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This study aims to map the intellectual structure, publication patterns,
and emerging research frontiers in project management through a
comprehensive bibliometric analysis. Data were collected from the
Scopus database and analyzed using VOSviewer to examine co-
authorship networks, keyword co-occurrence, and thematic evolution.
The results reveal that project management research is anchored by
core themes such as decision making, information management, and
risk assessment, which form a well-established knowledge base. At the
same time, the field is experiencing significant transformation driven
by the integration of emerging technologies, particularly artificial
intelligence and machine learning, as well as a growing emphasis on
sustainability and climate-related issues. The analysis also identifies a
distinct yet connected research stream in healthcare and clinical
management, highlighting the interdisciplinary application of project
management principles. Furthermore, and density
visualizations indicate a temporal shift toward more technology-

overlay

oriented and sustainability-focused topics, reflecting the evolving
priorities of both academia and practice. This study contributes to the
literature by providing a systematic overview of the development and
current trends in project management research, offering insights into
future research directions and potential areas for cross-disciplinary
integration.
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1. INTRODUCTION

Project management has become an
essential discipline in modern organizations as
projects increasingly serve as the primary
mechanism through which strategic goals,
innovation, and organizational change are
implemented. In many industries—including

construction, information technology,
engineering, and public administration—
projects are used to deliver products, services,
and organizational improvements
defined time, cost, and quality constraints [1],
[2]. As a result, the discipline of project
management has expanded significantly in

within
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both practice and academic research. Over the
past few decades, researchers have explored
numerous aspects of project management,
including
management, stakeholder engagement, project
governance, and performance evaluation. This
growing body of knowledge demonstrates that
project management is no longer merely a

planning techniques, risk

technical management tool but has evolved into
an interdisciplinary field that integrates
concepts from management science,
organizational behavior, engineering, and
information systems [3], [4].

The expansion of project management
research has been accompanied by an
increasing number of scholarly publications
across journals, conference proceedings, and
academic databases [5]. This growth reflects the
rising interest of scholars and practitioners in
understanding how projects can be effectively
planned, executed, and controlled in
increasingly complex environments.
Researchers have also begun to examine
emerging issues such as sustainability, digital
transformation, and stakeholder collaboration
within project contexts. Such developments
indicate that project management research
continues to evolve in response to technological
changes, globalization, and shifting
organizational Consequently,
mapping the development of this literature is

priorities.

important in order to understand how the field
has progressed and which topics are receiving
greater scholarly attention [6].

Despite  the large volume of
publications in project management, the
structure and evolution of knowledge within
the field remain difficult to comprehend
without systematic analysis. Traditional
literature reviews often focus on specific topics
or limited sets of studies, which may not fully
capture the broader patterns of research
development. In contrast, bibliometric analysis
provides a quantitative method for examining
large collections of academic publications in
order to identify patterns, trends, and
relationships within the literature. By analyzing

publication outputs, citation networks, co-
authorship patterns, and keyword occurrences,
bibliometric studies enable researchers to
visualize the intellectual structure of a research
field and to detect emerging themes and
influential works. Such an approach is
particularly valuable in fields like project
management, where the volume of research has
grown rapidly over time.

Recent bibliometric investigations in
project management have revealed several
important insights about the development of
the field. For example, studies analyzing project
management literature across major academic
databases have identified shifts in research
themes over time. Early research in the field
largely focused on traditional project control
areas such as scheduling, cost management,
and risk analysis. However, more recent studies
highlight growing attention to issues such as
sustainability, management,
stakeholder engagement, and collaborative

innovation

project networks. These evolving themes
indicate that project management research is
adapting to contemporary challenges and
expanding beyond its traditional technical
foundations. Furthermore, bibliometric
mapping has shown that project management
research is increasingly global, with
contributions emerging from both developed
and developing countries.

Although previous bibliometric studies
have contributed valuable insights into the
development of project management research,
many of them focus on specific journals, limited
time periods, or particular subfields. As a result,
a comprehensive understanding of publication
patterns and emerging research frontiers in
project management remains incomplete. In
addition, the continuous expansion of academic
databases and digital research tools has
significantly increased the availability of
bibliometric data, creating new opportunities
for more comprehensive analyses. Therefore,
conducting an updated bibliometric study that
examines publication trends, influential
authors, collaborative networks, and thematic
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developments can provide a clearer overview of
how the field of project management has
evolved and where it may be heading in the
future. Such insights can assist scholars in
identifying research gaps while helping
practitioners  understand the academic
foundations that inform modern project
management practices.

Although project management has
developed into a widely studied discipline with
a substantial body of literature, the rapid
growth of publications has made it increasingly
difficult for researchers to identify the main
research trends, influential contributions, and
emerging areas within the field. Existing
studies often focus on specific themes, journals,
or limited datasets, which may not provide a
comprehensive overview of publication
patterns and research frontiers in project
management. As a result, there is a need for a
systematic bibliometric analysis that can map
the intellectual structure of the field, identify
dominant research topics, and reveal emerging
directions that may shape future studies in
project management. The objective of this study
is to conduct a bibliometric analysis of project
management research in order to examine
publication patterns and identify emerging
research frontiers within the field.

2. METHODS

This study employs a bibliometric
analysis approach to examine publication
patterns and research frontiers in the field of
project management. Bibliometric analysis is a
quantitative research method used to analyze
academic literature through statistical and

mathematical techniques in order to identify
patterns in publications, citations, and research
collaborations. This approach is widely used to
map the intellectual structure of a research field
and to understand its development over time.
By applying bibliometric techniques, this study
systematically evaluates the growth of project
management literature, the distribution of
publications across journals and authors, and
the thematic evolution of research topics. The
use of bibliometric analysis allows for a
comprehensive and objective assessment of a
large body of academic publications that would
be difficult to examine through traditional
literature review methods.

The data used in this study were collected
from a major academic database that indexes
peer-reviewed  scientific  publications in
management and related disciplines. Relevant
documents were retrieved using search
keywords related to “project management”
within titles, abstracts, and keywords of
publications. The search was limited to
scholarly articles and reviews published in
English within a defined time period in order to
ensure consistency and relevance of the dataset.
After the initial search process, the retrieved
records were screened to remove duplicates
and unrelated documents. The final dataset
includes bibliographic information such as
author names, publication year, journal titles,
affiliations, keywords, and citation counts.
These bibliographic records serve as the
primary data for the bibliometric analysis.

3. RESULT AND DISCUSSION
3.1 Citation Analysis

Table 1. Top Cited Literature

Citations | Authors Source
and
year
41,515 [7] Research electronic data capture (REDCap) — A metadata- Journal of Biomedical
driven methodology and workflow process for providing Informatics, 42(2), pp.
translational research informatics support 377-381
21,467 [8] The Genome Analysis Toolkit: A MapReduce framework for | Genome Research,
analyzing next-generation DNA sequencing data 20(9), pp. 1297-1303
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17,216 [9] Naive Bayesian classifier for rapid assignment of rRNA Applied and
sequences into the new bacterial taxonomy Environmental
Microbiology, 73(16),
pp. 5261-5267
16,808 [10] TensorFlow: A system for large-scale machine learning Proceedings of the 12th
USENIX Symposium on
Operating Systems
Design and
Implementation (OSDI),
pp. 265-283
13,723 [11] The cBio Cancer Genomics Portal: An open platform for Cancer Discovery, 2(5),
exploring multidimensional cancer genomics data pp- 401404
11,671 [12] Towards a methodology for developing evidence-informed British Journal of
management knowledge by means of systematic review Management, 14(3), pp.
207-222
11,264 [13] Model evaluation guidelines for systematic quantification of | Transactions of the
accuracy in watershed simulations ASABE, 50(3), pp. 885-
900
8,675 [14] The balanced scorecard —Measures that drive performance Harvard Business
Review, 70(1), pp. 71-79
7,197 [15] Large area hydrologic modeling and assessment part I: Journal of the American
Model development Water Resources
Association, 34(1), pp.
73-89
6,273 [16] Global food demand and the sustainable intensification of Proceedings of the
agriculture National Academy of
Sciences, 108(50), pp.
20260-20264

Source: Scopus Database
3.2 Keyword Co-Occurrence
Network Visualization
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Figure 1. Network Visualization
Source: Data Analysis
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Figure 1 reveals a structured
knowledge network in project management
research, characterized by two dominant
clusters: a red cluster on the left and a green
cluster on the right. The red cluster is centered
around the core term project management,
indicating its role as the intellectual nucleus of
the field. This cluster is strongly connected to
themes such as information management,
decision making, risk assessment, and artificial
intelligence, suggesting that contemporary
project management research is increasingly
intertwined with digitalization, data-driven
decision-making, and technological integration.
The density of connections within this cluster
reflects a mature and highly interconnected
research domain.

The red cluster further highlights the
integration of sustainability-related themes,
including sustainable development, climate
change, energy, and economic and social
effects. This indicates a significant shift in
project  management  research  toward
sustainability-oriented practices. The presence
of terms such as construction and investments
suggests that traditional industries remain
central, but are being reoriented to address
global challenges. Additionally, the inclusion of
machine learning and learning systems points
to the emergence of advanced analytical
approaches, reinforcing the transformation of
project ~ management into a more
technologically sophisticated discipline.

In contrast, the green cluster represents
a distinct but related research stream, largely
associated with healthcare and clinical
management contexts. Key terms such as
procedures, controlled study, pilot study,
therapy, and epidemiology indicate that project
management principles are being applied
within  medical and health research
environments. The prominence of total quality

management, quality improvement, and
organization and management suggests that
this cluster focuses on operational efficiency,
process optimization, and evidence-based
management practices in healthcare settings.
This reflects the interdisciplinary expansion of
project management beyond its traditional
industrial roots.

The connections between the red and
green clusters demonstrate a bridging of
knowledge between general project
management and specialized application
domains. For example, links between decision
making, organization and management, and
quality improvement suggest that core
managerial principles are transferable across
sectors. The presence of geographical indicators
such as United States and China further
highlights the global nature of research
collaboration and knowledge production in this
field. These interconnections indicate that
project management serves as a foundational
framework that supports diverse applications,
from engineering and sustainability to
healthcare and clinical studies.

The visualization reveals that project
management research is evolving toward a
multidisciplinary and application-driven field.
The coexistence of technology-oriented themes,
sustainability =~ concerns, and healthcare
applications suggests that future research will
likely focus on integrating these domains.
Emerging frontiers may include the use of
artificial intelligence in project decision-
making, sustainable project governance, and
the adaptation of project management
methodologies in complex and regulated
environments such as healthcare. This dynamic
and interconnected landscape underscores the
growing relevance of project management as
both a theoretical and practical discipline in
addressing contemporary global challenges.
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Figure 2. Overlay Visualization
Source: Data Analysis

Figure 2 illustrates the temporal
evolution of research themes in project
management, where color gradients (from blue
to yellow) indicate the relative recency of topics.
The central position of project management—
colored in green—suggests its continued
relevance across time, acting as a stable core in
the knowledge structure. Surrounding it are
closely related themes such as information
management, decision making, and risk
assessment, which also appear in green tones,
indicating that these topics have maintained
consistent scholarly attention over time rather
than being entirely new or outdated.

More recent research trends are
highlighted in yellow, particularly in areas such
as sustainable development, climate change,
sustainability, and economic and social effects.
This indicates a clear shift in project
management research toward sustainability-
oriented agendas and global environmental
concerns. Additionally, the appearance of

machine learning and learning systems in
relatively warmer tones suggests the growing
integration of advanced technologies and data-
driven approaches into project management
practices. These developments reflect an
emerging frontier where digital transformation
and sustainability intersect, shaping the future
direction of the field.

In contrast, the blue-colored cluster on
the right—featuring terms such as controlled
study, pilot study, therapy, epidemiology, and
total quality management—represents earlier
or more established research streams,
particularly within healthcare and clinical
contexts. These topics appear to have matured
earlier and are now more stabilized in the
literature. The gradient transition from blue
(older) to yellow (newer) across the network
highlights a movement from traditional,
application-specific ~studies toward more
integrative, technology-driven, and
sustainability-focused research.
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Figure 3. Density Visualization
Source: Data Analysis

Figure 3 highlights areas of high
research concentration through brighter yellow
regions and lower density through darker blue
areas. The most prominent hotspot appears
around project management, information
management, and decision making, indicating
that these themes form the core and most
intensively studied areas within the literature.
Closely associated topics such as risk
assessment, artificial  intelligence, and
sustainable development also appear in
relatively bright zones, suggesting strong and
growing scholarly attention. This concentration
reflects the central role of project management
as an integrative discipline that connects
managerial decision-making, technological
advancement, and sustainability concerns.

On the right side, another significant
density cluster is visible around healthcare-
related terms such as procedures, controlled
study, pilot study, and epidemiology. Although
slightly less intense than the core cluster, this
area still represents a well-established and
frequently studied application domain of

project management principles. The separation
between the two clusters indicates that while
project management research is highly
developed in both general management and
healthcare contexts, these domains remain
somewhat distinct.

Discussion

The findings of this bibliometric
analysis reveal that project management
research has developed into a highly structured
yet evolving field, characterized by a strong
central core and expanding interdisciplinary
applications. The dominance of themes such as
project management, information management,
and decision making confirms that the field
continues to be grounded in its traditional
managerial foundations. However, the dense
interconnections among these core concepts
indicate that project management is no longer
treated as a standalone discipline but rather as
an integrative framework that supports
organizational strategy, operational efficiency,
and value creation. This reinforces the view that
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project management has transitioned from a
technical function into a strategic organizational
capability.

A key insight from the network and
overlay visualizations is the growing influence
of technology-driven themes, particularly
artificial intelligence, machine learning, and
learning systems. These topics, which appear as
relatively recent developments, suggest that
digital transformation is significantly reshaping
project management practices. The integration
of intelligent systems into project planning, risk
assessment, and decision-making processes
reflects a shift toward data-driven and
predictive management approaches. This aligns
with contemporary organizational needs for
agility and responsiveness in complex and
uncertain environments. Consequently, future
research is likely to focus on how emerging
technologies can enhance project performance
and support more adaptive management
frameworks.

Another important trend identified in
this study is the increasing emphasis on
sustainability-related themes, including
sustainable development, climate change, and
economic and social effects. The prominence
and relatively recent emergence of these topics
indicate that project management research is
responding to global challenges and aligning
with broader sustainability agendas. This shift
suggests that projects are no longer evaluated
solely based on cost, time, and scope, but also
on their environmental and social impact. As a
result, sustainability has become a critical
dimension in project governance and
evaluation, opening new avenues for research
on sustainable project practices, green project
management, and long-term value creation.

The analysis also highlights the
presence of a distinct research stream related to
healthcare and clinical applications, as
evidenced by clusters containing terms such as

procedures, controlled study, epidemiology,
and quality improvement. This indicates that
project management principles have been
widely adopted in healthcare settings to
improve operational efficiency and service
quality. However, the relative separation of this
cluster from the core project management
themes suggests that there is still limited
integration
management theory and its application in
specialized domains. Bridging this gap
represents a significant opportunity for future

between general project

research, particularly in developing context-
specific project management frameworks that
address the unique challenges of sectors such as
healthcare.

4. CONCLUSION

This study concludes that project
management research has evolved into a
dynamic, multidisciplinary field characterized
by a strong foundational core and expanding
thematic frontiers. The bibliometric findings
highlight that while traditional areas such as
decision making, information management,
and risk assessment remain central, emerging
trends—particularly in artificial intelligence,
sustainability, and sector-specific applications
like healthcare—are reshaping the direction of
the field. The coexistence of mature and
emerging themes indicates a transition toward
more integrative, technology-driven, and
socially responsive approaches to project
management. The study wunderscores the
importance of bridging disciplinary boundaries
and embracing innovation to enhance both the
theoretical ~ development and  practical
implementation of project management in
addressing  increasingly = complex global
challenges.
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