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Abstract

The objective of this study is to review current research on knowledge management in military and to identify the main
streams where research is performed. Knowledge in the military is perceived as a tool and means for effectiveness
and has been analyzed from diverse standpoints. Accordingly, the studies in this field take different paradigms and
represent the perspective of management, social networking, organizational psychology, information technology and
other fields towards the phenomena of knowledge in the military and its management practices. Although previous studies
on knowledge management in military have presented some literature overviews, this study is the first to provide a
systematic analysis using content mapping.

Systematic literature review using in-depth text mining and bibliometric networks are used as methods for this study.
The data consist of theoretical, analytical and research papers retrieved from Web of Science Clarivate Analytics (VoS)
(N=406) and Scopus databases (N=317). According to findings, knowledge management research in the military is
performed in three streams. The larges stream represents management science paradigm. The second largest stream
represents interdisciplinary perspective and the smallest stream is predominated by technical solutions in the military
knowledge management. The results of in-depth text mining identify the recent trends in knowledge management research
in the military. They are associated with knowledge integration and strategy.
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egy

1. Introduction

Knowledge management in the military has long been an activity related to training and many efforts are related to
knowledge sharing among and between the teams and levels of command. In this context, knowledge in the military is
perceived as a tool and means for effectiveness and has been analyzed from diverse standpoints. Accordingly, the studies
in this field take different paradigms and represent the perspective of management, social networking, organizational
psychology, information technology and other fields towards the phenomena of knowledge in the military and its
management practices.

The objective of this study is to review current research on knowledge management in military and to identify
the main streams where research is performed. Although previous studies on knowledge management in military have
presented some literature overviews, this study is the first to provide a systematic analysis using in-depth text mining and
networking.

2. Theoretical Framework for Knowledge Management

International conflicts, the war on terrorism, the refugee crisis and other global threats on modern countries have
accelerated the need for more flexible, rapid strategies and innovative security systems. According to Schulte and Sample
(2006), it will continue to constitute a major challenge for democratic governments for many years to come. It is believed
that knowledge integration is an important element of the long-term solution to many global threats (Schulte, Sample,
2006; Jyoti, Rani, 2017). In this context, it is growing the importance of knowledge management theory and practice in
public sector, including military, organizations.

Ives et al. (1997) analyzing historical aspects of knowledge management, declare that knowledge ,,has always been
central to human performance and it has been defined as the capacity to act”, by the way “knowledge is a high value
form of information that is ready to apply to decisions and actions” (p. 269). They also say that the actions of managing
knowledge have a long history, starting the earliest pre-writing oral civilizations and finishing the digital age. Therefore,
managing knowledge is not a new concept. It is just newly framed and enabled by new technologies, media, devices and
techniques (Ives et al., 1997).

Knowledge management in scientific literature (Ives et al., 1997; McCampbell et al., 1999; Schulte, Sample, 2006;
Moffett, McAdam, 2009; Jyoti, Rani, 2017; Gao et al., 2018) is named as one of many components of good management
in the 21 century. Knowledge management “embodies organizational processes that seek synergistic combination of data
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and information processing capacity of information technologies, and the creative and innovative capacity of human
beings” (McCampbell et al., 1999. p. 172). Knowledge management includes the creating, finding, collecting internal
knowledge and best practices, then sharing and understanding those practices so they can be used, as well as adapting
and applying those practices to new situations (McCampbell et al., 1999; Gao et al., 2018). There are several dimensions
of knowledge management in all organizations including organizational structure, organizational performance (financial,
employee, operational), learning culture, leadership, content management and technology (Schulte and Sample, 2006;
Jyoti, Rani, 2017; Gao et al., 2018).

Analyzing contemporary scientific literature (Gao et al., 2018), reveals such areas of knowledge management as the
diversity of the concept of knowledge management, different perspectives of process and stages of knowledge management,
knowledge representation, organization and sharing, as well as performance measure for knowledge management.

It is highlighted that effective knowledge transfer often depends on such elements as teams, relations and networks,
therefore currently grows up the importance of collaborative knowledge transfer researches (McCampbell et al., 1999;
Schulte, Sample, 2006; Jyoti, Rani, 2017). Organizational culture and climate, the factors of information and people
(employees) are underlined in the researches, as well (Moffett, McAdam, 2009). There are analyzed such knowledge
management dimensions, as knowledge environment, teams, openness, transparency, welfare, support, experimentation,
creativity, customer knowledge, risk taking, information capture, information flow and access, external and internal
sources, employees’ focus on knowledge management, flexibility and ect.). Besides that, it is highlighted the importance
of technical climate (Moffett, McAdam, 2009; Jyoti, Rani, 2017). According to Schulte and Sample (2006), technology
is not the most important dimension of knowledge management, at the same time most agree that technology enables
knowledge sharing, integration and collaboration (Schulte, Sample, 2006).

The significance of knowledge management in military context is also undoubted. Innovation implementation,
problem solving and decision-making are more complex and more essential in military situations than ever before.
Similarly, practical experience, competence and interaction are also important factors in a military organization’s ability
to attain knowledge superiority. According to McIntyre et al. (2003), “command and control is taking on new dimensions,
and the role of military personnel is evolving into that of ‘knowledge worker’” (p. 35). Knowledge management, which
facilitates the creation and use of knowledge for increased innovation and value, could have a profound influence on the
challenges to be solved by modern military institutions (Mclntyre et al., 2003). The review of scientific literature below
could help to find out the application of knowledge management principles and techniques in the military context and to
determine how knowledge management might be applied to the military environment.

3. Method

Systematic literature review is used as a method for this study. The data consist of theoretical, analytical and research
papers retrieved from Web of Science Clarivate Analytics (VoS) (N=406) and Scopus databases (N=317) up to 2018.
The only articles covering knowledge management issues in military are selected for the analysis. All together 723
articles were analyzed. The data are analyzed using the VOSviewer software for constructing bibliometric networks using
keywords as well as content analysis. These networks are visualized and interpreted using general trends in knowledge
management development.

The first step of the analysis is performed creating co-occurrences among keywords from the title and abstract text of
the articles. The concepts “knowledge management” and “military” are used to detect a network of interrelated keywords.
The keywords were filtered using pre-defined thesaurus words and clustered according to distances among them. Previous
example using this method can be found by Holman, Lynch, Reeves (2017). Bibliometric networks are created using co-
citation analysis. The network is based on Belli’s (2009) assumption that co-citation trace the map of relationships among
key concepts, that share some kind of intellectual similarity. In our research these similarities are reflected in bibliometric
networks using VOSviewer software.

The second step of the analysis uses in-depth text mining. Term maps are created using a corpus of articles using
the same using VOSviewer software. The composition of terms in the maps identifies the distance between two terms
and represents the relatedness of the terms. Since we were interested in the trends of knowledge management research in
military, the analysis was performed using year of publication as a metric. VoS and Scopus data were analysed separately
and two maps were produced out of in-depth text mining.

4. Results

Three clusters (conceptual categories) are identified in the analysis. The first and the biggest cluster of research embodies
management sciences and is represented by papers in leadership, strategic management as well as another field of military
management. The papers analyze how knowledge management is used in planning and executing military operations. This
cluster provides new approaches developed by investigating the emerging trends for knowledge exchange in military decision
superiority (Bannister, Byrne, 2013), as well as classical military theories are re-examined using knowledge management
perspective (see Boe, 2014). The second cluster consists of papers from highly diverse fields where an emphasis is made to
integrate different approaches and develop a new attitude in military knowledge management. The researchers take the most
challenging issues in military and provide new solutions. As sense making, decision making and learning are identified as
a major activities where knowledge creation take place in the military (Mattila, 2016), an integration of these activities are
a primal focus of the research. The third cluster represents studies performed in the paradigm of system management. The
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stream reflects a range of technical solutions and best practices in knowledge management system development. Multiagent
system to combat terrorism (Galka et al., 2009), fuzzy cognitive maps as a mediator in decision making (Perusich, Mcneese,
2006) and other solutions are presented in the papers of this cluster.

The visualization of all three cluster is presented in Fig. 1. An interrelationship of articles in VoS and their keywords
co-occurrences is presented using VOSviewer software. As discussed, three big conceptual categories occur in the analysis.
The first (blue) presents management and interrelated topics as leadership and strategy. This category is related to smaller
stream that represents organizational learning. The second biggest (red) category is related to knowledge organization,
coordination, decision making and other issues related to knowledge management. The third category (green) consist of
systems and information maintenance. Identified categories serve as a framework for further analysis using text mining.
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Fig.1. Main streams in knowledge management research in military: inter-relationship of articles
To identify main streams in the research on knowledge management in the military an in-depth text mining was

performed. First, we analysed VoS articles. The analysis shows (Fig.2) the main research focus on information and clears
research trends over time.
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Fig. 2. Clustered results of text mining over time: VoS articles. a) clusters of different time periods; b) topic of integration
and its interlinkages
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The articles published before 2006 focus mainly on decision support systems and provide solutions for knowledge
management architecture, change agents, present results form web generated sensor data and other technical insights. A
short period of 2006-2008 provide research focused on command and control and continues a development of technical
solutions as intelligent agents for knowledge management. The period up to 2010 is diverse in sense of research topics.
We can find there information and techniques for knowledge identification and maintain as well as focus on knowledge
management from the strategic perspective. However, the most recent trends in knowledge management in the military
is related to knowledge integration issues. The articles analyse how to manage the unstructured data and integrate it
into knowledge lifecycle applicable to military logistics planning (Fitzpatrick et al., 2013), how to integrate the domain
knowledge for high-level reasoning (Pai et al., 2017) and collective understanding of the extreme circumstances (Godé,
Lebraty, 2015). It is important to add that the topic of knowledge integration follows from previous topics as decision
making, information management, change management and others (Fig. 2 b). Therefore the articles analyse not only the
standards, methods and tools of knowledge integration (Varga, Bauer, 2017), but also the impact on assurance of efficient
and effective solutions in military organizations (Tolk, Aaron, 2010), the significance to the quality of information
management and evidence-based practise (Alexander et al., 2017), the interrelations with innovative solutions and other
various types of changes in military (Barbulescu at al., 2003).

An analysis of Scopus database presents slightly different results as the dominant topic is related to a system instead
of information (Fig.3). The most intensive period of knowledge management in military research starts in 2007. There
similarly to VoS database analysis, the research focus is on technical issues as knowledge architecture, as well as on
managerial questions related to command and control or lessons learned. The period of 2009-2010 is marked by a
conceptual shift from system and information to strategy and decision making.

The most recent stream in Scopus database is related to strategy (Fig.3 b) which is interlinked with previous research
on command and control, information users and etc.
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Fig. 3. Clustered results of text mining over time: Scopus articles. a) clusters of different time periods;
b) topic of strategy and its interlinkages

The articles present cases of managing strategic science and technology projects in the military (Shore, Zollo, 2014),
solutions for strategy development (Mattila, 2016) and decisions for military operations using knowledge management
(Strakos et al., 2016). Also, the articles analyze innovative approaches of knowledge management strategies, as ignorance
management in multinational organizations (Israilidis et al., 2012) or usage of video-based performance support systems
for online management information system (Ruffner et al., 2011). Strategy approach towards knowledge management
in military marks a new era in this research field. Knowledge management is perceived as a strategic resource for the
organization. It also should be emphasized that strategy is closely interlinked with research of information management.
The papers present such information management tools used in the military, as hybrid knowledge visualization (Eppler,
Pfister, 2014), grid computer systems (Shrihari et al., 2015), model checking (Bernardi et al., 2015) and etc. There articles
illustrates how strategy is converted into techniques and processes and flow from strategic to tactical level.

Conclusions

We conclude that knowledge management research in the military is performed in three streams where new ideas and
solutions are developed. The larges stream identifies management science paradigm and represents classical approach
in knowledge management. The second largest stream is created by researchers from diverse disciplines. This stream
represents interdisciplinary perspective. The last and the smallest stream is predominated by technical solutions in the
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military knowledge management. To identify main streams in the research on knowledge management in military an in-
depth text mining was performed.

The analysis of VoS and Scopus databases showed the main research trends over time. The most recent trends in
knowledge management research in the military are associated with knowledge integration (in VoS) and strategy (in
Scopus). These two trends represent not only the most challenging issues but also outline the prospect breakthrough for
the coming years in the field.
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