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You can't say civilization don't advance, however,  
for in every war they kill you in a new way. 

 
– Will Rogers 

New York Times, Dec. 23, 1929
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ABSTRACT 

This dissertation investigates the evolving intellectual landscape of military 

innovation studies, a critical yet underexplored area within strategic studies and 

international relations. Through a bibliometric analysis of 151 articles published between 

1975 and 2024, this research identifies the thematic and disciplinary boundaries of 

military innovation literature while examining its evolution, influence, and collaboration 

networks. The findings reveal a field shaped by a robust intellectual core centered on key 

themes such as organizational learning, technological adaptation, and doctrinal change, 

alongside emerging topics like artificial intelligence and drones. Notable contributors, 

institutions, and countries form a fragmented but interconnected research network, 

emphasizing the interdisciplinary nature of the field. By integrating citation analysis, co-

occurrence mapping, and bibliographic coupling, this study provides a comprehensive 

view of the structural and thematic dynamics of military innovation research, offering 

insights into its historical continuity and adaptation to contemporary security challenges. 

Despite its contributions, the field remains constrained by fragmented collaboration 

networks, limited cross-disciplinary engagement, and regional disparities in research 

output, underscoring the need for further integration and expansion. 
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FOREWORD 

This master’s final work comprises 46 pages – a length that far exceeds the 

customary bounds of such endeavors at ISEG. This, however, is not a case of undue 

verbosity but rather a necessity dictated by the inclusion of many charts. These visual 

accompaniments, indispensable to the clarity of analysis, demanded a scale befitting their 

informative purpose. To have rendered them smaller would have been an affront to both 

the reader’s comprehension and the dignity of the data itself. Thus, any accusation of 

excess should be leveled not at the author’s indulgence but at the unyielding requirements 

of empirical rigor.
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1. INTRODUCTION 

Warfare remains the ultimate trial of human ingenuity. The stakes of survival 

compel relentless innovation – a pursuit that reverberates throughout history, spanning 

from the firing of arrows to the programming of algorithms, and even as far back as 

Thucydides’ account of a proto flamethrower in 423 BC (Grissom, 2006; Thucydides, 

n.d.). In modern strategic studies, the enduring themes of innovation and stagnation have 

evolved into a theoretical exploration of the factors driving changes in military practices 

over time (Grissom, 2006). Although historically rooted in security studies and military 

history, the study of military innovation has increasingly transcended disciplinary 

boundaries, gaining recognition for its relevance and potential contribution across a wider 

array of academic disciplines (Griffin, 2017). Despite this, the influence of military 

innovation studies remains largely confined to a specific scholar-practitioner community 

(Griffin, 2017). 

Today’s combat zones and evolving geopolitical dynamics underscore the 

multifaceted importance of military innovation studies. Renewed debates around a 

potential revolution in military affairs have gained momentum, driven by the convergence 

of bleeding-edge technologies, novel operational doctrines, and reimagined 

organizational structures (Raska, 2020). The deployment of drones from Bakhmut to 

Kyiv has showcased, not only the integral role of technologies in war, but also how their 

production and diffusion are critical factors in their optimal use (Kunertova, 2024). 

Moreover, ongoing strategic competitions, like between China and the USA, further fuels 

research in this field, as nations race to achieve technological superiority in transformative 
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areas such as artificial intelligence, quantum computing, and autonomous systems 

(Raska, 2020).  

This dissertation seeks to answer two primary research questions: (1) What is the 

thematic and disciplinary landscape within the military innovation literature, and how can 

it be defined through bibliometric indicators? (2) How has military innovation literature 

evolved in terms of research focus, influence, and collaboration? By identifying these 

boundaries and tracking shifts in focus, this study provides a comprehensive view of how 

themes, disciplines, and collaborative networks shape the contours of military innovation 

research. This bibliometric approach offers a data-backed understanding of the 

intellectual landscape of military innovation, revealing both its historical continuity and 

its adaptations to modern security challenges. In answering these questions, this analysis 

not only delineates the thematic limits of military innovation but also traces the field’s 

development, revealing how scholarly and technical priorities have evolved alongside 

new data and strategic focuses.  

Beyond this introduction, the research is structured into several key sections, 

concluding with a comprehensive summary. Section 2 provides the literature review, 

establishing the foundational context for the study. Section 3 outlines the methodology 

employed to address the research questions. Section 4 presents the bibliometric findings, 

offering detailed analysis and discussion. Finally, the dissertation concludes by evaluating 

the study's usefulness, acknowledging its limitations, and suggesting avenues for future 

research. 
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2. LITERATURE REVIEW 

This chapter explores the multifaceted nature of military innovation. It begins by 

tracing the evolution of scholarly engagement with the field, highlighting key milestones 

and the growing body of research. Section 2.1 delves into the core concepts, examining 

definitions of military innovation and exploring the theoretical frameworks used to 

understand its drivers, processes, and outcomes. This includes discussions on 

evolutionary theory, organizational theory, and the role of technology. Section 2.2 

reviews the existing empirical literature on military innovation, identifying the factors 

that drive change within military organizations. Section 2.3 examines the constraints that 

impede military innovation, providing insight into institutional, logistical, and strategic 

barriers. Finally, Section 2.4 contextualizes military innovation within the broader 

framework of International Relations (IR) theory, with a particular focus on Neorealism. 

This section highlights how structural pressures, power dynamics, and security dilemmas 

shape the development and diffusion of military innovations, providing a theoretical lens 

through which to understand military adaptation in an evolving geopolitical landscape. 

2.1. MILITARY INNOVATION: EVOLUTION, FOUNDATIONS AND DEBATES  

Since 2000, the field of military innovation research has experienced a remarkably 

productive period (Griffin, 2017). Both the breadth and quality of scholarship have 

expanded significantly, with a notable increase in research output following Grissom's 

(2006) seminal article. Grissom (2006) not only identified critical gaps in the field but 

also encouraged other scholars to address these voids (Griffin, 2017). Furthermore, the 

growing willingness of Western militaries to engage with the academic community, 

particularly in the wake of the Iraq and Afghanistan wars, has provided unparalleled 
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access to military organizations, greatly enriching the field with valuable empirical data 

(Griffin, 2017). This section will aim at delineating this evolution of scholarly 

engagement with the field of military innovation to deepen our understanding of the 

foundational themes and debates. 

2.1.1. DEFINING MILITARY INNOVATION 

Innovation, a term already subject to a kaleidoscope of interpretations, becomes 

even more elusive when the adjective “military” is appended (Horowitz and Pindyck, 

2021). The term “military innovation” remains a concept without an agreed-upon 

definition – and its ambiguity complicates the advancement of knowledge beyond 

individual case studies and limits the policy relevance of ongoing research (Horowitz and 

Pindyck, 2021). An in-depth exploration of this term’s evolution, therefore, is not merely 

a scholarly exercise but an indispensable necessity.  

Joseph Schumpeter (1942), who famously characterized the notion of creative 

destruction, captured the paradoxical essence of innovative progress: a relentless cycle 

where the new ruthlessly replaces the old. In his evocative framing, innovation emerges 

not as a polite evolution but as a disruptive force – tearing through outdated systems, 

dismantling entrenched structures, and rendering established paradigms obsolete. Yet, in 

this upheaval lies renewal, a promise of advancement as the rubble of obsolescence clears 

the path for new opportunities. As it pertains to the military field, for much of the 

twentieth century, scholarly works on military innovation were predominantly shaped by 

grand historical narratives, detailed operational histories, and case studies focusing on 

bureaucratic and political dynamics (Grissom, 2006). Indeed, the early analyses of 

military innovation were largely descriptive, they were focused on recounting significant 

battles, technological milestones, and the complexities of military bureaucracies 
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(Grissom, 2006). These narratives, while insightful, lacked a systematic approach to 

understanding innovation. In 1984, Barry Posen’s The Sources of Military Doctrine 

marked a pivotal shift in the study of military innovation (Griffin, 2017). By examining 

interwar innovations in Britain, France, and Germany, Posen (1984), who is often cited 

as the father of military innovation studies, introduced a methodologically rigorous 

approach that applied principles of organizational and strategic theory to the study of 

military change, providing new insights into the development of military doctrines 

(Griffin, 2017). In other words, Posen’s methodology amounted to a new social scientific 

approach for studying how and why military organizations innovate, establishing a 

structured foundation for the field. 

Rosen (1988) adds further nuance, defining military innovation as significant 

changes that reorient core military operations, including shifts in concepts of operation 

and relationships between military branches. Farrell (2010) offers a complementary 

perspective, defining military innovation as a significant, institutionalized change within 

a military organization. This transformation, he points out, can manifest itself in several 

key areas: the creation of new doctrines, which reshape the principles and guidelines that 

govern military operations and strategies; the establishment of new organizational 

structures, which reorganize units and command dynamics to enhance effectiveness and 

adaptability; and the integration of new technologies, which fundamentally alter how 

military operations are conducted.  

In their article What is a Military Innovation and Why It Matters, Horowitz and 

Pindyck (2021) critique the inconsistencies in military innovation literature and review 

key studies to establish a foundational definition of the term. They propose that the 

discrepancies could, in part, stem from the dual nature of military innovation as both a 
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process and an outcome. Horowitz and Pindyck (2021) find that scholars agree on two 

key points: (1) military innovation requires fundamental changes in combat approaches, 

and (2) it mandates organizational realignment. Conversely, Horowitz and Pindyck 

(2021) identify five key areas of scholarly disagreement that need to be addressed: (1) the 

role of technology, (2) political purpose, (3) bottom-up, adaptation, and horizontal 

innovation, (4) the process of innovation, and (5) whether success is essential to defining 

innovation. Here are their conclusions: 

Ultimately, Horowitz and Pindyck (2021) define a military innovation as 

“changes in the conduct of warfare designed to increase the ability of a military 

community to generate power”. Furthermore, they highlight that true military innovation 

requires three distinct stages: invention, incubation, and implementation. Therefore, 

military innovation goes beyond merely adapting new technologies; it must culminate in 

a structural shift that fundamentally alters military strategy and practice. This approach 

reinforces the idea that innovation is more than technological advancement – it represents 

a comprehensive change that redefines how warfare is conducted. 

Additionally, concepts like terrorist innovation align with military innovation 

studies. Dolnik (2007) and Crenshaw (2011) categorize terrorist innovation into tactical, 

strategic, and organizational forms, paralleling military innovation processes. For the 

purposes of this dissertation, terrorist innovation will be considered a subset of military 

innovation (Moghadam, 2013). 

2.1.2. INNOVATION DIFFUSION IN MILITARY CONTEXTS 

The process of diffusion is an integral part of military innovation, showcasing the 

spread and integration of new practices, technologies, and doctrines across and within 

military organizations (Gilli and Gilli, 2016). Military technology, particularly hardware, 
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is widely recognized for its ability to spread rapidly and with ease (Gilli and Gilli, 2016). 

However, as Gilli and Gilli (2016) argue, diffusion is a complex process, especially when 

it involves advanced technologies such as drones. They discuss the concepts of platform 

and adoption challenges, which are limitations that further complicate the diffusion of 

advanced military innovations.  

Platform challenges arise from the technical expertise and industrial capacity 

required to design and manufacture advanced military systems. As technology advances, 

the complexity of weapon systems increases, demanding sophisticated infrastructure and 

expertise (Gilli and Gilli, 2016). For example, platforms like the F-35 rely on intricate 

subsystems, where even minor issues can jeopardize operational performance (Bellamy 

III, 2014). Countries lacking advanced industrial bases struggle to overcome these 

barriers, limiting diffusion to technologically capable states. Adoption challenges involve 

the organizational and infrastructural adjustments necessary to deploy innovations 

effectively. This includes developing new doctrines, restructuring military units, and 

investing in specialized training and logistics (Gilli and Gilli, 2016). For instance, aircraft 

carrier adoption demands extensive operational support systems, rendering it inaccessible 

to nations without significant maritime infrastructure (Gilli and Gilli, 2016). 

With those challenges brought up from Gilli and Gilli (2016), four scenarios can 

be defined (see Figure 1). When platform and adoption challenges are minimal, diffusion 

occurs more rapidly and broadly (Gilli and Gilli, 2016). Innovations surrounded by high 

adoption challenges, but relatively modest platform challenges spread more slowly and 

to a more limited number of countries (Gilli and Gilli, 2016). Conventionally propelled 

aircraft carriers illustrate this dynamic: while their production may not impose 

insurmountable industrial or technological demands for countries with a defense 
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shipbuilding industry, the adoption process requires extensive organizational and 

infrastructural adaptations (Gilli and Gilli, 2016). Innovations with low adoption 

challenges but significant platform challenges often spread quickly, albeit only to nations 

capable of domestically producing the platform or securing its foreign supply (Gilli and 

Gilli, 2016). Examples include surface-to-air missile batteries, cruise missiles, and small 

submarines for coastal defense (Gilli and Gilli, 2016). When both platform and adoption 

challenges are high, the diffusion of military innovations tends to be slow and restricted 

(Gilli and Gilli, 2016). 

FIGURE 1. MATRIX OF PLATFORM AND ADOPTION CHALLENGES 

Geography also influences diffusion, as neighboring states with shared threats 

often adopt similar innovations (Parent and Rosato, 2015). For example, the Prussian 

military system, incorporating breech-loading rifles, railroads, and telegraphs, rapidly 

diffused across Europe, with France, Russia, and Italy adopting elements to enhance their 

militaries (Parent and Rosato, 2015). In contrast, Britain, a naval power, was slower to 

adopt land-centric innovations. Political and economic factors further shape diffusion. 

Alliances and geopolitical proximity often determine access to advanced systems, while 

domestic politics influence how innovations align with national defense priorities 

(Farrell, 2001; Parent and Rosato, 2015). 
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2.1.3. ADAPTATION IN MILITARY FORCES 

Innovation alone is neither a necessary nor sufficient condition for victory in war; 

success ultimately depends on a military’s ability to adapt to its operational environment 

and evolving challenges (Farrell, 2010). While much of the literature emphasizes 

competing models of innovation – typically contrasting top-down military-led approaches 

with civilian-led initiatives – Farrell (2010) highlights the relative neglect of adaptation 

as a distinct and essential process. Despite extensive historical analysis of tactical change, 

a comprehensive theory of military adaptation remains underdeveloped (Farrell, 2010). 

Farrell (2010) defines adaptation as the adjustment of tactics, techniques, or existing 

technologies to enhance operational performance. This process tailors innovations to 

specific missions, terrains, and capabilities, ensuring practical relevance over rigid 

application (Farrell and Terriff, 2002; Grissom, 2006). Over time, incremental 

adaptations can accumulate to drive broader innovation, highlighting the fluid 

relationship between the two processes (Farrell, 2010). Two primary approaches underpin 

military adaptation. The first, exploitation, focuses on refining core competencies through 

incremental adjustments to existing methods and technologies (Farrell, 2010). The 

second, exploration, involves developing new capabilities, operational models, or 

technologies. When exploration results in doctrinal or structural shifts or the acquisition 

of new systems, it transitions into innovation (Farrell, 2010). However, exploration often 

yields battlefield-driven changes that enhance performance without being fully 

institutionalized (Farrell, 2010). Farrell (2010) notes that military organizations, governed 

by routines and a drive for efficiency, tend to favor exploitation over exploration. This 

inclination underscores the importance of recognizing adaptation as equally vital to 

innovation in shaping military effectiveness (Farrell, Osinga, and Russell, 2013). Scholars 



PATRICK S. O’REILLY  FROM ARROWS TO ALGORITHMS: A 
BIBLIOMETRIC ANALYSIS OF MILITARY INNOVATION STUDIES 

10 
 

argue that adaptation and innovation exist along a continuum rather than as separate 

processes, reinforcing the need to view them as interconnected aspects of military change 

(Farrell, 2010; Marcus, 2014). Gilli and Gilli (2016) further emphasize that successful 

adaptation requires strong infrastructural and organizational support, including skilled 

personnel, aligned doctrines, and interoperable systems. By balancing adaptation with 

innovation, military organizations can maintain operational effectiveness and respond 

flexibly to emerging threats and challenges. 

2.1.4. SCHOOLS OF MILITARY INNOVATION RESEARCH 

The study of military innovation has evolved through several distinct theoretical 

perspectives, each offering unique insights into the forces surrounding change within 

military organizations. Grissom (2006) identified four primary schools of thought in this 

field: civil-military relations, interservice politics, intraservice politics, and 

organizational culture. This section outlines these schools, offering a framework to 

understand the complex factors behind military change. Detailed exploration of the 

specific drivers will follow in section 2.2. 

The civil-military model, developed by Barry Posen (1984) in The Sources of 

Military Doctrine, highlights the role of civilian leadership in shaping military doctrine 

and driving innovation. Posen argues that innovation thrives when civilian leaders 

intervene, often relying on maverick officers to bypass conservative military hierarchies 

(Grissom, 2006). Case studies of Germany’s blitzkrieg and Britain’s radar defense system 

during WWII exemplify how civilian involvement spurred innovation, while France’s 

lack of intervention led to stagnation (Posen, 1984; Grissom, 2006). Avant (1993, 1994) 

and Beard (1976) reinforce this model, demonstrating how U.S. ICBM development and 

British counterinsurgency strategies benefited from civilian direction. 
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The interservice model, grounded in Sapolsky’s (1972) study of the Polaris 

missile program, centers on competition between military branches as a driver of 

innovation. Services vying for dominance in emerging mission areas innovate to secure 

resources and strategic relevance (Grissom, 2006). While competition often accelerates 

innovation, Cote (1998) highlights how excessive rivalry can hinder collaboration and 

limit progress, as seen in the development of the Trident II missile system (Grissom, 

2006). 

Rosen (1991) introduces the intraservice model, emphasizing internal competition 

within branches of the same service. Innovation, according to Rosen, occurs when senior 

leaders adopt a “new theory of victory” and promote officers aligned with emerging 

capabilities (Grissom, 2006). This process fosters new branches within services, 

exemplified by the creation of U.S. Special Operations Command (SOCOM) in the 

1980s, which consolidated and promoted special forces innovation (Marquis, 1997; 

Grissom, 2006). 

The cultural model, led by Farrell (1998), underscores the role of organizational 

culture in shaping military innovation. Farrell defines culture as shared beliefs influencing 

strategic decisions, operational frameworks, and the adoption of innovations (Grissom, 

2006). Cultural change can be driven by leadership, external shocks, or professional 

emulation across militaries (Farrell, 1998). Builder (1989) and Lock-Pullan (2005) 

illustrate this by exploring how distinct service identities—such as the U.S. Navy’s 

independence or the Air Force’s technological focus—impact innovation trajectories 

(Grissom, 2006). Mahnken (2002) further highlights how cultural biases shape the 

interpretation of foreign innovations, affecting adaptation and military preparedness 

(Grissom, 2006). 
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2.1.5. RESEARCH LANDSCAPE AND FIELD MAPPING 

The field of military innovation studies is enriched by a robust network of 

academic and professional events that facilitate idea exchange, research dissemination, 

and collaboration among scholars, practitioners, and policymakers. Key platforms include 

conferences, workshops, and symposia organized by prominent institutions and 

organizations. 

The International Studies Association (ISA) Annual Convention is one of the most 

notable events. Established in 1959, ISA is a leading interdisciplinary association 

dedicated to the study of international, transnational, and global affairs, boasting over 

7,000 members worldwide (International Studies Association, 2024). Its Annual 

Convention, along with regional and international conferences, serves as a vital hub for 

networking, rigorous discussion, and knowledge-sharing across a range of topics. ISA 

also supports early career scholars and underrepresented groups through funding, 

mentorship, and professional development opportunities (International Studies 

Association, 2024). Institutions like King’s College London, particularly its Department 

of War Studies, further contribute to the field through specialized conferences and 

workshops. Known for its interdisciplinary approach to conflict, security, and 

international politics, the department attracts leading scholars and shapes discourse on 

military adaptation, strategy, and innovation (King’s College London, n.d.). Professional 

organizations and think tanks, such as the Munich Security Conference (MSC) and the 

RAND Corporation, offer additional platforms for dialogue on emerging military 

technologies and their strategic implications. The MSC, regarded as the world’s premier 

forum for international security policy, hosts an annual conference attended by over 450 

high-profile participants, including heads of state, ministers, academics, and civil society 
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leaders (Munich Security Conference, n.d.). The MSC also organizes regional events and 

thematic discussions throughout the year and publishes the Munich Security Report, 

offering critical insights on global security challenges (Munich Security Conference, 

n.d.). The RAND Corporation, a nonprofit, nonpartisan research organization founded in 

1948, is another key player. RAND conducts rigorous, interdisciplinary research on 

national security, international relations, emerging technologies, and defense innovation 

(RAND, 2024). Supported by diverse funding sources, RAND delivers actionable 

insights to policymakers and fosters collaboration through testimony, media engagement, 

and outreach. Operating globally, RAND maintains offices in the United States, Europe, 

and Australia and produces research that informs public discourse and policy decisions 

(RAND, 2024). 

Collectively, these academic and professional events underscore the 

interdisciplinary and collaborative nature of military innovation studies. By facilitating 

the exchange of ideas and addressing both theoretical advancements and practical 

applications, these forums play a crucial role in shaping the trajectory of the field. 

2.2. DRIVERS OF MILITARY INNOVATION 

Military organizations, confronted by the ever-evolving landscape of warfare, are 

driven to adapt not only out of necessity but by the relentless imperatives of survival. 

Whether spurred by the looming threat of defeat or by the ambition of individuals seeking 

to reshape doctrine, the forces driving military innovation are varied, persistent, and often 

tumultuous. These internal and external drivers guide the trajectory of change, reshaping 

military affairs. The four primary schools of thought on military innovation, as discussed 

in the previous section, outline distinct processes through which innovation can occur 

within armed forces (Foley, 2012). This section will explore common themes and 
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perspectives in the literature regarding the key drivers within the innovation process. To 

provide a concise overview of these drivers, Table 1 summarizes the key factors identified 

in the literature and their role in the innovation process. 
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TABLE 1. DRIVERS OF MILITARY INNOVATION 
 
Driver Description Key references 

Prospective defeat The threat and fear of defeat creates conditions for 

innovation by discrediting outdated doctrines, 

making change imperative. However, 

experiencing defeat itself does not always lead to 

innovation, as some defeated militaries fail to 

adapt post-conflict. 

Farrell (2010), 
Grissom (2006), 
Rosen (1988) 

 

Culture (Bottom-

up, Top-down, 

Sideways) 

Risk-taking cultures promote innovation, while 

conservative ones hinder it. Innovation may stem 

from senior leadership (top-down), field units 

(bottom-up), or intraservice competition 

(sideways). 

Grissom (2006), 
Rosen (1988), 
Farrell (2010), 
Horowitz & 
Pindyck (2021), 
Terriff (2006) 

 

Mavericks Individual innovators challenge bureaucratic 

inertia, sometimes appealing to civilian leadership 

or public support to bypass resistance. 

Burke II (2020),  
Rosen (1988) 

 

Context-Specific 

Factors 

Innovation is influenced by tactical needs, 

geography, socio-political factors, and 

technological advancements. Limited 

infrastructure may constrain implementation. 

Farrell (2010), 
Posen (1984), 
Rosen (1988), 
Gilli & Gilli 
(2016) 

 

Institutional 

Learning 

Militaries that systematically analyze past 

conflicts improve adaptation and innovation. 

Horizontal knowledge-sharing enhances 

continuous learning. 
 

Farrell (2010), 
Foley (2012) 
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By recognizing these factors, these authors underscore that military innovation is 

not simply a response to external pressures but is also shaped by internal dynamics, 

organizational culture, and the unique challenges faced by military forces in different 

operational environments.  

2.3. FRICTION TO MILITARY INNOVATION 

While various internal and external drivers propel military innovation, constraints 

define the boundaries within which innovation can occur. These constraints often 

represent one side of a coin: they don't inherently block innovation, but can become 

bottlenecks that slow or restrict progress. Mathematically, these constraints can be 

perceived as factors – when managed effectively, they have a neutral value of 0, neither 

aiding nor hindering. If managed poorly, they impose a negative value of -1, impeding 

innovation, and only rarely do they reach an optimal value of 1, actively enhancing 

progress. Some of the most commonly identified areas of friction in the literature are 

presented in the table 2. 
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TABLE 2. CONSTRAINTS TO MILITARY INNOVATION 
 
Constraint Description Key references 

Transnational 

Norms 
International norms and alliances impose 

strategic constraints. States operating within 

NATO or UN frameworks must align with 

coalition expectations, limiting unilateral 

innovation. Norms also influence doctrine by 

setting global military standards, which can 

sometimes prioritize conformity over national 

needs. 
 

Farrell (2001), 

Grissom (2006) 
 

 

Infrastructure & 

Logistics 
Advanced military capabilities, such as drones or 

cyber warfare, require substantial industrial and 

logistical support. States with weak military-

industrial infrastructure struggle to integrate 

cutting-edge technology, despite having strategic 

intent. 
 

Gilli & Gilli 

(2016), Grissom 

(2006) 
 

Institutional 

Resistance 
 

Hierarchical structures and entrenched traditions 

create barriers to change, particularly in peacetime 

when urgency is lower. Risk-averse cultures often 

view innovation as disruptive, leading to slow 

adoption of new technologies or strategies. Even 

when external pressures demand adaptation, 

institutional inertia can impede meaningful 

reform. The difficulty of overcoming bureaucratic 

conservatism is a recurring theme in military 

innovation studies. 

Grissom (2006) 
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2.4. CONTEXTUALIZING MILITARY INNOVATION THROUGH NEOREALISM 

Military innovation is not an isolated process; it is shaped by the broader political, 

economic, and strategic environment of the international system. International Relations 

(IR) theories can provide valuable frameworks for understanding the forces that drive 

military innovation. Realism, particularly Neorealism, offers a compelling explanation by 

emphasizing the role of competition, power dynamics, and the security dilemma 

(Mearsheimer, 2001). This section focuses on Neorealism as a dominant perspective in 

the literature on military innovation. 

Neorealism, or structural realism, builds on classical realist ideas but shifts the 

focus from human nature to the structure of the international system (Waltz, 1979). In an 

anarchic system lacking a central authority, states prioritize survival and engage in self-

help behaviors to maintain power and security. According to Waltz (1997), states balance 

threats either by increasing their own military capabilities (internal balancing) or by 

forming alliances (external balancing). Internal balancing, through technological 

advancement and military buildup, is central to military innovation. States monitor rivals 

and adopt or develop new capabilities to maintain strategic parity (Parent and Rosato, 

2015). For example, great powers historically integrated key innovations, such as 

blitzkrieg tactics and carrier warfare, within a short period after their demonstration 

(Parent and Rosato, 2015). This dynamic underscores the importance of imitation and 

adaptation in military competition. In contrast, external balancing (forming alliances to 

counterbalance threats) is viewed by Neorealists as less reliable. While alliances offer 

temporary strategic benefits, they are often driven by necessity in times of war and are 

prone to uncertainty and mistrust (Mearsheimer, 2001). Historical cases, such as the 

Franco-Russian Alliance, reflect how alliances emerge under pressure but are seldom the 
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primary means of ensuring long-term security (Parent and Rosato, 2015). Neorealism’s 

emphasis on internal balancing highlights why states invest heavily in military 

innovation, preferring self-reliance over dependence on external actors.  

A core tenet of Neorealism is the security dilemma, where actions taken by one 

state to enhance security inadvertently threaten others, triggering arms races (Parent and 

Rosato, 2015). This dynamic creates competitive spirals, as states respond to perceived 

threats by accelerating military development, fostering further instability. Thucydides’s 

Trap, popularized by Allison (2017), reinforces this concept by describing how fear of a 

rising power can lead to conflict with an established hegemon. The rivalry between the 

United States and China exemplifies this, with both nations engaging in internal balancing 

through military innovation and defense investments (Allison, 2017). These frameworks 

not only explain past patterns but also offer insights into the future of military innovation. 

As global power shifts continue, Neorealism suggests that military competition and 

technological advancement will remain central to maintaining strategic stability in an 

increasingly contested international landscape.  
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3. METHODOLOGY 

Since the introduction of the term “bibliometrics” by Alan Pritchard in 1969 to 

describe “the mathematical and statistical analysis of bibliographic records”, the 

discipline has seen significant development and widespread adoption (Pritchard, 1969; 

Caviggioli and Ughetto, 2018). Standing as a rigorous method for exploring large 

volumes of scientific data, bibliometrics offers a structured approach to analyze the 

evolution of a field, uncover trends, collaboration patterns, knowledge gaps, and identify 

emerging areas of research (Donthu et al., 2021). Unlike traditional review methods, such 

as systematic literature reviews and meta-analyses, bibliometric analysis excels in 

managing the complexity and scale of datasets in fields that span multiple disciplines 

(Donthu et al., 2021). This widespread adoption of bibliometrics is relatively recent, 

particularly in disciplines like business, management, economics, and social sciences, and 

reflects the growing need and desire to understand how research fields evolve and behave 

(Donthu et al., 2021; Wallin, 2005). Numerous studies across various disciplines have 

employed bibliometric techniques to map the state of a field and analyze its evolution 

over time (e.g., Caviggioli and Ughetto, 2018; Wallin, 2005; Donthu, Kumar and Pandey, 

2020). Following the methodologies established in these works, this study applies a 

standard bibliometric approach to investigate the intellectual corpus of the growing yet 

relatively underexplored research field of military innovation. 

The review process began by defining the conceptual boundaries that frame this 

research. The objective was to gather articles and other published documents that explore 

military innovation. To achieve this, a broad dataset of works was collected from the Web 

of Science (WoS) Core Collection database. The WoS database was chosen over other 
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bibliometric databases such as Scopus or Google Scholar due to its superior reliability in 

tracking historical citation links, its high-quality abstract and keyword data essential for 

topic modeling, and the availability of comprehensive organizational metadata (Martín et 

al., 2018). These features make WoS particularly suited for a robust and detailed 

bibliometric analysis of the military innovation literature. Literature reviews generally 

serve two purposes: (a) summarizing existing research by identifying key themes and 

issues, thus providing a foundation for future work (Seuring et al., 2005), and (b) 

positioning scientific literature within the context of existing knowledge and theories 

(Saunders et al., 2009). Therefore, in this first phase of the study, the focus was on 

contextualizing the field and inform the subsequent bibliometric analysis by extracting 

critical themes, keywords, research trajectories, and delineating the field's thematic and 

disciplinary boundaries.  

The second phase of the study comprised of collecting, curating and analysing the 

bibliometric database. The collection was conducted, first, by using the search term 

military innovation in the topic field, a database of 2 093 results was amassed. After a 

quick analysis, the irrelevance of several papers became apparent. Using the search term 

“military innovation” in quotation marks allowed for papers with the exact term 

appearing in the topic field. From this search, 209 papers published between 1975 (when 

the first related article appears) and 2024 (when this analysis took place) were collected. 

The first 30 articles were briefly reviewed to identify additional terms that are frequently 

used in the literature. This review helped ensure the inclusion of key concepts and 

terminologies relevant to the field. Then, a new search was executed in the WoS database 

using the search query “military innovation” OR “military adaptation” OR “military 
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diffusion” OR “military change” OR “military evolution” OR “defense innovation” in the 

title OR topic OR abstract fields.  

The database of the 352 results was exported into an excel file for the curation of 

the set and to identify outliers. After examination and brief reviews of the papers, the 

search was refined by including only the documents by the types of “articles” and “early 

access” (which refers to articles being released early). Book reviews were excluded from 

the dataset primarily because they do not typically present original research or new 

findings, which does not align with the study’s focus on analyzing the intellectual 

structure of the field. Including book reviews could also introduce potential noise into the 

data, as they are not directly comparable to original research articles in terms of metrics 

like citation analysis or co-authorship networks. A second broad review of the 169 papers 

was conducted which led to identifying papers unrelated to military innovation research. 

The search was further refined by the inclusion of the following WoS categories: 

International Relations OR Political Science OR History OR Economics OR Area Studies 

OR Sociology OR Social Issues OR Management OR Humanities Multidisciplinary OR 

Multidisciplinary Sciences. The final dataset comprises 151 articles published between 

1975 and 2024, collectively accumulating 1 463 citations. According to the WoS Citation 

Report, the dataset exhibits an average H-Index of 19, reflecting its scholarly impact. Its 

evolution and relevance today can be visualized in Figure 2. The articles are distributed 

by categories as follows; International Relations (96), Political Science (70), followed by 

History (18), Economics (10), Area Studies (7), Sociology (7), Social Issues (5), 

Engineering Industrial (4), Management (4) and Humanities Multidisciplinary (3) (see 

Figure 3).  
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Then, the examination of the bibliometric data, involving techniques such as 

citation analysis and co-occurrence analysis was carried out (Broadus, 1987; Pritchard, 

1969). The data was analyzed through VOSviewer, a tool used to facilitate the 

visualization of results, providing both quantitative and qualitative insights into the field's 

development (Donthu et al., 2021).  

 

FIGURE 2. TIMES CITED AND PUBLICATIONS OVER TIME 
 
 

FIGURE 3. CATEGORY DISTRIBUTION OF THE DATABASE 
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4. ANALYSIS 

This section presents the findings from the bibliometric analysis, following the 

methodology outlined earlier. Each analytical unit (keywords, collaboration networks, 

citations, and bibliographic coupling) is explored in detail, providing a comprehensive 

view of the intellectual landscape of military innovation research. 

4.1. KEYWORD CO-OCCURRENCE ANALYSIS  

The initial focus was on the co-occurrence of author keywords to understand the 

core topics addressed by the research. With a minimum threshold set at three occurrences, 

31 out of the 385 author keywords identified in the dataset met the criteria, resulting in 

the identification of seven distinct clusters. Among the author keywords depicted in 

Figure 4, military innovation and military adaptation emerged as prominent keywords in 

the most integrated network, which can be explained by studying the interlinking lines 

between the keywords. The lines in the visualization represent the strength and relevance 

of the connections between nodes (keywords) (Donthu, Kumar and Pandey, 2020). These 

findings align with expectations based on the preliminary literature review. Notably, the 

military adaptation cluster demonstrates a strong linkage to context-specific keywords, 

such as Afghanistan, counter-insurgency, and the British army. The connections to 

learning and the First World War indicate an exploration of historical cases of military 

adjustment to evolving challenges. This reinforces earlier critiques that the field often 

remains confined to specific case studies, potentially limiting broader theoretical 

development and generalizability. The findings also highlight the academic interest in 

exploring topics such as organizational learning and military culture, which reflect 

broader efforts to understand how militaries behave. Specific nodes, such as those related 
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to Afghanistan, China, and the British army, underscore the field’s focus on context-

driven case studies. Additionally, the emergence of keywords like artificial intelligence 

and drones points to growing interest in advanced and niche areas of military innovation. 

Table 3 presents the top 10 author keywords along with their total link strength (TLS), 

offering a revealing glimpse into the core concepts shaping the military innovation 

discourse. The decision to focus on the top 10 stems from their clear representational 

strength – these keywords encapsulate the central themes of the field, whereas the 

remaining terms, while still relevant, exhibit a more diffuse presence and do not 

contribute as distinctly to the field’s intellectual structure. 

 
FIGURE 4. KEYWORD CO-OCCURENCE 
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TABLE 3. TOP 10 AUTHOR KEYWORDS 

# Keyword Occurrence TLS 

1 Military innovation 41 43 

2 Military adaptation 21 26 

3 Innovation 9 5 

4 Afghanistan 7 16 

5 Military 7 7 

6 Defense innovation 6 6 

7 China 5 5 

8 
Emerging 

technologies 
5 6 

9 Technology 5 4 

10 British 4 11 

 

4.2. COLLABORATION ANALYSIS 

For the collaboration analysis, the first unit of analysis was set to authors. The 

minimum number of documents per author was set to one, as well as the minimum 

number of citations per author. Of the 184 authors identified in the dataset, 153 authors 

met the threshold, forming the basis for the co-authorship network analysis. 96 clusters 

appear, with 86 links (see Figure 5). The network visualization highlights the 

collaborative landscape within the field, where each node represents an author, and the 

edges between them indicate co-authorship relationships. Larger nodes, such as those 

representing authors like Farrell, Theo and Dyson, Tom suggest individuals with 

significant contributions and influence within the dataset. The network also reveals 
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thematic groupings, with distinct clusters representing specific research groups or areas 

of focus within military innovation studies. Interestingly, the presence of smaller clusters 

and isolated nodes indicates a field with several semi-independent research networks 

rather than a single cohesive collaboration structure. This structure provides insight into 

the diversity and specialization within the field, emphasizing both its fragmented and 

interconnected nature. 

 

FIGURE 5. NETWORK OF AUTHOR COLLABORATION 
The second unit of collaboration analysis was set to organizations, with the 

minimum number of documents of an organization set to one as well as the minimum 

number of citations. Of the 141 organizations, 120 met the threshold. The co-authorship 

network at the organizational level is illustrated in the Figure 6. Larger nodes, such as 

those representing Harvard University, Netherlands Defense Academy, and King’s 

College London, highlight institutions with significant contributions and influence in the 

field. These institutions serve as key hubs of collaboration, with their size reflecting their 

central role in fostering research networks. The geographic diversity of institutions is 

notable, encompassing entities such as Rand Corporation in the United States, Nanyang 

Technological University in Singapore, University of Valencia in Spain, and Norwegian 

Defense Research Establishment in Norway. This diversity reflects the international 
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scope of military innovation research and highlights collaborations spanning defense-

focused organizations and academic institutions worldwide. Defense-specific institutions, 

such as US Naval War College, Korea Military Academy, and Norwegian Defense 

Research Establishment, underscore the field's applied focus, addressing practical 

challenges in military adaptation and innovation. Smaller or isolated nodes, such as 

University of Bath or Manipal Academy, represent institutions with limited collaboration 

in this dataset, potentially contributing independent or niche research efforts. In contrast, 

larger institutions, such as Harvard University and King’s College London, play a pivotal 

role in bridging gaps between academic and applied research, likely facilitating 

interdisciplinary studies on military innovation and adaptation. 

 

 

 

FIGURE 6. NETWORK OF ORGANIZATION COLLABORATION 
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The third unit of analysis was set to countries, with the minimum number of 

documents and citations of an organization both set to one. Of the 32 countries, 29 met 

the threshold. The full view of the country-level co-authorship network (Figure 7) 

provides a comprehensive perspective on global collaborations in military innovation 

research, building on the insights from the previously discussed key cluster. The USA 

emerges as the most prominent and central node, reflecting its dominant role in driving 

global research collaborations and contributing a substantial volume of research. This key 

cluster featuring the USA, England, Netherlands, and Canada are integral to 

understanding the broader network (see Figure 8). Peripheral nodes and smaller countries 

contribute to niche areas or emerging trends, while the field remains centered around this 

dense and cohesive Western core. England plays a pivotal role as a key hub, acting as a 

bridge between Western and non-Western countries. Its collaborations with nations like 

Germany and People’s Republic of China highlight its importance in connecting diverse 

research traditions, though these relationships remain less dense compared to the stronger 

intra-Western collaborations. Supporting roles are observed in countries like Netherlands, 

Canada, and other Western nations such as France and Denmark, which frequently 

collaborate with the larger hubs, further reinforcing the dominance of the Western 

research network. Beyond this core, the network includes peripheral nodes and isolated 

countries, such as Burkina Faso, South Africa, and UAE, suggesting either independent 

or emerging contributions to the field. Countries like India, Italy, and Japan show limited 

connections, reflecting niche research interests or domestic priorities that limit broader 

international integration. Despite their peripheral positioning, nations like Singapore, 

Israel, and South Korea show signs of becoming regional hubs, particularly in areas like 

artificial intelligence, drones, and cybersecurity, which are increasingly relevant to 
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military innovation. The limited representation of countries from Africa and Latin 

America, apart from isolated nodes like Burkina Faso and Chile, highlights regional 

disparities in contributions and collaborations. This reinforces the dominance of 

economically advanced and defense-oriented nations in the field of military innovation 

research.  

 
 
 
 
 
 
FIGURE 7. NETWORK OF COUNTRY COLLABORATION 
 
 
 
 
FIGURE 8. A CLOSER LOOK AT THE MAIN CLUSTER  
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4.3. CITATION ANALYSIS 

The first unit of analysis was set to documents. The minimum number of citations 

of a document was set to three to amass a reasonable depth in the field, while restricting 

the low cited papers. Of the 151 articles identified in the dataset, 88 met the threshold. 

The citation network visualization illustrates the interconnectedness and intellectual 

influence of key works in military innovation research (see Figure 9). At the center of the 

network, foundational works such as Grissom (2006) and Farrell (2010) stand out as the 

most frequently cited and central nodes (see Figure 10 for a closer look). These 

publications serve as cornerstones for the field, providing theoretical and empirical 

frameworks that are widely referenced across a variety of subfields and research themes. 

Other significant contributions, including Farrell (2008) and Rosen (1988), further 

reinforce the core intellectual foundation of military innovation studies. 
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The temporal diversity of the network, ranging from earlier works like Rosen 

(1988) to more recent studies such as Raska (2021) and Horowitz (2023), highlights the 

evolution of the field and its responsiveness to contemporary challenges and 

technological developments. The dense connections between core publications, 

particularly Farrell (2010), Grissom (2006), and Farrell (2008), suggest that these works 

are not only highly influential individually but also frequently referenced together. This 

interconnectedness reflects their complementary roles in advancing theoretical and 

empirical discussions, particularly around key topics like organizational learning, 

doctrinal change, and the integration of technological advancements in military contexts. 

Additionally, emerging contributions such as Raska (2021) and Horowitz (2023) are 

positioned close to the central nodes, indicating their growing influence in extending and 

refining existing theories. These newer works demonstrate how the field continues to 

evolve, incorporating modern 

technological and geopolitical 

considerations. At the same 

time, more peripheral works, 

such as Moghadam (2013) or 

Lock-Pullan (2005), focus on 

specific conflicts, regional 

studies, or niche 

methodologies, contributing 

to the field’s diversity. 

FIGURE 9. NETWORK OF DOCUMENT CITATION 
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FIGURE 10. MAIN CLUSTER OF THE NETWORK OF 
DOCUMENT CITATION  
 

 

 

 

 

4.4. BIBLIOGRAPHIC COUPLING 

The first unit of analysis for the bibliographic coupling was set to documents. The 

minimum number of citations of a document was set to one to amass a reasonable depth 

in the field, while restricting the never-cited papers. Of the 151 articles identified in the 

dataset, 122 met the threshold. Of the 122 documents, 104 were connected, which are the 

ones seen in the visualization of Figure 11. This cluster highlights a dense and 

interconnected network of key documents in the field of military innovation research. At 

its core are works by Grissom (2006) and Farrell (2010), which serve as central nodes 

due to their substantial influence and frequent co-citation with other studies. These 

publications form the intellectual backbone of the cluster, addressing foundational 

theories of military innovation, adaptation, and organizational dynamics. Surrounding 

these central nodes are additional highly interconnected works such as Rosen (1988), 

Foley (2012), and Catignani (2012). Their proximity to the core reflects their critical 

engagement with these seminal texts and their contribution to the broader discourse. The 

cluster also features more recent works, including Raska (2021), Horowitz (2023), and 
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Jensen (2020), which occupy prominent positions close to the central nodes. These 

studies demonstrate how contemporary research is extending and refining the established 

theories by addressing emerging challenges, such as the integration of advanced 

technologies and the evolving nature of modern conflict. Their inclusion underscores the 

field’s dynamic evolution, with newer contributions engaging directly with the 

intellectual core while adding fresh perspectives. A notable feature of this cluster is the 

high density of connections, which indicates frequent overlap in references and a shared 

reliance on foundational works. This interconnectedness highlights the cohesive nature 

of the cluster, suggesting that these documents collectively define a central body of 

literature within military innovation research.  Peripheral but still relevant contributions, 

such as Bellais (2006) and Agoston (2014), represent more specialized studies within this 

cluster. Their connections to the core highlight their importance in addressing specific 

aspects of military innovation while remaining anchored to the central theoretical 

frameworks. 

FIGURE 11. BIBLIOGRAPHIC COUPLING OF DOCUMENTS 

 

The second analysis of the bibliographic coupling was based on the sources, which 

provides valuable insights into the intellectual landscape of military innovation research, 

highlighting key journals and their relationships within the field. With a minimum 
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threshold of one citation and one document per source, 50 of the 66 identified sources 

met the inclusion criteria, ensuring a comprehensive yet focused examination. In the 

overview of the source network (see Figure 12), the distinction between the main cluster 

and the peripheral clusters is clear. The main cluster (see Figure 13), dominated by the 

Journal of Strategic Studies, is characterized by its high density of connections and 

central positioning. This cluster represents the intellectual core of military innovation 

research, with tightly interconnected journals such as Survival, International Security, 

and Armed Forces & Society. These journals frequently cross-cite one another, reflecting 

shared themes and a cohesive focus on key topics like military strategy, technological 

adaptation, and organizational dynamics. In contrast, the peripheral clusters are more 

loosely connected and positioned farther from the main cluster. Journals such as 

Economic Inquiry and Impact of Science on Society appear at the edges of the network, 

with weaker and fewer connections to the central journals. These peripheral sources likely 

focus on niche or tangential topics, contributing specialized insights that complement but 

do not directly engage with the core discourse of military innovation. The distance of 

these clusters from the main cluster underscores their more isolated role within the 

broader field, often addressing unique or interdisciplinary perspectives that expand the 

scope of research without directly anchoring it. The view of the main cluster seen in 

Figure 14 provides greater detail about the central journals and their interconnections. 

The Journal of Strategic Studies remains the dominant node, with a dense web of links 

connecting it to other influential sources. Journals like European Journal of International 

Relations, Small Wars & Insurgencies, and Armed Forces & Society are closely integrated 

into this cluster, reflecting strong thematic overlaps and mutual influence. This 

interconnectedness highlights the shared reliance on key journals and their role in shaping 
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the central debates and frameworks of the field. The visual contrast between the overview 

and the main cluster reinforces the hierarchical structure of the network. While the 

overview illustrates the broader ecosystem of sources, with a clear separation between 

the core and the periphery, the zoom-in reveals the intricate relationships within the main 

cluster itself. Together, these visualizations underscore the dual nature of the field: a 

tightly connected intellectual core driving the 

primary discourse, supported by a diverse 

array of peripheral sources that bring fresh 

perspectives and expand the boundaries of 

military innovation research. 

 
 
 
 
 
 

FIGURE 12. BIBLIOGRAPHIC COUPLING 
OF SOURCES 
  

 
 

 
 
 
 
 
 
 
 

 
FIGURE 13. MAIN CLUSTER OF THE BIBLIOGRAPHIC COUPLING OF SOURCES 

 

The bibliographic coupling’s third unit of analysis was based on the authors, 

which provides a comprehensive view of the intellectual connections within military 

innovation research. With the minimum threshold set to one document and one citation 
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per author, 153 authors met the inclusion criteria out of the total 184 identified. This 

approach captures a wide range of contributors, from central figures in the field to more 

peripheral contributors. The complete network visualization seen in Figure 14 highlights 

a clear distinction between the main cluster of closely interconnected authors and more 

peripheral authors with weaker connections to the core. The central cluster (see Figure 

15) represents the intellectual core of the field, where influential authors frequently cite 

each other and share thematic and methodological overlaps. Key figures, such as Farrell, 

Dyson, and Rossiter, are positioned at the heart of this cluster, reflecting their significant 

contributions and influence in shaping the discourse on military innovation, adaptation, 

and organizational dynamics. In contrast, peripheral authors like Ouellet and Bae are 

positioned at the edges of the network, with fewer connections to the central group. The 

peripheral position of these authors underscores their unique contributions to specific 

subfields while maintaining a degree of separation from the main body of literature. The 

close-up view of the main cluster reveals a dense and highly interconnected network of 

authors. Farrell, Dyson, and Lopez-Rodriguez are prominent nodes within this cluster, 

indicating their pivotal roles in the field. The strong links between these authors suggest 

frequent co-citation and shared research interests, particularly in areas such as the 

evolution of military doctrine, technological diffusion, and organizational learning. Other 

authors, such as Goldman and Hunziker, also occupy significant positions within the main 

cluster, highlighting their active engagement with the central themes of the field. The 

intricate web of connections between these authors reflects a robust intellectual 

ecosystem, where ideas and methodologies are continuously exchanged and refined. The 

zoomed-in view of the main cluster further highlights the collaborative and 

interconnected nature of the core authors. Their dense network reflects the maturity of the 
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field and the ongoing dialogue between key contributors. This interconnectedness is 

critical for driving theoretical advancements and maintaining the relevance of military 

innovation research in addressing contemporary challenges. The bibliographic coupling 

analysis of authors illustrates a well-structured and dynamic scholarly network. The main 

cluster, dominated by key contributors like Farrell and Dyson, serves as the intellectual 

backbone of the field, while peripheral authors enrich the discourse with specialized 

perspectives. Together, these elements reflect the interdisciplinary and evolving nature of 

military innovation research, highlighting both its cohesive foundation and its capacity 

for diversification and growth.  

The fourth unit of analysis 

for bibliographic coupling are the 

organizations, which highlights 

the contributions of institutions to 

the field of military innovation 

research. With the thresholds set at 

one publication and one citation, 

120 organizations out of 141 met 

the inclusion criteria. The analysis 

reveals a clear distinction between 

a dense core cluster of closely 

connected institutions and more 

loosely connected peripheral 

organizations. 

FIGURE 14. BIBLIOGRAPHIC COUPLING OF AUTHORS 
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FIGURE 15. MAIN CLUSTER OF THE BIBLIOGRAPHIC COUPLING OF AUTHORS 

 
In the complete network visualization, seen in Figure 16, the main cluster is 

prominently centralized, showcasing a tightly knit group of institutions such as King’s 

College London, Netherlands Defence Academy, and Harvard University. These 

organizations dominate the field, evidenced by their strong interconnections and central 

positioning. Their dense network reflects significant collaborative efforts, frequent cross-

citation, and thematic overlaps in military innovation research. These institutions are key 

contributors to the intellectual development of the field, often serving as hubs for 

influential studies and interdisciplinary dialogue. Peripheral organizations, such as the 

Atlantic Council and University of Illinois, are situated at the outskirts of the network, 

with weaker connections to the main cluster. These institutions contribute to niche or 

tangential areas of military innovation, broadening the scope of research but maintaining 

less influence on the core discussions. Their placement underscores their specialized 

focus or limited engagement with the central themes that dominate the field. The zoomed-

in view of the main cluster (see Figure 17) provides greater detail on the relationships 

between central institutions. King’s College London emerges as a pivotal node, reflecting 
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its significant role in advancing military innovation scholarship. Institutions such as 

Harvard University, Rand Corporation, and the Netherlands Defence Academy are 

closely linked to King’s College, forming a highly interconnected network. This central 

group is characterized by frequent collaboration and citation, indicating shared research 

priorities in areas like technological adaptation, strategic planning, and defense studies. 

Organizations such as George Mason University and Collège of Europe are also part of 

this core cluster but are positioned slightly toward the periphery, suggesting strong 

contributions to specific subfields while being less integrated into the overall network. 

The inclusion of entities like DeepMind highlights the increasing relevance of private and 

non-academic institutions in shaping discussions on artificial intelligence and other 

emerging technologies in military contexts. 

The central institutions, with their high levels of interconnectivity, act as the 

driving force behind major theoretical and practical advancements in military innovation 

research. Their influence reflects not only their academic output but also their capacity 

for fostering interdisciplinary collaboration. Peripheral organizations, while less central, 

play a complementary role by addressing emerging or niche topics. Their contributions 

often bring fresh perspectives or innovative approaches, expanding the boundaries of the 

field. For instance, the presence of private sector actors like DeepMind highlights the 

growing role of commercial technologies and dual-use innovations in shaping the future 

of warfare. The analysis of organizations reveals a well-defined intellectual landscape, 

with a strong central cluster of leading institutions surrounded by peripheral contributors. 

This structure reflects the field’s interdisciplinary and collaborative nature, driven by a 

core group of influential organizations and enriched by the diverse contributions of more 

specialized institutions. The insights gained from this analysis highlight the importance 
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of both established academic hubs and emerging players in advancing the study of 

military innovation.  

The fifth and final 

bibliographic coupling analysis 

surrounds the countries, 

highlighting a clear structure within 

the network, dominated by a central 

cluster with the United States at its 

core. This visualization seen in 

Figure 18 illustrates the geographic 

distribution of influence and 

collaboration within military 

innovation research, emphasizing the interconnectedness of global contributors. 

FIGURE 16. BIBLIOGRAPHIC COUPLING OF ORGANIZATIONS 
 
 
 
FIGURE 17. MAIN CLUSTER OF THE BIBLIOGRAPHIC COUPLING OF ORGANIZATIONS 

 
At the heart of the network lies the United States, represented as the largest and 

most connected node. Its prominence reflects its substantial academic output and its role 

as a central hub for research collaboration. Strong connections extend from the United 

States to key partners such as Canada, England, and the Netherlands, highlighting 

frequent co-authorship, shared research priorities, and active intellectual exchange. 
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Canada stands out as a close collaborator, while England and the Netherlands contribute 

significantly through their cross-national research efforts. Peripheral countries, including 

Israel, South Korea, and Japan, maintain links to the central cluster but occupy more 

marginal positions. These nations often focus on specialized topics such as regional 

security, asymmetric warfare, or technological innovation, enriching the broader 

discourse with niche insights. Emerging contributors like South Africa, Austria, and 

Denmark add diversity by addressing underexplored topics and incorporating unique 

regional perspectives. Regional subgroups also emerge within the network. European 

countries like Germany, France, and the Netherlands form a tightly interconnected 

cluster, reflecting their focus on defense innovation and policy. Similarly, connections 

among South Korea, Japan, and China underscore the growing role of East Asian nations 

in advancing technological and strategic innovation, often driven by regional security 

concerns. The network reveals a hierarchical yet collaborative structure. The leadership 

of the United States, alongside strong ties to Canada, England, and the Netherlands, 

underscores the centrality of these nations in shaping the intellectual landscape. 

Simultaneously, the involvement of peripheral and emerging contributors highlights the 

field’s global and interdisciplinary nature, with diverse perspectives enriching the 

discourse. The bibliographic coupling analysis illustrates a globally interconnected 

network, with the United States at its center. The strong collaborations among leading 

countries, complemented by contributions from peripheral and emerging players, 

emphasize the dynamic and inclusive character of military innovation research. This 

structure underscores the importance of fostering international partnerships and 

leveraging the strengths of both established and emerging contributors to address the 

evolving challenges in the field. 
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FIGURE 18. BIBLIOGRAPHIC COUPLING OF COUNTRIES 
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5. CONCLUSION 

This dissertation set out to answer two primary research questions: (1) What is the 

thematic and disciplinary landscape within the military innovation literature, and how can 

it be defined through bibliometric indicators? (2) How has military innovation literature 

evolved in terms of research focus, influence, and collaboration? By providing a 

comprehensive bibliometric analysis of military innovation research, this dissertation 

offers valuable insights into its thematic evolution, intellectual structure, and 

collaboration networks. By analyzing a dataset of 151 articles published between 1975 

and 2024, this study has mapped the core ideas that shape the field, identifying key 

contributors, institutions, and themes. The findings show that military innovation research 

is anchored in a strong intellectual core, with foundational works and seminal authors 

continuing to influence the discourse on technological adaptation, doctrinal change, and 

organizational learning. While the core theoretical concepts such as military innovation 

and military adaptation remain central, the field is also increasingly engaging with 

emerging topics like artificial intelligence, drones, and technological innovation. These 

shifts reflect the field's responsiveness to contemporary challenges in modern warfare and 

security. However, the analysis also reveals that the field is characterized by a Western-

centric research collaboration network, with the United States, England, and Western 

European nations dominating the intellectual landscape. This concentration of research 

within Western institutions and countries highlights the need for broader inclusivity, both 

geographically and institutionally. Notably, research contributions from regions like 

Africa and Latin America are underrepresented, pointing to disparities in global research 

participation and the potential for a more diverse set of perspectives to enrich the field. 
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Despite the valuable insights offered by this study, several limitations must be 

acknowledged. First, the reliance on the Web of Science database, while providing robust 

metadata, may have inadvertently excluded relevant research indexed in other sources 

such as Scopus or Google Scholar. Additionally, the exclusion of non-English 

publications may have led to an underrepresentation of significant research from non-

Anglophone regions, further solidifying the perception that this remains a predominantly 

Western-centric field. The inherent time lag in academic publishing and citation cycles 

presents another challenge, since emerging themes and recent intellectual shifts may not 

yet be fully visible within the dataset. 

Yet, this study, for all its analytical ambition, offers a static portrait of the military 

innovation literature – a moment frozen in time, capturing its intellectual architecture as 

it stands. Future research might enrich the picture by expanding the dataset to incorporate 

additional bibliographic sources and non-English publications, thus fostering a more 

inclusive and globally representative view of military innovation. Beyond bibliometric 

methods, qualitative approaches, such as expert interviews or case studies of military 

institutions, could offer deeper insight into how innovation unfolds in practice. 

Furthermore, a more dynamic analysis of the literature could illuminate the field’s 

intellectual evolution, distinguishing between enduring themes and emerging frontiers. 

This might be achieved by contrasting the earliest 75-80% of works with the most recent 

20-25%, or by segmenting the literature into thirds to observe the gradual transformation 

of dominant ideas. Such an approach would allow for a richer, more nuanced 

understanding of how military innovation scholarship has progressed, revealing not only 

where it has been but where it is inexorably headed. 
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Ultimately, to better reflect the complexities of modern warfare and security, the 

field should consider embracing broader international collaboration, drawing in 

perspectives beyond the traditional centers of military research. The study of innovation, 

after all, should itself be innovative – constantly adapting, expanding, and challenging 

the contours of its own intellectual boundaries. 
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APPENDICES 
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