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ABSTRACT

Project management has evolved from a manual and fragmented process to a technology-driven discipline. The objective
of the research is to value key issues on technologies implementation for project management. It is a descriptive
quantitative study, by means of accomplishing a bibliometric analysis performed in the Scopus database in which only
articles found in open access were considered. A total of 93 articles were detected. The country with the highest number
of studies was China with 21. The author with the most publications was Goncharuk, Y.A. with seven. The affiliation
with most studies was Belgorod State University with seven. The articles were published in 34 journals, of which the
most cited was Work, Employment and Society with a total of 107. Some of the most used software in project
management were detected. In addition, five lines of research derived from the cluster analysis were determined and,
consequently, a checklist was designed so as to evaluate technology use in project management.

Keywords: project management; technologies; bibliometric analysis.

RESUMEN

La gestion de proyectos ha evolucionado de ser un proceso manual y fragmentado a una disciplina impulsada por la
tecnologia. El objetivo de la investigacion es valorar factores relevantes sobre la implementacion de tecnologias en la
gestion de proyectos. El estudio es de tipo cuantitativo descriptivo, mediante la realizacion de un andlisis bibliométrico
ejecutado en la base de datos Scopus donde solo se consideraron los articulos que se encontraron en acceso abierto y la
sistematizacion de los aspectos mas relevantes para valorar el uso de tecnologias en la gestion de proyectos. Se detectaron
un total de 93 articulos. El &rea tematica con el mayor nimero de investigaciones fue ingenieria con 35. El pais con el
mayor nimero de estudios resulté ser China con 21. El autor con mas publicaciones fue Goncharuk, Y.A. con siete. La
afiliacion con mas estudios fue Belgorod State University con siete. Los articulos fueron publicados en 34 revistas, de
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las cuales la mas citada fue Work, Employment and Society con un total de 107. Se detectaron algunos de los softwares
mas empleados en la gestion de proyectos. Se determinaron cinco lineas de investigacion derivadas del analisis cluster
y, COMO consecuencia se propuso una lista de chequeo con los aspectos mas importantes para el diagndstico tecnol6gico
en la gestion de proyectos.

Palabras claves: gestion de proyectos; tecnologias; analisis bibliométrico.

L. Introduction

Technology-intensive and project-driven work has grown exponentially across various industries (Zaman et al., 2020).
Technologies have become an indispensable tool for success (Shoushtari et al., 2024; Zaman et al., 2020). From initial
planning to execution and follow-up, the benefits offered by technologies contribute to optimizing processes (Neri de
Souza et al., 2020), improving collaboration, and increasing the chances of achieving objectives (Wang, 2017). The use
of technologies has changed the way projects are planned, executed and monitored (Teslia et al., 2017). In addition, they
improve efficiency, decision making (Yerimbetova & Ayapbergenova, 2022) and risk management (Utkin et al., 2000).
The successful adoption of technologies in project management requires a well-defined strategy (Teslia et al., 2022) that
takes into account aspects such as organizational culture, specific project needs and team skills (Lumseyfai, 2020). Proper
training and ongoing support are vital to ensure that technologies are used effectively and their positive impact is
maximized (Akindote et al., 2024; Zahorodnia et al., 2024).

The use of technology in project management is vital due to the fact that it allows foreseeing variations and is being able
to execute actions promptly to preserve competitive advantage (Cao et al., 2004). Technology adoption in project
management is a critical process that can have a crucial impact (Khaliev et al., 2021).

The effective implementation of a given technology in project management can provide a variety of benefits such as
automating tasks, reducing errors (Panakal & Medley, 2007). It can also mean great challenges such as the need for
adequate training for its management, high level of acquisition and maintenance investment as well as the search for a
balance between technology and human labor (Portal 1znaga et al., 2023). A future evaluation of its implementation may
need the identification of key issues. Then the objective of this research is to rate key issues on technologies
implementation for project management.

II. Materials and Methods

A descriptive mixed study was carried out by means of bibliometric and content analysis with the intention of examining
the scientific production related to the use of technologies in project management, as well as identifying trends and
relevant topics on this field. Texts were searched in Scopus Database in the period between 1981 to 2023.

The search strategy was: (TITLE-ABS-KEY ("project management technologies")). The search was executed on June 4,
2024, and a sum of 95 publications was reached. The preliminary scan was performed by one of the researchers, who
checked the title and abstract, resulting in two eliminated documents which were not directly related to the purpose of
this research. The selected documents were reviewed as a whole and the main issues related to technology’s role into
project management were extracted. Figure 1 shows PRISMA based methodology.
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Figure 1. PRISMA based methodology for documents selection
Source: own design

For bibliometric analysis, the following indicators were studied:
Indicators were considered to analyze scientific production in the selected stage:

e Trend indicator to study the number of researches carried out per year.

o Determination of the primary areas of knowledge in which research was carried out, taking into account quantity
levels.

Impact indicators were evaluated at the stage:

e Authors who contributed the most articles in the period.

¢ Institutions with more studies which contributed to the area of knowledge.

e Number of contributions provided by country.

e Types of documents.

e Main scientific journals: where the total number of citations received, h-index, SClmago SJR Rank (SJR
indicator) and quartile were taken into account.

e For quantitative analysis of the indicators, the .CSV format files were downloaded from the Scopus database
(https://www.scopus.com/), while the components linked to the impact and affiliation of the journals were
acquired from the SClmago Journal Tank, Sci Journal (https://www.scijournal.org/).

Bibliometric maps were prepared for the analysis of word co-occurrence, co-authorship among researchers and for the

identification of research lines. Some of the most commonly used software in project management were also identified.
Based on content review, a checklist for technological diagnosis in project management was designed.

I11. Results and Discussion

Figure 2 shows the behavior of the number of publications per year and research studies carried out by subject area.
There is a linear trend of an increase over the years. The years with the highest number of research studies are 2022,
2010 and 2021 with 11, nine (9) and eight (8) in that order. In 1982, 1983, 1985, 1987, 1987, 1989, 1990, 1990, 1992,
1994, 1996, 1996, 1997, 1998, 2001, 2002, 2003 and 2015 there were no publications. As for thematic studies, they were
carried out in 20 areas, predominantly engineering with 35, computer science with 26 and business, management and
accounting with 19.
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Figure 2. Number of publications per year and researched subject area
Source: own design

Conference papers are the most frequent types of documents, representing a 50,53 % of the total (93), and scientific
articles represent a 40,86 %. The most prominent authors account for 19 publications (Goncharuk, Y. A. with seven
articles, Goncharuk, S. V. with six and Babintsev, V. P. and Teslia, 1., both with three publications), while only 14 authors
have two (2) or more studies out of a total of 159, which represents an 8,80 %; this authorship illustrates a high
concentration of research productivity, which was aligned to countries with the highest number of studies (59,13 % of
the total), such as China (21), The Russian Federation (17) and The United States (17).

The bibliometric map was made to check the levels of co-authorship and keywords co-occurrence (Figure 3). The
maximum number of authors per document was 25, six (6) items linked in two (2) clusters were obtained.
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The affiliation with the most studies was Belgorod State University with seven (7), followed by The University of
Manchester, Beihang University, Taras Shevchenko National University of Kyiv and Cherkasy State Technological
University with three (3). These five (5) centers were the only ones with at least 3 publications, representing 3,84 % of
the total (130).

As for co-occurrence of keywords, based on a frequency n=3, 36 items and links were found which are grouped into five
(5) clusters as follows:

Cluster 1 Computer software, decision making, engineering education, higher education, information management,
information systems, project management, software design, software engineering.

Cluster 2 Construction industry, economic and social effects, economics, industry, innovation, management science,
research and development management, risk management, sustainable development.

Cluster 3 Computer networks, computer simulation, curricula, industrial management, project managers, societies and
institutions, technology, technology managements.

Cluster 4 Construction project management, construction projects, human resource management, investments, life cycle,
management technologies.

Cluster 5 Academic physical education system, dispositions, project management technology, sports and educational
space in universities.

When analysing clusters and literature, five (5) lines of research arise from the analysis:

1. Optimization of the decision-making process (Li et al., 2008) in software engineering through the use of
information systems and project management tools in higher education (Goncharuk et al., 2022). Sarmiento
Garcia et al. (2024) refers to the application of the Project Management Institute methodology to enhance the
experiences of teachers, students, and the academic community in the stages of planning, executing, monitoring,
and completion of the school cycle in a manner that is both efficient and effective, through the amalgamation of
procedural guidelines, knowledge areas, and stakeholders involved in project management methodologies.
Furthermore, it encourages ongoing formative evaluation through indicators related to proposed activities and
their actual durations, which results in the establishment of quality criteria for monitoring and controlling tools.

2. Implementation of innovation and risk management (Potapkina et al., 2022) in sustainable management in the
construction industry (Zhou, 2010). Ensuring the sustainability of construction project is associated with the uses
of risk-based methods within project management, hence Tsopa et al. (2021) argue that is conditioned by
managerial solutions regarding reserves provisions in order to mitigate risk factors; definition of quality terms
and timing of projects, and financial decisions. The combination of smart technologies, has become the disruptive
approach to improve sustainability in project management, particularly in green construction projects (Lawal et
al., 2024); nevertheless, for complex construction projects safety risks increase thus affecting performance, even
the use of certain technologies could be counterproductive (Ghaleb et al., 2022).

3. Integration of computational simulation in project management (Teslia et al., 2017; Zaman et al., 2020; Dabirian
et al., 2021;). Filippetto et al. (2021) introduce a similarity-based analysis of context histories for project risk
prediction and refers that, despite PMI allegiance in low use of risk management in IT companies, projects that
use risk management can identify 70 % of risks and avoid 90 % of them; hence, when finding information in
similar projects is challenging due to comparison models and a lack of structured information ontology approach
would be used to recommend risks based on project characteristics and context similarities, through evaluating
best practices for all stages, calculating project similarity for risk identification, and using activity theory for risk
categorization and identification.

4. Optimization of human resource management in construction projects (Karmazina et al., 2014; Shi et al., 2005).
Lean based technologies are proven to be very effective; considering that construction projects have been
relatively static in its processes, new methods and tools adoption have become necessary to increase productivity
and efficiency levels (Estrada Herrera & Pueblita Mares, 2023). Technology has been used for predicting labour
congestion as a driver of productivity and efficiency (Dabirian et al., 2021).



5. Optimization of universities sports-educational space (Polukhin et al., 2020) through the integration of project
management technologies. Babintsev et al. (2022) case study on an academic physical education system resulted
in clear drawbacks identification in the existing institutional mechanisms limiting the management process,
mainly founded by student community, unsatisfaction with the limited choice of sports, competitions and remote
locations of the university sports facilities, etc. This means that the academic physical education system
community shows an implicit demand for reforms in the system management methods. Therefor authors refer
that these reforms could be facilitated by modern project management technology, which is based on clear
benefits in combination of provisions for the academic learning with practical professional progress,
prioritization and individualization of the physical education service and potential cooperation in the project
teams with leaders from a wide range of institutions.

The articles were published in 34 journals, where Teoriya i Praktika Fizicheskoy Kultury stands out with seven (7) studies
Table 1 shows the list of the most cited and influencial journals in this context.

Table 1. Most cited journals

Journals Cites | h-index | SJR | Quartiles
Work, Employment and Society 107 40 2,135 Q1
R&D Management 69 119 1,756 Q1
International Journal of Managing Projects in Business 40 48 0,757 Q2
Journal of Management Information and Decision Sciences 18 15 0,277 Q3
Journal of Open Innovation: Technology, Market, and Complexity | 18 50 0,905 Q1
Journal of Healthcare Engineering 11 57 0,509 Q3
Computer Integrated Manufacturing Systems 10 0 0,365 Q2
EMJ - Engineering Management Journal 9 44 0,492 Q2
Eastern-European Journal of Enterprise Technologies 8 36 0,288 Q3
Journal of Technology Management and Innovation 7 35 0,202 Q4

Source: own design

This list of 10 journals is led by Work, Employment and Society with the highest SJR (2,135). The journal with the
highest h-index is R&D Management with 119. The article with the highest number of citations is: “Controlling the
uncontrollable: 'Agile' teams and illusions of autonomy in creative work” with 107. This is precisely linked to agility
caused by software development and application in organizations, particularly project management (Dong et al., 2024).
Some of the most commonly used software for project management (Table 2) are Zoho Project (Ilvan & Munggana,
2013), Jira (Arnautovi¢, 2022), Teamwork (Strode et al., 2022), Business map (Yudiono, 2020), Asana (Ferreira Marques
& Bernardino, 2019) and Project Manager (Procacciono & Verner, 2006).



Table 2. Software used in Project management.

Software Brief description Main tolos
Zoho Project Enables Project, team and task management. Task lines and timesheets, calendar modules, Budget
management, resource utilization and customized
reports.
Jira It allows you to map tasks, prioritize, delegate, Scrum dashboards, roadmaps, agile reporting, process
generate graphs and reports and optimize work automation and fault management.
processes in a simple way.
Teamwork Provides an intuitive user interface. Allows keeping Workload and capacity management, Kanban board,
tasks up to date, time estimation and detects task calendar, budget management and profitability
bottlenecks in the process. reports.
Business Provides visibility into projects, connects planning and Project timeline, Kanban boards, workflow
map execution to help teams deliver faster. automation, Project forecasting, automated reporting,
powerful analytics module.
Asana It allows you to set priorities and deadlines, share Automatic email updates, creation of calendars, Project
details and assign tasks. It is highly customizable. sections, search views, list and task tracking views.
Project Offers several alternatives for task and project Real-time dashboard, Gantt chart, task and workload
Manager management. It combines project planning tasks and management, scheduling, project reports, timesheets.
scheduling tools.

Source: own design

The use of software in Project Management reinforces optimization in decision making, work management, agility and
preventing and reducing risk, which are issues related in previous bibliometric analysis. Artificial Intelligence is
interconnected with software tools (Crawford et al., 2023; Camastra & Gonzalez Vallejo, 2025) and used to accelerate
these outcomes. Therefor Al helps into key projects development and management tasks and decisions such as
determining the amount of work to be done or planned, identifying immediate actions, improving response time,
increasing capacity, productivity and value for the organization (Dong et al., 2024).
Building Information Modeling (B1M) has emerged as a highly recognized and widely adopted tool over the past decade.
In the construction industry, BIM functions as a management approach can be applied consistently to achieve information
management across the entire building life cycle. By integrating building data and information and facilitating its sharing
throughout the life cycle, project stakeholders can effectively and efficiently comprehend and process various aspects of
building information (Wang & Chen, 2023).
Derived from previous analysis, a checklist was prepared for the technological diagnosis in project management,
comprising of 10 items related to technological tools and software.
e Does the organization have a Project management system and/or specific technological tools for project
planning and monitoring?
e I[s the Project management software properly use, that allows task assignment, time and resource tracking, and
reporting?
e Have online collaboration tools been implemented to facilitate communication and coordination among project
team members?
e Does the organization have a document management system that makes it possible to store and share relevant
project information in a secure and accessible way?
e Are time and productivity management tools used to optimize the planning and execution of project activities?
e Have risk management tools been implemented to facilitate the identification, assessment and mitigation of
potential project risks?
e Does the organization have data visualization tools to monitor project progress and performance in real time?
e Have financial management tools been integrated to control project costs and budgets?



e Does the organization use quality management tools to ensure that projects comply with established standards
and requirements?
e [s an assessment of the organization’s Project management technology needs conducted on a regular basis and
its improvements implemented based on the obtained results?
A bibliometric analysis was carried out to evaluate relevant topics related to technologies in project management from
1981 to 2023, where research in various thematic areas, mostly in the area of engineering, can be perceived. The
institution that contributed the most studies was Belgorod State University with seven (7). The country with the most
contributions was China, which is in agreement with another research (Colombo & de Angelis, 2021) that recognizes
this country as one of the world's largest producers.
Bibliometric studies have been used in different contexts (Dominguez-Diaz et al., 2024; Sanchez Suarez, Pérez Gamboa,
et al., 2023; Sanchez Suéarez, Trujillo Garcia, et al., 2023; Sarmentero Bon et al., 2022; Shi & Antwi-Afari, 2023) to
organize different indicators of science and identify lines of research (Ledesma & Malave Gonzélez, 2022). Checklists
have been used in different sectors such as medicine (Galindo Vazquez et al., 2013; Oscanoa, 2013), to evaluate strategic
planning (Medina Enriquez & Crespo Rodriguez, 2019), to reduce risks in competency-based management (Napoles
Villa & Marrero Fornaris, 2023) and to manage inventories (Medina Enriquez et al., 2022). There is a great diversity of
research that describes the application of technologies in industries with great benefits (Gtodzinski & Szymborski, 2019).

Iv. Conclusions

The study exhibits a growing connotation of technology in project management, considering research published each
year, regions involved and a variety of disciplines and areas covered. Authors have reported common benefits on
optimizing decision-making and human resources management processes, as well as integrating simulation tools,
innovation and risk management, these two latter associated to sustainability.

One of the restrictions of the research is that it was only executed in Scopus database (its generalizability would be
highlighted by using other impact databases such as Web of Science, Sciencedirect, Pubmed, or Scielo, together with
valuable comparative analyses among them. In addition, other indicators were not taken into account in this research,
such as the country of origin of the journals, Prince index, analysis of collaboration between institutions or countries,
number of journals discontinued in the database due to lower quality standards.

Among the positive aspects of the research, the analysis of the scientific production on technologies in project
management through the use of different bibliometric indicators stands out, as well as the determination of research lines
that serve as a basis for future directions and items to be evaluated through a checklist.
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