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Gestion del conocimiento en asuntos militares y de defensa: estado del arte y

tendencias a partir de un estudio bibliométrico

Abstract: This bibliometric study investigates Knowledge
Management in the Military and Defense Area. Using the
Scopus database and the Prisma methodology (Jahan et al., 2016;
Moher et al; 2009), 961 articles were analyzed, of which 449
were selected for analysis using the Mendeley software and the
R Bibliometrix platform (Aria; Cuccurullo, 2017). The results
indicate the growing importance of knowledge management in
this context, with emphasis on topics such as national security,
digital transformation, simulation and risk management. Scientific
production is diverse, involving different authors and institutions,
and is disseminated mainly in academic events and journals in
the areas of Business, Information Technology and Computing.
The findings point to the relevance of knowledge management for
improving military capabilities and strategic decision-making in an
increasingly complex scenario.

Keywords: Knowledge Management. Knowledge transfer.
Military affairs. Defense. Navy.

Resumen: Este estudio bibliométrico investiga la Gestién del
Conocimiento en el Area Militar y de Defensa. Utilizando la
base de datos Scopus y la metodologia Prisma (Jahan et al., 2016;
Moher et al; 2009), se analizaron 961 articulos, de los cuales
449 fueron seleccionados para su andlisis mediante el software
Mendeley y la plataforma R Bibliometrix (Aria; Cuccurullo, 2017).
Los resultados indican la creciente importancia de la gestién del
conocimiento en este contexto, con énfasis en temas como la
seguridad nacional, la transformacién digital, la simulacién y la
gestién de riesgos. La produccidn cientifica es diversa, involucrando
diferentes autores e instituciones, y se difunde principalmente en
eventos académicos y revistas en las dreas de Negocios, Tecnologia
de la Informacién y Computacién. Las conclusiones apuntan a
la relevancia de la gestién del conocimiento para la mejora de las
capacidades militares y la toma de decisiones estratégicas en un
escenario cada vez mds complejo.
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1 INTRODUCTION

Knowledge, alongside “land, capital and labor,” the main factors of production of the
classical economy, has become a valuable asset in organizations not only as a value in itself, but also
as a source of sustainable competitive advantage for organizations competing globally. Knowledge
management (KM), although old as an activity, only became a discipline of academic study with
the seminal work of Nonaka (1991), who reiterated the importance of managing both tacit
and explicit knowledge in organizations. KM deals with acquiring, organizing, and transferring
external and internal knowledge among employees to achieve organizations’ results, preventing
such knowledge from being lost over time.

In all spheres of the public sector, knowledge has become essential for effective
management in pursuit of a nation’s interests. In the context of the Armed Forces (AF)
and Defense as a whole, in which there are many players, the challenge of managing infor-
mation to accomplish missions becomes especially complex, both in the strategic dimension
(national defense) and in the operational (defense planning) and tactical (military opera-
tions) spheres. Given its relevance, studying KM in the spheres of defense and military affairs
is justifiable for both academia and public and private institutions that orbit the subject.
Therefore, a more in-depth study of KM in military and defense matters is opportune for
directing policies and strategies at the national level. Having this theme in mind, this research
aims at conducting a bibliometric study to locate and identify articles that show the current
state of the art of KM in military and defense affairs, describing the studied topics and discuss
research trends worldwide.

This introduction presented the justification for the research and its objective.
The second and third parts provide a brief review of concepts to define the terms: “knowledge
management,” “military affairs,” and “defense.” In the fourth part, the research methodology
and the criteria used in this research are presented. In the fifth part, the data and graphical biblio-
metric analysis are shown with comments from the authors. Finally, there are final considera-
tions and suggestions for future studies. The bibliography collected for this research follows.

2 MANAGEMENT AND TRANSFER OF KNOWLEDGE

Knowledge is the organization of available data (information) used to achieve the
objectives of individuals or companies. It can be stored in the minds of people (tacit knowledge)
or formally documented in any type of media or transfer process (explicit knowledge).
The challenge of managing knowledge is not only in prospecting, capturing, and collecting
knowledge, but also in organizing and allocating it to repositories and correctly disseminating
it to organizations’ employees. Although we live in an information society, useful knowledge is
not always accessible to organizational agents. In addition, the loss of intellectual capital by key
people, due to professionals leaving in search of better opportunities or retiring due to length of
service is a reality that must be managed to avoid the loss of knowledge. This is how KM works
(Husain; Ermine, 2021). For the sake of simplicity, it is defined as
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Knowledge management as a systematic and integrative process of coordinating
organisation-wide activities of acquiring, creating, storing, sharing, diffusing,
developing, and deploying knowledge by individuals and groups in pursuit of major
organisational goals. It is the process through which organisations create and use their

institutional and collective knowledge.(Kesavan, 2021, p. 13).

Nakamori (2020) currently advocates the emergence of a “science of knowledge,”
based on research in the area of KM, but tends towards research into creativity for innovation,
i.e. knowledge must have the purpose of creating “new products” useful to organizations in for
achieving their objectives. To understand how knowledge flows, the widely known Nonaka’s
SECI Model (1991) can be applied, (Figure 1), which advocates the diffusion of knowledge as a
“spiral,” using the processes of “dialog,” “linking explicit knowledge,” “learning by doing,” and
“building knowledge in the field” (Figure 2).

In short, KM is a set of processes and resources used to transform “private” knowledge,
acquired and developed and stored in the minds of employees in organizations, into public
knowledge, accessible to other productive agents in order to create and maintain competitive
advantages and achieve defined objectives. There are various methods, tools, models, and concepts
involved in this task. This article seeks to understand what the main contributions are in defense,
military and related research. To this end, the next section defines the terms used to search for,
research, and select articles in this area.

Figure 1 - SECI model - knowledge content created by the four modes

Tacit knowledge to explicit knowledge

Sympathized knowledge Conceptual knowledge
(Socialization) (Externalization)
Tacit knowledge to
explicit knowledge
Operational knowledge Systemic knowledge
(Internalization) (Combination)

Source: Adapted from Nonaka (1991).

Figure 2 - Spiral of Knowledge and approaches for disseminating knowledge
Dialog

Socialization Externalization
Creation of ( \ Linking of

knowledge areas Qy explicit knowledge
Internalization Combination

Learning by doing

Source: Adapted from Nonaka (1991).
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Another notable item in KM is the concept of knowledge transfer. Argote et al. (2000)
and Costa Figueiredo et al. (2017) offer multiple interpretations to this term:

Knowledge transfer in organizations is the process through which one unit
(e.g., group, department, or division) is affected by the experience of another.
This definition is similar to definitions of transfer at the individual level of analysis
in cognitive psychology [...] Knowledge transfer in organizations manifests itself
through changes in the knowledge or performance of the recipient units (Argote
et al., 2000, p. 151).

Davenport and Prusak (1998) define knowledge transfer as the transmission,
absorption and use of knowledge. Xiuping Chen and Jiaqiong Wang (2011) concep-
tualize it as an event in which one organization learns from the experience of another.
According to these concepts, it can be observed that knowledge must be transferred
between the two entities in such a way that they feel confident to use it and innovate

whenever necessary (Figueiredo et 4/., 2017, p. 12, our translation).

For knowledge transfer to effectively occur, an essential point to note is the change in
the recipient’s knowledge and/or performance. Knowledge can be added not only to people,
but also to tasks, tools, and organizations, allowing various networks of people, functions and
tools to achieve superior performance (Argote et al., 2000). Thus, any studies, tools, and processes
that enable knowledge transfer are within the scope of this bibliometric research. Since these two
definitions open up a broad spectrum of options, it is up to these authors to determine a cut-oft
point for the research, based on the interests described in the research objective. Section four
defines the research methodology, selection criteria (inclusion and exclusion of texts), analysis
process, tools, and results.

3 CONCEPT OF DEFENSE AND MILITARY AFFAIRS

National defense is not just equipping the Armed Forces with the necessary apparatus
to act in conflicts, but “attitudes, measures and actions of the state [...] for the defense of the
territory, sovereignty and national interests” (Brasil, 2015, our translation). The nation’s interests
involve the constant operation of military organizations in actions requiring administrative
and operational activity. For example, coastal monitoring missions by the Navy or border
patrols by the Army. To achieve this, the Armed Forces have complex processes involving
the acquisition of consumer goods through bids and contracts, logistical planning, adminis-
trative processes in barracks, and other administrative facilities, among other tasks that span
legal, bureaucratic-administrative, and technical-logistical domains. Although administrative
processes are repetitive workflows, military missions move a huge range of very specific resources
and assets over a limited period, a common characteristic of project management, which are
not always executed as planned. Shortages of parts and fuel, improper allocation of military
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personnel, budget authorization in public spheres, among other complexities. They are not
uncommon and involve a variety of factors, resources and procedures at different hierarchical
levels. The set of these various actions can be referred to as “military affairs.” According to the

Rand Corporation (7. d.):

Military affairs comprise a range of topics from military personnel and veterans to equip-
ment and facilities—as well as the methods, doctrines, organizational concepts, and tech-

nologies that support the military’s strategic or tactical goals (Rand Corporation, [n.d.]).

Since this definition is quite broad, it is necessary to specify cuts for this research,
focusing on the need to develop knowledge that leverages the mission of the Armed Forces
and Defense as a whole. The term “defense” is even broader, as it not only seeks to dissuade or
neutralize an enemy action but include illegal and unethical activities that can cause damage to the
nation, whether in its sovereignty or in the economic, political or internal public security spheres.
To guide this research, the definition contained in the Glossary of the Armed Forces published by
the Ministry of Defense (2015) is used:

DEFENCE - 1) Act or set of acts carried out to obtain, safeguard or restore the con-
dition recognized as security. 2) Neutralization or deterrence of hostile actions aimed
at affecting the security of a military organization or sensitive point, through the
rational use of appropriate means, distributed according to planning, duly controlled
and commanded. 3. Reaction against any actual or imminent attack or aggression

(Brasil, 2015, p. 84, our translation).

Although such definitions are wide-ranging, in this research we have taken as important
points the notion that military affairs encompass “a variety of topics, from military
personnel and veterans to equipment and facilities, as well as methods, doctrines, orga-
nizational concepts and technologies” (Rand Corporation, [n.d.]). Defence encompasses
“neutralization or deterrence of hostile actions [...] by the rational employment of appropriate
means, distributed according to planning, duly controlled and commanded” (Brasil, 2015,
our translation). The intersection of these definitions allows the research to cover a variety
of areas such as public policy, strategic studies, administration and engineering, as well as
humanities, and dialogue with a wide range of studies, theoretical essays and case studies in
quantitative and qualitative research.

4 METHODOLOGY, PROCEDURES, AND TOOLS FOR DATA COLLECTION
AND ANALYSIS

4.1 Selection Strategy

This research followed the search criteria of the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) method (Moher etal., 2009), illustrating the results of the
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literature review and the article selection process. PRISMA is a methodology created to provide
robustness and validity to literature reviews and meta-analyses. Initially developed with a focus
on medical sciences, it gained popularity in other areas of knowledge, as it audits the quality of
reviews with an extensive list of quality checkpoints. For this reason, it is currently adopted by
many journals as the standard methodology for systematic reviews (Moher et al., 2009). The scope
of analysis in this research was defined between 1991 and December 2021, in the Scopus database.
The terms used and the Boolean rules were (“knowledge management” OR “knowledge transfer”
OR “knowledge sharing”) in conjunction (Boolean AND) with (“military” OR “defence” OR
“defense” OR “navy” OR “naval”). The search returned 961 items, which were evaluated one
by one, starting with the titles, to exclude irrelevant topics and articles. From this initial screening,
603 articles remained.

4.2 Selection criteria (inclusion and exclusion)

After removing irrelevant journals and articles, the author reviewed the remaining
ones individually, starting with a more detailed analysis of abstracts, keywords, and key
terms from each author, journal, and/or database. The dataset was then refined with inclu-
sion and exclusion criteria. One inclusion criterion was inserting articles on knowledge
transfer in which the term “shipbuilding” appeared as the focus of the study. Although
shipbuilding is not exclusively military or defense-related, the close relationship between
shipbuilding companies and Navy military projects makes them strategic to the scope of
defense in this research.

The first exclusion criterion involved articles in the fields of health and medicine,
even in military environments, to focus on the defense aspect itself, while ensuring not to
exclude studies involving biological warfare. The second exclusion criterion involved articles
on hardware or software technology of a general application, in which the keywords military,
defence, defense, naval, and navy appeared more as a lure for the “breadth of utility” of the
technology, process, tool, or research; without being the actual focus of the work. The third
criterion was identical to the second but applied to generic information technology and infor-
mation science articles, such as a technical article on Radio Frequency Identification (RFID)
technology, with applications in multiple sectors. The last exclusion criterion referred to articles
whose primary topic was crises and disasters, even when military actions and organizations were
involved, as the focus of knowledge transfer in these cases is the resolution of the effects of a
crisis the population, which constitutes a temporary endeavor.

4.3 Data extraction and treatment

Selection criteria studies were reviewed by the authors, who extracted and analyzed
the following indicators: (1) main information on the data (number of articles, source,
keywords assigned by the system and by the authors, average citations per article, number of
authors, author appearances, authors per article, single authorship, authors of multi-author
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articles, article per author, co-authors per article, collaboration index); (2) most cited and
relevant sources; (3) most cited topics and keywords, and topic evolution; (4) most cited
authors and countries; and (5) density and relevance analysis of topics. The reference file and
its metadata were saved in BibTex format and exported to a selected folder in Mendeley Desktop
software, version 1.19.8. The R Bibliometrix package was used to generate bibliometric indicators
and analysis figures.

S DATA OUTPUT AND ANALYSIS OF RESULTS
5.1 Main information on data

The result of the selection was a set of 449 different documents, with a 90% predo-
minance of conference papers (232) and journal articles (174), pointing to a growing stage of
research discussion in the area. This hypothesis is reinforced by the relationship between the
number of authors (1042) and their occurrence (1204), which showed a low concentration of
authors on the topic (1.15 occurrences per author). Only 28% of the documents are single-authored
and the index of authors per document and co-authorship per document are 2.32 and 2.68
respectively (less than three authors), showing little collaboration (index 2.88). The proximity of
these indicators suggests numerous publications within the same institutes, probably between
supervisors and students in postgraduate programs or colleagues in the same department or
research area. The low rate of articles per author (0.43) suggests sporadic ad hoc research from
these programs and projects. Table 1 shows some descriptive statistics, other information, and a

summary of our own considerations.
5.2 Most cited and most relevant sources

Table 2 summarizes the most relevant and most cited sources. The 20 most cited
sources are all journals, while among the 20 most relevant sources there are only four
journals, which suggests a possible concentration of research on exploratory studies, case
studies and conceptual discussion articles, which are more widely accepted at academic
events. Regarding the most cited sources, the majority are management journals with a
wide range of topics and subjects, such as Organization Science, Harvard Business Review,
and Strategic Management Journal, in 2nd, 3%, and 4th place respectively, with 253 articles.
In 1st place was the Journal of Knowledge Management with 189 articles. Six journals
are from the area of KM, Information Systems and Information Management: Journal of
Knowledge Management, MIS Quarterly, Journal of Management Information Systems,
Expert Systems with Applications, Communications of the ACM, and International Journal
of Information Management. The concentration of relevance in academic events with the
majority published in management journals covering a wide range of subjects gives further
clues as to the stage of evolution of the topic itself.
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Table 1 - Basic information and statistics on the data, with observations from the authors

Description of data Results Observations

Basic information on the data

Time period 1998:2021 Knowledge management has been consolidating since
1991, but the first article within the research objective

Sources (journals, books, conferences, etc.) 327 only appeared seven years later, with a mean of 18.7
articles per year between these dates.
Documents 449
Mean years since publication date 11.3 ) ) o
Documents are cited sparsely, with a mean of citations
Mean citations per document 6.78

per year of less than 1 and a mean of 6.78 citations per
Mean citations per document per year 0.53 year over the period. The mean of productivity is 18.7
articles per year, with a mean of 26 references per article.

References (total) 11,986
Types of documents
Conference paper 232
More than 90% of the production is concentrated in
Journal article 174

conference articles (51.6%) and journal articles (38.7%),
Book chapter 18 indicating a phase of debate on the related research
topics. The low production in book chapters and books

Review 16 indicates that there is still little consensus, which sug-
Book 5 gests that the number of literature reviews (16) is almost
Note 5 equal to the chapters and is much greater than books on
the subject.
Editorial 1
Short survey 1
Content of documents The number of keywords extracted from the titles of the
Keywords Plus (ID) 2,683 articles, by Scopus’ Keyword Plus, is 2.38 times greater.
This difference may disperse research in the classifica-
Keywords from authors 1,125 tion of articles.
Authors
Authors’ appearance 1,204
Although the number of authors appearing in total
Number of authors 1,042

is greater than the number of authors in the selec-
Authors of co-authored documents 906 tion, the ratio between appearance and author is 1.15, i.e.,
the production is not concentrated in several authors.

Authors of single-authored documents 116

Collaboration from authors

Documents with single authorship 127 Only 28% of documents have single authorship and
the collaboration rates (2.88) very close to the rates
of co-authorship per document. Authorship per
Coauthors per document 268 document suggest that there are still dispersed research
efforts, probably within organizations among their

Collaboration index 2.88

Authors per document 2.32 members in specific actions, such as research in postgra-
duate programs, which can be inferred by the low rate of
Documents per author 0.43 documents per author (0.43).

Source: The authors (2023).
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Table 2 - Most cited (left) and most relevant (right) sources, in decreasing order of articles

Fontes mais citadas Artigos) Fontes mais relevantes Artigos|

JOURNAL OF KNOWLEDGE MANAGEMENT | 189 |PROCEEDINGS OF THE EUROPEAN CONFERENCE ON KNOWLEDGE MANAGEMENT ECKM 19
ORGANIZATION SCIENCE 109 [JOURNAL OF KNOWLEDGE MANAGEMENT 11
HARVARD BUSINESS REVIEW 75 |LECTURE NOTES IN COMPUTER SCIENCE 10
STRATEGIC MANAGEMENT JOURNAL 69 |PROCEEDINGS OF SPIE - THE INTERNATIONAL SOCIETY FOR OPTICAL ENGINEERING 10
MIS QUARTERLY 61 JOURNAL OF INFORMATION AND KNOWLEDGE MANAGEMENT 7
ACADEMY OF MANAGEMENT REVIEW 52 |PROCEEDINGS OF THE ANNUAL HAWAI INTERNATIONAL CONFERENCE ON SYSTEM SCIENCES 6
MANAGEMENT SCIENCE 18 [VINE ]
ADMINISTRATIVE SCIENCE QUARTERLY |46 [AUTOTESTCON (PROCEEDINGS) 3
ACADEMY OF MANAGEMENT JOURNAL 41 _|IEEE AEROSPACE CONFERENCE PROCEEDINGS 5
CALIFORNIA MANAGEMENT REVIEW 37 |CEUR WORKSHOP PROCEEDINGS 4
RESEARCH POLICY 37 |ENCYCLOPEDIA OF KNOWLEDGE MANAGEMENT 4
JOURNAL OF MANAG EMENT INFORMATION SYSTEMS 34 PROCEEDINGS - IEEE MILITARY COMMUNICATIONS CONFERENCE MILCOM 1
SLOAN MANAGEMENT REVIEW 34 22IND ANNUAL INCOSE 2012 AND THE 8TH BIENNIAL EUSEC 2012 3
EXPERT SYSTEMS WITH APPLICATIONS |33 |EXPERT SYSIEMS WITH APPLICATIONS 3
INTERNATIONAL JOURNAL OF PROJECT MANAGEMENT 32 |PROCEEDINGS OF THE INTERNATIONAL ASTRONAUTICAL CONGRESS IAC 3
JOURNAL OF MANAGEMENT STUDIES 30 {2013 MILITARY COMMUNICATIONS AND INFORMATION SYSTEMS CONFERENCE MCC 2013 2
JOURNAL OF APPLIED PSYCHOLOGY 26 |29TH ANNUAL NATIONAL CONFERENCE OF THE AMERICAN SOCIETY FOR ENGINEERING MANAGEMENT 204 2
LASSILA 26 |62ND INTERNATIONAL ASTRONAUTICAL CONGRESS 2011 IAC 2011 2
COMMUNICATIONS OF THE ACM 25 |ACADEMY OF MANAGEMENT 2005 ANNUAL MEETING: ANEW VISION OF MANAGEMENT IN THE 21ST CENTU] 2
INTERNATIONAL JOURNAL OF INFORMATION MANAGEM 25 [ADVANCED SCIENCES AND TECHNOLOGIES FOR SECURITY APPLICATIONS 2
Legendas: A fonte que se repete em ambas as listas ¢ 0 Journal of Knowledge Management(marcado em amarelo) - No dmbito de fontes mais

Fonte vermel ha = periddicos citadas, todas sfo periddicos genéricos o que pode denotar que a pesquisa em Gestao de Conhecimento para Assuntos Militares ¢ Delesa ainda nao

Fonte azul = congressos, confer éncias, encoulros elc. esteja tio solidificada a pouto de chamar a atengdo dos pesquisadores para periédicos da drea OU ainda néo tenha periddicos relevantes, Das 20

Fonte preta=1ivro ou capitulo de livro foutes mais relevantes, somente quatro sio periddicos, sugerindo que a pesquisa na drea ainda estd na fase de estudos exploratérios

Source: The authors (2023).

Another measure to look at is the total number of citations per source, with 448 authors
concentrated in the Journal of Knowledge Management and Expert Systems with Applications.
Two other sources are Omega, a journal in Management area with high impact factor, accounting
for 174 authors; and the 6th International Conference in Informational Warfare and Security
of 2011, with 153 authors. This indicator shows sources with the greatest scientific impact and
academic strength. The other journals on the list are not specific to military or defense matters,
but are divided into business, information and the like (Figure 3).

5.3 Most cited topics and keywords and their evolution

Table 3 summarizes the SO most used keywords. Among the 407 words that appear,
the search terms “knowledge management,” “knowledge sharing,” “knowledge transfer”,
and “military” are also counted. Excluding these terms for analytic purposes, 245 words are
among the most repeated, with “ontology” (6.1%), “knowledge” (5.7%), “organizational learning”
(4.5%), and “collaboration” (4.1%) being the most frequent. The presence of the other key terms
(42 in all) varied between 3.3% and 1.2%, suggesting a dispersion of topics in military KM, also the
result of the low concentration of research as shown in the indicators of author per document and
document per author.

Although the most cited words are relevant, Figure 4 shows the productivity of
these terms over the years, concentrating on groups of up to five terms per year. Taking the
year 2012 as the midpoint of the defined period, the last ten terms that include “knowledge
management,” “ontology,” “learning,” “simulation,” and “knowledge innovation” appear by
2017. Among the emerging subjects from 2019 to 2021, there are “digital transformation,”

» «

“national security,” “risk management,” and “serious games.” The intersection among these
concepts could point to an interesting future in research and projects aimed toward military
learning with an emphasis on dealing with national security risks through first-person digital

games and simulations.
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Figure 3 - Local impact of the source by Total Citation Index, in descending order.

JOURNAL OF KNOWLEDGE MANAGEMENT
EXPERT SYSTEMS WITH APPLICATIONS
OMEGA
6TH INTERNACIONAL CENFERENCE OF INFORMATION WARFARE AND SECURITY, ICIW 2011
ORGANIZATION
MANAGEMENT LEARNING
VINE
INDUSTRIAL MANAGEMENT AND DATA SYSTEMS
DISASTER PREVENTION AND MANAGEMENT: AN INTERNATIONAL JOURNAL
DECISION SUPPORT SYSTEMS
®PROCEEDINGS OF SPIE - THE INTERNATIONAL SOCIETY FOR OPTICAL ENGINEERING
s INTERNATIONAL JOURNAL OF ENVIROMENMENTAL RESEARCH AND PUBLIC HEALTH
INTERNATIONAL JOURNAL OF INFORMATION MANAGEMENT
IEEE TRANSACTIONS AND ON COMPONENTS AND PACKAGING TECHNOLOGIES
LEARNING ORGANIZATION
FUTURE GENERATION COMPUTER SYSTEMS
CROSS CULTURAL MANAGEMENT
E ACM SIGKDD INTERNATIONAL CONFERENCE OF KNOWLEDGE DISCOVERY AND DATA MINIG ' 39 ]
JOURNAL OF COMPUTER INFORMATION SYSTEMS ——(-
BUSINESS HORIZONS ——(
0 50 100 150 200

= =

Source: The authors (2023).

Table 3 - Most frequent key terms with individual and cumulative percentage

Percentage Cumulative Percentace Cumulative
Keywords Frequency "' uencg percentage | Keywords  Frequency frequen f percentage
q y frequency q 4 frequency
n‘f;f:;ﬁgzt 113 NC NA e 4 1.6% 63.4%
k‘;ﬁ:‘;';ldgge 23 NC NA big data 4 1.6% 65.0%
ontology 15 6.1% 6.1% crisis 4 1.6% 66.6%
management
knowledge 14 5.7% 11.80 | onrerprise 1.6% 68.2%
architecture
military 14 NC NA epistemology 4 1.6% 69.8%
k‘t‘r‘;zlsef‘eirge 12 NC NA information 4 1.6% 71.4%
°rglamz"‘.“°“"‘l 11 4.5% 163y, | information 4 1.6% 73.0%
earning exchange
collaboration 10 4.1% 20.4% oGl 4 1.6% 74.6%
systems
case study 8 3.3% 2379 | information 1.6% 76.2%
technology

(to be continued)
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Table 3 - Continuation

Percentage Cumulative Percentage Cumulative
Keywords Frequency o~ cg percentage | Keywords  Frequency frequen Cg percentage
eNY  frequency UenY  frequency
knowledge
management 8 3.3% 27.0% innovation 4 1.6% 77.8%
system
decision making 7 2.9% 2999 | Kmowledge 4 1.6% 79.4%
creation
knowledge
tetclg?lz}:fy 7 2.9% 32.8% management 4 1.6% 81.0%
systems
armed forces 6 2.5% 35.3% leadership 4 1.6% 82.6%
command and 6 2.5% 37.8% learning 4 1.6% 84.2%
control organizations
decision support 6 2.5% 40.3% management 4 1.6% 85.8%
learning 6 2.5% 42.8% military 4 1.6% 87.4%
university
tacit
0, 0 (V) 0,
methodology 6 2.5% 45.3% e (e 4 1.6% 89.0%
orgiﬁ:i?:ml 6 2.5% 47.8% | visualization 4 1.6% 90.6%
decision-making 5 2.0% 49.8% web services 4 1.6% 92.2%
aerospace
deferl‘;d‘;;zn . 5 2.0% 51.8% | and defense 3 1.3% 93.5%
P industry
project 5 2.0% saay | | Artificial 3 1.3% 94.8%
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computing
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of practice
serious games 5 2.0% 59.8% competitive 3 1.3% 98.7%
advantage
simulation 5 2.0% 61.8% complexity 3 1.3% 100.0%
Total 245 100% -
Legends:

Red font = key research terms. Extracted from analysis.

Gray background = groups terms with the same
number of occurrences.

NC = not computed

NA = not applicable

Source: The authors (2023).
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Figura 4 - Trend Topics arranged in groups of up to five of the most relevant items, in chronological order.
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Source: The authors (2023).

S.4 Most cited authors and countries

Figure 5 summarizes authors with up to three cited papers. This graph shows that
production is not concentrated in a few authors and that those who produce the most have links
with military institutes that define continuity not only in productivity, but also in maintaining
emphasis in their studies. Examples include Ladislav Butfita, from the Univerzita obrany v Brne
in the Czech Republic, with the highest productivity and publications in the area from 2010 to
2015, using the Czech Armed Forces as a case study in his articles. The topics chosen were know-
ledge modeling, ontology, collaborative society, and studies of knowledge management systems.
He used case studies in teaching and research at military universities and in the Czech army.
The second author with the most work is Randy Williams Maule, from the Naval Postgraduate
School in Monterey, USA. This author has five works, including the organization of the Encyclo-
pedia of Knowledge Management and a specific chapter on military KM in the same encyclopedia,
as well as studies on ontology, codification, and KM systems in the military environment.

Figure 6 lists the main authors, showing their periods of production and indicates
other authors with more recent and/or continuous production. Israilidis, Landaeta, Gao, Gllner,
Mak, and Martin shows the most frequent and recent productions (2018-2021). Taking 2010
as the median for the period, only Landaeta, Gllner, and Mak present extensive continuity.
The average years of contribution by the top 20 authors is 5.7 years, over a 20-year time span
plotted on the graph. This distribution also suggests research in special projects and/or studies
in postgraduate programs.
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Finally, when analyzing production by country, the USA and the UK stand out
as having the highest number of citations (1161 and 498, respectively), followed closely
by Australia (227), China (138), Canada (60), and France (47), as can be seen in Figure 7.
Separating the top 20 countries into ten deciles (every two) and plotting a weighted average
(of 236.5 articles), only the US, the UK and Australia appear as countries with a relevant
contribution, very much in line with the interests of these nations in projecting military
power, not only on their borders, but globally. Considering the participation of countries,
among the five continents, Europe and Oceania present greater participation by area than
the Americas, Africa, Asia, and the Middle East (Figure 8).

Figure 5 - Main authors by number of papers, in descending order

BURITAL
MAULE RW °
AHADW

DARBY R.
GALLUP SP
HALL WP
ISRAILIDIS J
LANDAETA RE
A BoursD
t cookeL
]
r
s

LR R RN )

DOGAN H
ESPOSITO A
GAQ JX
GLLNER J
INOZU B

LIAO SH
LOCKR
MACCLAREN B
MAK K
MARTIN N

0 2 4 6

Source: The authors (2023).

Figure 6 - Main authors in descending order of contribution over the years.
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Figure 7 - Most cited countries by number of citations
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Figure 8 - Most cited countries and continents by number of citations

Source: The authors (2021).

5.5 Analysis of density and relevance of themes

Another analysis that can be made using Figure 9 is the observation of key terms based
on their relevance (centrality of the topic in current discussions, proportional to the size of the
font) and development (growth, stability/stagnation or decline, graphically plotted by variation
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between green, gray and blue, respectively). It can be seen that “knowledge management system,”
“army,” and “knowledge sharing” are the most relevant, but declining themes. On the other hand,
“technology transfer,” “learning organizations,” and “defense industry,” although of low relevance,
have grown in the collected base during the study period. On average, the relevance of the topics
in the sample is low, ranging from 0.48 for “army” to 0.05 for words such as “acrospace industry”
(decreasing), as well as “data envelopment analysis” and “decision support systems” (both increasing).

Figure 9 - Analysis of the 50 most cited keywords, by relevance and development
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Source: The authors (2023).

6 FINAL CONSIDERATIONS

This bibliometric study shows the current state of the art of KM in military and defense
affairs, making it possible to outline the topics studied and discuss research trends worldwide.
The basic statistics of the collected sources and articles indicated that the field of research is very
diverse, with a low concentration of authors and sources and with relevance not only in journals,
but also in scientific and technical events in management, technology and information areas.
Indicators of authorship, co-authorship, collaboration and articles per author are modest, showing
that the area is not intellectually concentrated in a few research centers.

As for the most cited sources, management and technology journals stand out in
terms of quantity, although the Journal of Knowledge Management (JKM) is in first place in
number of articles. Among the most relevant sources, the same JKM appears again, but shares
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space with events in engineering, information technology, and business, as well as four specific
military/aeronautical events. Digital transformation, national security, operations, maturity
models, and internet of things are among cited the most topics, and the most frequent keywords
are ontology, knowledge, organizational learning, and collaboration. However, there is no predo-
minance of words, which indicates the breadth of discussions in the area. The same goes for the
most cited authors, with a single author leading only seven papers in the area. As far as geographical
concentration is concerned, there is a predominance of US, British, and Australian publications,
although Europe and Oceania, as continents, have a greater national share than the others ones.
Lastly, the analysis of the density and relevance of topics shows low relevance due to the spreading
of research across different subjects, and growth in subjects that are more widely discussed, such as
digital transformation and internet of things, to the detriment of subjects that are better known
in other areas of research.

The low number of authors per article and the low productivity of book chapters suggest
that academic production comes mainly from sparse studies, such as case studies from master’s
and PhD research and military career training courses. The significant production in congresses
lends strength to this hypothesis, since 51% are conference papers. The relevance of the research
subject (military affairs and defense) is still incipient, and production is dispersed among confe-
rences and journals, since only one out of the 20 most frequent sources (conference on military
affairs) is specific to the topic.

The results suggest that researchers in postgraduate programs should not disregard
publications in events, lesser-known authors and journals from other areas outside the
military while conducting their research. They should not also disregard less cited authors,
depending on the area of research due to the dispersion of topics. The survey of these
articles and the analysis of terms (Figure 9) suggest that defense and military studies
have focused on the topic of KM, with an emphasis on knowledge transfer and sharing,
processes and management systems, although these topics seem to be declining. Another
observation is the growth of studies on the defense sector (industry) as a whole, technology
transfer and organizational learning. This suggests a shift in studies from technical-proce-
dural to those more focused on the interaction between knowledge agents and the flow of
knowledge through organizational exchanges, whether through technology acquisition or
training and development.

However, the study’s limitations must be highlighted. Firstly, the search in indexed
databases does not consider reports from foundations, technological institutes, or reports from
military organizations that may have relevant contributions to the analysis, potentially not
considering important studies and authors. Another point is that this bibliometric study returned
statistics and indices of the totality of production, leaving out the analysis of the quality of
academic production and the classification of contributions in order to better understand research
in this area. Therefore, future research should conduct a systematic literature review in order to
understand and classify research findings, identifying the stage of maturity of each subject and the
gaps that may arise in future relevant research.
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