused HRM raises novel measurement and governance issues. Guidelines for context-based scale
development recommend combining psychometrics with job analytics and ethnographic validation to capture emergent
constructs such as algorithmic literacy, data ethics, and human-Al teaming [28, 29]. Teacher and manager education literature
in the United Kingdom and Northern Ireland contributes frameworks for professional characteristics and competence
formation that can inform HR leadership development in other public systems [11]. Cross-country comparisons in Southeast
Asia show that managerial competencies can accelerate Industry 4.0 diffusion when policy, training infrastructures, and firm
capabilities are co-designed, illustrating macro—micro coherence in capability systems [6]. Scientometric analyses of
emergent educational tools (e.g., LLM-based platforms) reveal quickly shifting topic networks, making continuous evidence
synthesis an organizational competency in its own right [3, 10].

This study contributes by integrating these strands into a comprehensive knowledge map of managerial competencies for
HRM across domains, with three design principles. First, competency architectures should be modular and stackable, enabling
recombination as technologies, regulations, and stakeholder expectations evolve [5, 7, 27]. Second, measurement must be
context-based and multi-method, spanning behavioral evidence, performance artifacts, and analytics-derived indicators
while safeguarding fairness and transparency [10, 28, 29]. Third, development pathways should braid formal learning with
project-based practice and interorganizational knowledge transfer to sustain capability flows across ecosystems [33, 54, 74].
By situating evidence from public administration, health, energy, defense, education, and SMEs, the synthesis illuminates
how competency systems translate into strategic orientation, operational excellence, innovation capacity, and public value
[35, 75, 76]. The agenda that follows prioritizes ethical Al literacy, crisis-ready leadership, and inclusive talent pipelines as
cross-cutting managerial competencies for the next decade, supported by assessment centers, Al-enabled diagnostics, and
curriculum reforms aligned with national and sectoral strategies [57-59, 77]. This study aimed to develop a comprehensive
knowledge network map and analyze research trends in the field of human resource managers’ competencies by employing

a scientometric methodology and a mixed-methods approach.



Methodology

The methodology of the present study was designed using a mixed-methods research design and a systematic
scientometric approach. This study is descriptive-analytical in nature and was conducted through the integration of
guantitative and qualitative methods within the framework of a systematic review based on the PRISMA protocol. One of the
most critical steps in developing a research field is synthesizing previous findings through scientometric analysis, which is
conducted using a systematic literature search. Today, scientometric techniques are widely used to retrieve data from
databases and visualize scientific communication networks as an interdisciplinary field. Scientometrics is a popular and
precise method for exploring and analyzing large volumes of scientific data, allowing researchers to highlight subtle
differences in the evolution of a specific knowledge domain. Scientometrics refers to the visualization or mapping of
knowledge domains and is considered a technique for reviewing quantitative research. The scientometric approach, as the
main paradigm, enables macro-level analysis of scientific data and the discovery of hidden patterns, trends, and structures
within the literature. Researchers in many fields use scientometric methods to map and explore intellectual landscapes and
research topics because scientometrics enhances the accuracy and reliability of study results. Essentially, the purpose of
scientometrics is to analyze and visualize the knowledge base, research hotspots, and knowledge frontiers within the studied
domains. Scientometrics involves three main stages: selecting tools, collecting data, and analyzing data.

The statistical population of this study included all research articles published between 1995 and 2025 in reputable
domestic and international databases. The international databases examined were Web of Science and Scopus, and the
domestic databases were Magiran and Noormags. The inclusion criteria for articles were as follows: (1) original research
articles, (2) articles published in reputable scientific—research journals, (3) articles with full-text availability, (4) articles related
to the topic of human resource managers’ competencies, and (5) articles published in Persian or English.

The data collection process was carried out in three main stages. In the first stage, an initial search was conducted using a
systematic search strategy, employing Boolean operators and considering all synonyms and related terms. In the second
stage, the screening process was performed in four steps following the PRISMA protocol, including identification, removal of
duplicates, screening by title and abstract, and full-text evaluation. The data analysis methods involved advanced
scientometric techniques implemented systematically. These techniques included co-word analysis to identify key concepts,
co-citation analysis to detect highly influential articles, cluster analysis to discover thematic clusters, network analysis to map
relationships among concepts, and temporal trend analysis to examine the thematic evolution of the field.

The article screening process was conducted according to the PRISMA protocol in four steps. In the first step, 1,250 articles
were identified. After removing 185 duplicate articles, 1,065 articles remained. In the title and abstract screening phase, 620
articles were excluded, and 445 articles were selected for full-text evaluation. Ultimately, after the full-text evaluation, 245
eligible articles were identified. The sampling method in this study was purposive sampling based on predefined criteria.
Given the qualitative-quantitative nature of the research, the sample size was extended until theoretical saturation was
reached, which ultimately resulted in selecting 245 articles for the final analysis.

The tools used for data analysis included the scientometric software VOSviewer, and Microsoft Excel was employed for
preliminary data processing. Multiple methods were used to validate the findings, including triangulation (integration of

different analytical methods) and expert review. Ethical considerations were strictly observed, including adherence to proper



citation principles, respect for authors’ rights, accurate referencing, and maintaining the originality of the texts. Furthermore,
scientific impartiality was fully maintained during the data analysis and interpretation process.

Co-occurrence analysis of keywords, co-citation analysis, and cluster analysis were used as the main scientometric
techniques. First, using co-occurrence analysis, words that appeared in at least two different documents within a specific
time frame were identified. These frequently used words were considered part of the knowledge base. Next, using co-citation
analysis, the highly cited articles in this field and the research hotspots were detected. In the third stage, cluster analysis was
used to identify the thematic clusters of research. The research topics within each cluster had higher conceptual similarity
with each other and were distinct from the topics of other clusters. Therefore, cluster analysis, by uncovering hidden
relationships within a large volume of scientific data, enables the identification of coherent knowledge domains and the

determination of more active research fronts compared to other scientometric approaches.

Findings and Results

The results obtained from bibliometric analyses (including the examination of publication trends) can reveal the key factors

that enhance the contribution of research in a specific scientific field and can guide researchers toward producing impactful

” u » u

and highly cited studies. A keyword search for “general competency,” “technical competency,” “managerial competency,”
and “human resource management” in citation databases up to August 29, 2025, revealed the presence of 2,324 scientific
documents. As shown in Figure (1), the trend of annual citations in this field clearly indicates the growing scholarly interest
in this topic. The publication of articles in recent years has followed a rapidly increasing trajectory, which reflects the deep
and widespread attention of researchers to this area of study. This quantitative and qualitative growth clearly demonstrates
the strategic importance and prominent position of the topic of general and technical competencies of professional human
resource managers.
Figure 1

lyydz t OAGFGAR2Y GNBYR&E 2F I NIAOES&E Ay (GKS FASIR 27

Cou
S

Document
o

Date Publiahed Sort

Scientometrics, as an interdisciplinary field, analyzes and measures scientific outputs using quantitative and statistical
methods. One of the main applications of this method is co-authorship analysis, which examines collaboration patterns

among researchers to map scientific networks and identify research hubs. This analysis reveals not only knowledge structures
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but also influential streams and intellectual leadership in a field. By examining collaboration clusters, a deep understanding

of the dynamics of knowledge production, the emergence of intellectual schools, and even research gaps can be achieved.

The co-authorship network mapped in the field of human resource managers’ competencies shows a pattern of research

collaborations concentrated around several key axes in Figure (2).

Figure 2

Col dzi K2NBRKAL) ySGé2N)] lylfteara Ay (GKS FASER

maria Kilrisinen

anna-marigguomikoskl

{orhi sgpian marjortagormunen

minnz Kgekimak|

meerfjgpivila

outigmiin

hanne niii-hakola

kristinadmikkonen

marja-leengiiitdeenmaki

monkalibsinen

a8 holgpainen

fuulikkigiogren

leena $8iminen

camillaiipskinen

2F KdzYl'y NBa

Co-citation analysis in the field of human resource managers’ competencies reveals the presence of several key articles

with very different levels of influence. The seminal article by Alda Marques (2016) with 395 citations holds an unparalleled

position as the most cited work in this field, indicating its foundational role in shaping the body of literature. However, the

zero link count for this article and other highly cited works (such as those by Daniel Belanche and Tatiana Bondarouk) suggests

that these articles have been cited as primary and standalone references and have rarely been co-cited together in newer

articles. This pattern may indicate that these works have functioned as separate initial cornerstones of this research field. In

contrast, the article by Maria Cinque (2016), although ranked lower in citation count (93), has 3 links, showing that it serves

as a bridging article connecting different topics within the citation network. This distinction highlights the difference between

the “overall impact” of an article and its “structural role” in the knowledge network, suggesting that some articles facilitate

the emergence of new interdisciplinary research domains by linking diverse ideas.



Table 1
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frequency

Rank Researchers (Year) Citations
1 Alda Marques (2016) 395
2 Branden Thornhill-Miller (2023) 266
3 Daniel Belanche (2021) 241
4 Tatiana Bondarouk (2016) 218
5 Zara Whysall (2019) 206
6 Lydia Bals (2019) 132
7 Nanja Kroon (2021) 99
8 Maria Cinque (2016) 93
9 Alexander Tittel (2020) 84
10 Andries S. Koster (2017) 79
11 Kathrin Bednar (2019) 78
12 Christian Harrison (2017) 76
13 Christopher J. Colvin (2021) 73
14 Bozena Gajdzik (2022) 71
15 Apocnae Kuzminov (2019) 70
16 Nelesh Dhanpat (2020) 63
17 César Franga (2020) 62
18 Jaroslav Vrchota (2020) 61
19 Mohammad Salehan (2017) 60
20 Sofia Asontou (2015) 58

The analysis of top journals publishing articles in the field of human resource managers’ competencies reveals an
interesting pattern of both dispersion and concentration of knowledge dissemination in this field. The journal Sustainability
ranks first by a significant margin, both in terms of the number of published articles (34 articles) and citations (574 citations),
as well as link strength (132), indicating its central role as the main platform for knowledge exchange in this field and its
notable overlap with concepts of sustainability and sustainable development in human resource management. In contrast,
the BMC Health Services Research journal, despite publishing only 6 articles, has achieved 495 citations, indicating the very
high quality of the published articles and the strong impact of the health domain as a highly influential research context. The
Administrative Sciences and International Journal of Environmental Research and Public Health journals, despite having
moderate citation counts, have high link strengths (48 and 46, respectively), showing that they have played an important role
in connecting studies on managerial competencies with the fields of administrative management and environmental health.
Interestingly, highly specialized human resource management journals, such as the The International Journal of Human
Resource Management, have a relatively weak presence among the most cited journals, which may indicate the increasing
interdisciplinarity of this field and the migration of studies toward journals with integrative approaches such as open

innovation, technology, and social sciences.
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Figure 3
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The analysis shows that studies on human resource managers’ competencies are emerging less in traditional human
resource management journals and more in journals with interdisciplinary approaches and specific applied domains (such as
health, energy, and sustainability). The results of the keyword co-occurrence analysis revealed seven main conceptual clusters

in the field of human resource managers’ competencies.
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Figure 4

Results of keyword emccurrence analysis with a minimum of 5 repetitions
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These clusters clearly demonstrate the evolution of this field from foundational concepts of human resource management
and individual competency development to more advanced notions such as digital transformation, intellectual capital, and
sustainable development. The simultaneous focus on hard (technical) and soft (leadership and emotional intelligence)
competencies, alongside attention to organizational and technological contexts, indicates a comprehensive and
multidimensional approach to the topic of managerial competencies. This analysis shows that competency models must
establish a dynamic link between individual, organizational, and technological dimensions to meet the complex demands of

today’s business environments.
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Table 3

Results of keyword emccurrence analysis with a minimum of 5 repetitions

Cluster  Title (Core Concept) Representative Keywords Description and Relevance to the Study
Cluster Human Resource Environmental health, workforce This cluster focuses on the specific challenges of human resource management in critical
1 Management in Sensitive health, recruitment, contexts such as workplace health and emphasizes the importance of organizational
Environments compensation, job satisfaction, contextualization in designing competency models. Findings show that the proposed model
motivation should accurately reflect industry-specific competencies, including management under
complex conditions, security challenges, and contractual requirements.
Cluster Strategy and Innovation in Public sector, public This cluster highlights the strategic function of human resource management in achieving
2 Human Resource administration, strategy, overarching goals in the public sector. It underscores the necessity of aligning managerial
Management innovation, sustainability, human competencies with the strategic objectives of organizations.
resource development
Cluster  Training and Assessment Competency, professional This cluster lies at the heart of the research topic and focuses on mechanisms for developing
3 of Professional competency, curriculum, higher and assessing competencies, including training, curriculum planning, and assessment. These
Competency Foundations education, lifelong learning, concepts directly address how to develop and measure competencies in managers.
evaluation
Cluster Required Competencies in Industry 4.0, digitalization, hard This cluster stresses the need to equip human resource managers with modern technical
4 the Digital Era and skills, talent management, capabilities to keep pace with digital transformations. For industrial managers, this means
Advanced Industries knowledge sharing, having competencies in areas such as HR analytics, talent management, and awareness of
competitiveness emerging technologies.

Cluster Soft Competencies and Emotional intelligence, leadership, This cluster explicitly emphasizes the general and interpersonal competencies of managers,
5 Emotional Intelligence in soft skills, performance, showing that managerial success is not solely based on technical expertise but is deeply tied
Leadership organization to leadership skills, emotional intelligence, and the ability to effectively manage

communication and performance.

Cluster Intellectual Capital and Human capital, intellectual capital,  This cluster highlights the strategic role of human resource managers in creating

6 Creating Sustainable competitive advantage, organizational value. From this perspective, managers’ competencies should contribute to

Competitive Advantage organizational performance, social the development and utilization of human capital (individuals’ skills and knowledge), social
capital, structural capital capital (relationships and networks), and structural capital (processes and knowledge

systems) to ultimately achieve sustainable competitive advantage and superior
organizational performance.

Cluster  Tools and Contexts for Artificial Intelligence, digital This cluster addresses the “how” of competency development in the current era. From this

7 Competency Development transformation, digital training, perspective, competency development is no longer achievable solely through traditional

in the Digital

Transformation Era

development, creativity,
communication, project

management

training methods but requires leveraging digital tools (such as Al for personalized training),
project-based capabilities (such as project management), and fostering creativity and

communication within the framework of digital transformation.

The cluster analysis of keywords clearly shows the current research hotspots in the field of managerial competencies. The

primary focus is on digital transformation, centered on artificial intelligence, Industry 4.0, and open innovation as the core of

current research.
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At the same time, intellectual capital (including human, social, and structural capital) has received special attention as a
theoretical framework for explaining managerial value creation. Alongside these concepts, sustainable development and its
link with human resource strategies in the public sector have emerged as a strong intellectual stream. Additionally, the
emphasis on the duality of hard and soft competencies (integrating technical skills with leadership and creativity) indicates a
maturation of approaches to competency management. These research hotspots show that future studies must focus on
integrating these dimensions and developing comprehensive models that simultaneously address the demands of digital
transformation, organizational value creation, and sustainability requirements.

The analysis of high-frequency words in article titles reveals the core conceptual nuclei and research orientations of the

field of human resource managers’ competencies.
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Figure 5
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The strong presence of words such as “human resource management” (25 occurrences; relevance score = 1.04) and

“human resources” (22 occurrences) clearly shows that this research field still revolves around the central axis of human
resource management. The word “skill” (26 occurrences; relevance score = 0.52) stands out as the key concept, emphasizing
the importance of operational and practical competencies in this field. Interestingly, the strong presence of terms related to
“professional development” (18 occurrences) and “higher education” (9 occurrences; relevance score = 1.48) indicates that

a significant portion of studies focus on the role of educational and developmental systems in shaping managerial
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competencies. Likewise, the words “need” (14 occurrences) and “requirement” (14 occurrences; relevance score = 1.22)
suggest that researchers are paying particular attention to identifying and addressing the real needs of the business
environment. The word “COVID” (13 occurrences; relevance score = 0.78) shows the pandemic’s impact on recent research
orientations and the necessity of aligning managerial competencies with crisis conditions. The words “challenge” (11
occurrences) and “impact” (10 occurrences) also point to the problem-oriented and applied nature of research in this field.

The analysis of high-frequency words in article abstracts provides a deeper understanding of the key concepts and
thematic orientations of research on human resource managers’ competencies. The word “management” (384 occurrences;
relevance score = 0.43) appears as the most frequent concept, indicating the centrality of this topic in studies. The strong
presence of “performance” (247 occurrences) and “motivation” (159 occurrences) shows researchers’ attention to the
outcomes of managerial competencies on organizational outputs. A notable finding is the strong emergence of the concepts
of “soft skills” (139 occurrences; relevance score = 0.99) and “human capital” (148 occurrences), which indicates a shift from
a purely technical perspective toward a human-centered and holistic approach to managerial competency development.
Furthermore, the presence of “professional development” (91 occurrences) and “training” alongside “methodology” (105
occurrences; relevance score = 1.29) suggests that studies are emphasizing the applied and developmental aspects of
competencies. The words “project” (109 occurrences; relevance score = 0.99) and “information” (111 occurrences) show the
growing orientation of studies toward project management and the informational aspects of managerial competencies. The
word “policy” (113 occurrences) also reflects attention to the macro and strategic dimensions of competency development
at organizational and national levels. The analysis indicates that studies in this field are moving toward integrating the
hardware (technical) and software (human and strategic) dimensions of management while simultaneously addressing
individual, organizational, and strategic aspects.

Figure 6

Cop2NR lylfteaAra Ay FINIAOES loadNrOia Ay GKS FASER 27F Kd

romsion |

[ plan )

' t.mmu

i ,,,-,1 ':_u | ! numlv)

e |

s s, %u “"‘u,-w | sat

| SEagetiang Jn.L wuthes D

| mocativess sctod |
() ( atity |

gt |

14



Discussion and Conclusion

The scientometric findings of this study revealed several critical dynamics in the evolution of managerial competency
research within human resource management (HRM). The sharp rise in publications and citations after 2015 demonstrates
the field’s accelerating maturation and indicates a strategic repositioning of managerial competencies as core drivers of
organizational performance and adaptability [3, 9]. This trajectory aligns with the paradigm shift noted in contemporary
scholarship, which frames competencies as dynamic capability portfolios rather than static job-bound skill lists, emphasizing
their continual redevelopment to match technological disruption, stakeholder complexity, and socio-environmental volatility
[1, 2]. The surge in cross-domain publications—in journals concerned with sustainability, health, and digitalization—
underscores the interdisciplinary migration of the topic, reflecting the growing expectation that HR managers navigate
overlapping institutional logics and socio-technical systems [6, 7].

The co-authorship network analysis showed dense collaboration clusters across diverse regions and sectors, indicating
that managerial competency research is no longer confined to single-discipline silos but is developing as an interdisciplinary
field anchored in practice-based inquiry [28, 54]. This aligns with evidence that complex competency constructs—such as
digital fluency, adaptive leadership, and ethical decision-making—require collaborative theorization and cross-institutional
validation [29, 63]. The clustering analysis revealed seven thematic domains ranging from HRM in sensitive environments to
digital-era competencies, intellectual capital development, and soft skills integration. These results corroborate prior work
showing that managerial competency systems must weave together hard (technical) and soft (behavioral) dimensions to
achieve resilience and innovation outcomes [16, 24, 27]. In particular, the identification of soft skills and emotional
intelligence as a major cluster mirrors the growing body of evidence that emotional-social competencies amplify the
performance impacts of technical and contextual skills, particularly under conditions of uncertainty and rapid change [64,
78].

The co-citation results highlight that while certain seminal articles (e.g., by Alda Marques and Tatiana Bondarouk) anchor
the intellectual foundation of the field, their lack of linkage to newer works suggests that the research front is diverging into
specialized subfields [3, 9]. This pattern signals a theoretical fragmentation that may compromise cumulative knowledge
building—a concern echoed in recent calls for meta-frameworks to unify competency taxonomies across sectors and career
stages [4, 28]. At the same time, bridging articles like that of Maria Cinque (2016), which connect disparate clusters, illustrate
how integrative scholarship can catalyze conceptual convergence. This dynamic aligns with studies showing that cross-
domain models (e.g., combining project governance, digital acumen, and human capital development) drive higher
knowledge transfer and innovation rates across organizations [54, 74].

The prominence of journals such as Sustainabilityand BMC Health Services Researgtong the most influential sources
supports the interpretation that managerial competency discourse is increasingly embedded in broader agendas of
sustainable development, public value creation, and digital transformation [6, 7, 75]. This finding resonates with studies
highlighting that HR competencies are now expected to extend beyond traditional personnel administration into domains
like environmental stewardship, social responsibility, and technological innovation [73, 76]. The relative underrepresentation
of specialized HRM journals reinforces this shift toward interdisciplinarity. It echoes evidence from project-based and
construction contexts where digital-era competency frameworks emphasize boundary-spanning leadership and data-driven

coordination rather than purely HR-centric functions [24, 26].
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Keyword co-occurrence results further deepen these insights. The coexistence of “hard” terms (e.g., Industry 4.0, Al,
analytics) and “soft” ones (e.g., emotional intelligence, leadership, communication) among high-frequency keywords
confirms the hybridization trend that numerous scholars have observed [27, 66]. This convergence supports arguments that
modern managerial effectiveness relies on synergistic integration of technical and interpersonal capabilities, as opposed to
treating them as separate domains [34, 64]. The emphasis on “training,” “higher education,” and “professional development”
keywords aligns with research showing that competency systems increasingly depend on continuous learning infrastructures,
blending formal instruction, work-based learning, and Al-enabled upskilling [10, 30, 32]. Similarly, the recurring presence of
“policy” and “governance” terms reflects the institutionalization of competency frameworks as instruments of organizational
and national human capital strategies [22, 23, 60].

Interestingly, the keyword “COVID” still appeared frequently, suggesting that post-pandemic recalibrations of managerial
competencies continue to shape the research agenda. This is consistent with studies showing how the pandemic accelerated
the digitization of HR roles and heightened the salience of resilience, adaptability, and digital collaboration as core
competencies [65, 67]. The rise of “project” and “information” in both titles and abstracts reflects a growing focus on project-
based structures and information governance in competency frameworks, mirroring broader organizational trends toward
platformized, data-driven work models [25, 28]. Furthermore, the cluster on intellectual capital confirms that managerial
competencies are increasingly conceptualized as vehicles for building and leveraging human, social, and structural capital to
secure sustained competitive advantage [35, 45, 71]. This aligns with findings from health and education sectors showing that
HR managers now function as orchestrators of knowledge ecosystems rather than mere supervisors of personnel [63, 75].

Overall, the results suggest that the field is transitioning from a stage of conceptual proliferation to one of integrative
consolidation, where competency models are expected to unify technical, behavioral, ethical, and strategic dimensions under
conditions of digital transformation and sustainability pressures. The increasing density of global collaboration networks and
the rise of interdisciplinary venues provide structural support for this convergence, but the field still faces the challenge of
synthesizing fragmented subdomains into coherent frameworks [3, 9, 28]. Addressing this gap will be essential to ensuring
that competency systems remain valid, transferable, and developmentally actionable across sectors and contexts.

This study is limited by its reliance on bibliometric data, which prioritizes quantifiable patterns over nuanced contextual
interpretations. The inclusion of only published journal articles may have excluded valuable grey literature, practitioner
reports, or competency frameworks developed in organizational settings but not indexed in major databases. Language
restrictions and database selection may have biased the sample toward Anglophone and highly formalized research contexts,
underrepresenting localized or emergent models. Furthermore, citation-based indicators can overemphasize older,
foundational works while underestimating the influence of more recent but less cited research, especially in rapidly evolving
areas like Al-driven HRM.

Future studies should integrate qualitative meta-synthesis with scientometric mapping to bridge structural patterns with
interpretive insights about competency content and contextual contingencies. Longitudinal designs could trace the life cycles
of specific competency clusters, identifying how they emerge, diffuse, and evolve in response to technological, institutional,
and socio-economic shifts. Comparative cross-sectoral research could clarify how competency architectures vary between

public, private, and hybrid organizations and how they adapt to different regulatory and cultural environments. Additionally,
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multi-level studies are needed to examine how individual managerial competencies scale into organizational capabilities and
system-wide outcomes, incorporating both micro-behavioral and macro-strategic lenses.

Practitioners should approach competency development as a strategic, ecosystem-level endeavor rather than as isolated
training initiatives. Competency frameworks should be continuously updated through collaboration between HR leaders,
operational managers, and policy-makers to ensure alignment with emerging technologies and societal expectations.
Organizations should invest in integrated learning architectures that blend formal training, on-the-job projects, mentoring,
and Al-enabled personalized development. Finally, performance management systems should be redesigned to recognize
and reward not only technical proficiency but also adaptability, collaboration, ethical judgment, and innovation—the

multidimensional attributes that define effective managerial competence in contemporary environments.
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