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Innovacidn Organizacional en el Contexto Militar: Paradigmas Influyentes
y Brechas de Investigacion en el Avance del Sector de Defensa

Abstract: Innovation in the defense sector is driven by currents
of thought that tend to favor its practical applicability over its
theoretical foundation, which influences the scarcity of in-depth
reviews on the subject. Thus, the central purpose of this article is to
map the current state of research in military innovation, identifying
gaps in the national context and prominent international paradigms.
The methodology adopted was an integrative literature review in the
main databases on the subject, with an exploratory and descriptive
character. The results obtained offer an overview of the predominant
currents of thought and propose a research agenda focused on
the main gap identified, namely, organizational innovation in
the military context. The main theoretical contribution is to
highlight organizational innovation and its operationalization as
the main barriers to be studied and overcome. In the practical field,
ways of implementing it through sectors dedicated to innovation
are proposed.
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Resumen: La innovacién en el sector de defensa estd guiada por
corrientes de pensamiento que tienden a favorecer su aplicabilidad
prictica en detrimento de su fundamentacién teérica, lo que
influye en la escasez de revisiones en profundidad sobre el tema.
Por lo tanto, el propdsito central de este articulo es mapear el estado
actual de la investigacién en innovacién militar, identificando
brechas en el contexto nacional y paradigmas internacionales
destacados. Se adoptd, como metodologfa, una revisién integradora
de la literatura en las principales bases de datos sobre el asunto,
de cardcter exploratorio y descriptivo. Los resultados obtenidos
ofrecen una visidn de las corrientes de pensamiento predominantes
y proponen una agenda de investigacién centrada en la brecha clave
identificada, a saber, la innovacién organizacional en el contexto
militar. El principal aporte teérico consiste en resaltar la innovacién
organizacional y su operacionalizacién como barreras esenciales
a estudiar y superar. En el campo préctico, se proponen medios para
ponerla en accidn a través de sectores dedicados a la innovacién.

Palabras clave: Innovacién Organizacional; Instituciones Militares
Brasilefias; Brechas de Investigacién; Revisién Integradora.

Daniele Diniz

Universidade Federal de Lavras. Programa
de Pés-Graduagio em Administragio
Lavras, MG, Brasil
danieledinizdgd@gmail.com

Dany Tonelli

Universidade Federal de Lavras.
Departamento de Gestio de Pessoas
Lavras, MG, Brasil
danytonelli@ufla.br

Received: Dec. S, 2023
Accepted: June 20, 2024

COLEGAO MEIRA MATTOS
ISSN on-line 2316-4891 / ISSN print 2316-4833
http://ebrevistas.eb.mil.br/index.php/RMM/index

Creative Commons
= Attribution Licence

Coleg. Meira Mattos, Rio de Janeiro, v. 18, n. 62, p. 289-306, may/august 2024 289


https://orcid.org/0000-0002-2931-7066

https://orcid.org/0000-0002-4307-6430

290

ORGANIZATIONAL INNOVATION IN THE MILITARY CONTEXT

1 INTRODUCTION

Academic research in the field of military innovation assumes a role of considerable
relevance due to its potential to make substantial contributions, both theoretically
and practically (Griffin, 2017). However, its influence within the realm of scientific
knowledge is still considered superficial (Griffin, 2017; Althoff et al., 2020), except within
a highly specialized circle composed of scholars and professionals exclusively dedicated to
this field. Fundamental topics in the research agenda on innovation in public or private
organizations, such as organizational culture, the inherent challenges of institutional
learning, and the assessment of the relative influence of internal and external factors on
change processes remain underexplored in the military context (Griffin, 2017; Althoff et
al., 2020).

Barry R. Posen (1984, cited in Griffin, 2017), who is considered a pioneer in
the study of military doctrine, postulates that innovation in the military environment
is a scientific field regulated by specific and little-accessed currents of thought.
Furthermore, such currents tend to favor practical applicability over “theoretical purity,”
which certainly contributes to the minimal number of publications on the subject.
To change this scenario, this field of study needs innovative perspectives that maintain
its intellectual integrity, transcend theoretical compromises, and incite fundamental
epistemological and ontological discussions (Griffin, 2017). The strategic sensitivity of
its activities, aimed at defending and maintaining national sovereignty, often prevents the
transparency needed for more in-depth empirical research (Griffin, 2017; Althoff et al.,
2020). The imperative for the armed forces to learn, adapt, and anticipate remains valid
in both conflict and peacetime situations. However, there is a natural tendency within
these organizations to focus on innovation dynamics only when deficiencies in addressing
a potential threat become evident or when they find themselves ill-equipped to face an
existing one (Franco-Azevedo, 2018; (Griffin, 2017).

Organizing and implementing planned changes that add value, i.c., innovating
is something widely recognized as essential for enhancing the State’s problem-solving
capacity and driving societal advancement (Maia et al., 2021). Organizations’ innovative
competencies include not only the ability to understand and react to changes in its
context but the need to explore new perspectives and develop knowledge and creativity,
with special attention to the human element (Dobni, 2008).

Studies on military innovation highlight two main branches: technological
and non-technological innovation (Franco-Azevedo, 2018; Marinho, 2022; Brites,
2022). Technological innovation encompasses the development of military equipment,
weapons, and systems, focusing on improving tangible products such as weapons and
military vehicles intended for defense use. In contrast, non-technological innovation
relates to changes in strategic, tactical, and doctrinal principles of military operations,
involving processes improvements (Franco-Azevedo, 2018; Marinho, 2022; Brites, 2022).

Additionally, innovation can be observed from two perspectives: top-down and
bottom-up. Top-down innovation, aligned with hierarchy and strategic planning, involves
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the development of new technologies and the acquisition of equipment initiated by higher
hierarchical levels (Grissom, 2006). On the other hand, bottom-up innovation arises from the
practical knowledge of combatants and needs identified on front lines, and it is more challenging
to implement due to cultural and organizational resistance (Grissom, 2006).

An organization’s capacity for innovation is a characteristic that develops over
time. Thus, organizations do not need to attempt to develop all “innovation competencies”
simultaneously. Instead, they should focus on their specific organizational gaps (O’Connor
et al., 2008).

Therefore, the purposes of this study are to conduct a comprehensive analysis
of the current state of research on military innovation in Brazil and to identify the main
paradigms influencing the subject at the international level, through an integrative
literature review. As a result, we hope to identify possible gaps in military innovation,
guide future research, and provide a deeper understanding of areas requiring greater
attention and investigation.

This paperislogically structured as follows. The applied methodology is presented,
along with an analysis of the main studies supporting the research. Next, the body of the
text is subdivided into two categories of results. First, internationally influential paradigms
and the most relevant works returned in the Brazilian context are presented. Finally,
the main gaps and directions for future research are identified, along with an alternative
theoretical model based on hypotheses identified within the scope of military innovation,
particularly in the Brazilian context

2 METHODOLOGY

In this study, a systematic literature review (SLR) was adopted for its
methodical, clear, and reproducible approach. Methodologically, SLR requires
the formulation of a well-defined question, the development of a search strategy,
the establishment of inclusion and exclusion criteria for articles and most importantly,
a careful evaluation of the quality of the obtained literature (Depaepe, Verschaffel,
Kelchtermans, 2013).

The search strategy employed used the terms “innovation” and “military” in
the main databases on the subject: the Repositorio Institucional da Producdo Cientifica
da Marinha do Brasil, DSpace DECEX Exército, the institutional repository of the
Brazilian Air Force (FAB), Defense Technical Information Center, Web of Science, and
Scielo. However, this strategy returned few works within the Brazilian context, and
thus, considering the scarcity of available studies and the uniqueness of the country’s
armed forces, an integrative literature review was chosen (Torraco, 2004).

The insufficiency of academic sources on the subject is tangibly reinforced
by the systematic review conducted by Althoff et al. (2020). In Chapter S of the
book Gestio da produgio em foco, the authors conducted a comprehensive analysis
of the literature on innovation management in military organizations in Brazil and
worldwide, aimed at exploring the main scientific contributions in this context.
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Considering the intrinsic importance of the innovation management process for
entities of all kinds, the authors highlight that, in military organizations, this process
assumes an even more fundamental role, as they are responsible for defending
a nation’s sovereignty (Althoff et al., 2020). Notably, the authors concluded and
demonstrated that the most prominent countries in researching this topic are the
United States, China, and India, which together account for more than 50% of the
publications on the subject. In contrast, Brazil had just two articles and ranked 42nd
in the year of the study.

The choice of an integrative literature review was based on academic principles.
According to Patterson (1986), a subject gains relevance by having applicability in
various situations, transcending restricted boundaries, and sustaining its importance
for empirical behavior. Thus, the literature review offers substantial contributions,
enriching the field with new strands (Torraco, 2004).

Torraco (2005) asserts that the characteristics of a review are conditioned by
the maturity of the topic addressed. An integrative literature review of a mature topic
encompasses the need to critique and possibly reconceptualize a knowledge base that
continues to expand and becomes increasingly diverse. On the other hand, an integrative
literature review of new or emerging topics provides a comprehensive conceptualization
and synthesis of the literature to date (Torraco, 2004).

During the data search, it became evident that this study was characterized
as an integrative review pertaining to the latter category, as it aimed at addressing
a new and emerging topic, albeit within a consolidated and mature context. Certainly,
as highlighted by Torraco (2005), it is rare for reviews to cover all aspects of research.
Instead, the intention is to address the main international schools of thought, Brazilian
empirical research, and potential gaps (Torraco, 2005), without intending to exhaust
the subject.

According to Torraco (2005), the development of a comprehensive synthesis of
the literature generally results in the creation of a new perspective. The most common
forms of synthesis involve the proposal of a research agenda, a taxonomy (Doty & Glick,
1994), an alternative conceptual model or framework, and a metatheory (Ritzer, 1992).
Hence, this study aims at presenting a research agenda based on an alternative conceptual
framework, with propositions that guide the course of future investigations.

2.1 Main methodological steps

The first phase consisted of defining the research theme, which focused on innovation
within the context of Brazilian military organizations. The second phase concentrated on
establishing the inclusion and exclusion criteria for studies, as well as sampling and literature
search. The articles’ selection and rejection process was conducted with meticulousness and
transparency (Torraco, 2005). Thus, articles, dissertations and theses were carefully selected
when directly related to the theme of innovation, addressing the analysis of the implementation
process of technological and non-technological innovations within the Brazilian defense
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sector. Due to the scarcity of obtained studies, topics such as innovation management, open
innovation, innovation ecosystems, barriers or inhibiting factors, as well as innovation-focused
culture and leadership, were also considered. The main references selected during this phase of

the review are listed below:

Table 1. Main references related to innovation and the Brazilian defense sector

TOPIC DEFENSE SECTOR REFERENCES
Defense Industrial Base
(DIB)
Engine & Art - of War: innovation Brazilian Air Force (FAB)
in the defense sector Higher Education Mota (2009)
Institutions (HEI)
Government
DIB
Defense mfmagement: the innovation FAB Franco-Azevedo (2013)
system in the non-war segment HEI
Government
DIB
Science, Technology, and Innovation in FAB .
Defense: notes on the Brazilian case HEI Schmide (2013)
Government
Innovation management audit Brazilian Navy Almeida et al. (2016)
Mlhtar.y cultur.e Brazilian Army Cruz (2022)
and professional mindset
. Cul.tflre of InnoYatlf)n FAB Borba (2022)
in Military Organizations
.. .. . DIB
The role of military organizations in .
. . .. Brazilian Army .
innovation ecosystems: an analysis in the HIET Pereira (2022)
Brazilian context
Government
Development of Innovations in the
defense sector in Brazil: FX-2/Gripen FAB Brites (2022)
NG Program
The influence of information
technology management in the FAB Albuquerque et al. (2019)
military sphere
Challenge.s of 1nn0va.t1.on asa stra.t'eg.y Brazilian Army Caldeira e Barbosa (2021)
for generating land military capabilities
Proposals for open innovation strategies "
for public administration institutions: Brazilian Army Marinho (2022)
case study of the EB
. . . DIB
The innovation system in the defense .
. . . . Brazilian Army .
sector in Brazil: prospective analysis HIET Freitas (2013)
of scenarios
Government

Source: the authors

In the global defense sector, the following studies were selected.
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Table 2. Main references related to innovation and the global defense sector

TOPIC DERENSE SECTOR REFERENCES
. S DIB
Innovation management in military FAB
organizations: a systematic review from Althoff et al. (2020)
HEI
1945 t0 2019
Government
Challenges of 1nn0vat1f)n asa strategy for International Air Forces Caldeira e Barbosa (2021)
generating
land military capabilities International Air Forces Hill (2015)
Military Innovation and Military Culture |  Forga Aérea Americana Borba (2022)
Subc.u.l caral Inﬂuen.ce on U.S. Air Force White (2019)
Military Innovation
The future of military innovation studies U.S. Air Force Grissom (2006)
Military Innovation Studies: . . .
Multidisciplinary or Lacking Discipline? Internacional Air Forces Griffin (2017)

Source: the authors

Moreover, studies with related themes, conducted within public administration entities
such as the Military Police (Oliveira, 2008), the Military Fire Brigade (Souza, 2017), the Federal
Court of Accounts (Souza, 2017), and the Federal Police (Morales, 2021), were selected and
thoroughly reviewed. The purpose of it was to broaden the scope of the literature review and
provide a solid foundation for potential comparisons and recommendations.

In the third phase, the elements to be extracted from the selected studies were determined,
aiming at categorizing the collected data. The aim of this step was to structure and summarize
the information, setting up a readily accessible and manageable database containing the main
conclusions, limitations, and future perspectives outlined in the reviewed studies (Torraco, 2005).

The fourth phase was characterized by the critical evaluation of the studies incorporated
into the review. The analysis was conducted to elucidate underlying reasons for divergent or
conflicting results among the examined texts, primarily employing epistemological research,
investigating relevant quantitative evidence, and ontological research by examining narratives of
interviews conducted in the selected studies.

In the fifth phase, the synthesis of topics, identification of conclusions, and formulation
of a research agenda were conducted, specifically targeting the most notable gap: studies on non-
technological innovation and the development of an alternative conceptual model including all
hierarchical levels in the analysis (Torraco, 2005).
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3 RESULTS OF THE INTEGRATIVE REVIEW IN THE INTERNATIONAL
AND BRAZILIAN CONTEXTS

3.1 Current state of research on military innovation in the international context:
influential paradigms on military innovation

Military innovation investigates which changes in operational practice can result in
a substantial increase in military effectiveness (Grissom, 2006). Currently, research in this
domain employs both International Relations (IR ) theories and Organizational Theory (OT)
models. It focuses on methods that highlight the influence of environmental and cultural
factors on the innovative productivity of armed forces, in addition to exploring the role of
other elements that may facilitate or hinder innovation in military organizations (Lee, 2019).

To understand how this process unfolds in institutions characterized by
traditionalism and hierarchy, theorists initially turned to debates in IR, particularly those
derived from neorealism, which consider power as the central factor of analysis.

The main paradigms identified in the international literature center on
Grissom’s (2006) perspective. The author, one of the most influential in military studies,
identified three schools of military innovation considered rational and objective: the civil-
military model, the inter-service rivalry model, and the intra-service dynamics model.
All three indicate that the determining factors of military innovation are primarily
constructed around a neorealist perspective. Additionally, the author identified a fourth
school, predominantly cultural in nature, which describes the role of norms in military
innovation (Grissom, 2006).

The rational models constitute theories that explain innovation in the military
context from neorealist perspectives centered on the concept of power, usually adopting
objectivist approaches. In such approaches, innovations are motivated by the pursuit of
strategic advantage and security in an anarchic international system, in which the relative
power of states influences their interactions (Grissom, 2006). From this perspective,
research takes a neutral stance, and the researcher assumes the role of an impartial observer
whose responsibility is to describe culture via a representational method (Janiéijevié, 2011).

The civil-military model is the oldest theory in the field of military innovation,
originating from Barry Posen’s book, The Sources of Military Doctrine, published in 1984.
Posen (1984) argues that the combination of balance-of-power theory with organizational
theory provides a more comprehensive explanation of why military organizations innovate
or fail to do so.

By conducting case studies, Posen’s research (1984) analyzed how civilians compel
military organizations to innovate in response to changes in the balance of power. However,
these organizations resist change due to their own organizational imperatives. The author validated
this model by investigating the military doctrines of France, Britain, and Germany between the
two world wars, concluding that the civil-military dynamic determined whether the militaries
of that period innovated (Grissom, 2006). The civil-military model argues that civilian statesmen
foster military innovation after conducting a rational assessment of security threats to the state.
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In scenarios of scarce security, these agents promote military innovation in collaboration with
officers who share the same perspectives. However, military organizations tend to resist, seeking to
maximize their power in the face of structural and material constraints (Grissom, 2006).

The second current of military innovation, the inter-service rivalry model,
identified by Grissom (2006), focuses on the dynamics among a state’s armed forces.
The main argument of this model is that the scarcity of resources within the forces, such as
materials, budgetary authority, and size acts as a catalyst for innovation (Grissom, 2006).
This model posits that the armed forces compete to lead innovative projects, enhancing
their technical capabilities and solutions to these innovations, aiming to secure increased
resources for their organizations (Sapolsky, 2013). Harvey Sapolsky presents an example
of this model in the work Polaris System Development: Bureaucratic and Programmatic
Success in Government. The author showed that the development of the Polaris submarine-
launched ballistic missile system was driven by competition between the U.S. Navy and
the U.S. Air Force, the latter with its intercontinental missile, Minuteman. Such rivalry
between the forces spurred the U.S. Navy, removing bureaucratic obstacles and helping
the Polaris program to manage and allocate talent and resources more efficiently than most
programs (Sapolsky, 2013).

The third theoretical current in the field of military innovation, known as
the intra-service dynamics model, focuses on the internal interactions among military
personnel from the same armed force (Grissom, 2006). In this context, “sub-communities”
within the military environment compete for material resources, from budgetary authority,
power, and promotions, aiming to promote their particular visions of innovation within
the organization (Grissom, 2006). This model suggests that, to understand innovation
processes in military organizations, it is essential to analyze the agents that constitute them
(Grissom, 2006). The seminal work of this current, Winning the Next War by Stephen P.
Rosen, proposed this model after analyzing more than 20 instances of military innovations.
Rosen (1994) argued that successful innovation requires a very specific alignment among
senior leaders, mid-level officers, and institutional structures to ensure the longevity of
an innovative proposal. The intra-service dynamics model indicates that, given that threat
perception is inherently subjective, sub-communities emerge within the armed forces
themselves, with distinctinterpretations of imminent threats and related solutions (Rosen,
1994). As they gain support in terms of funding, authority, and influence, these demands
become institutionalized, promoting innovation. In addition to these realist aspects,
Rosen (1994) also implicitly recognized the potential of culture in influencing innovation,
observing that actors’ assessments of the threat environment are shaped by the unique
perception of each sub-community, which is influenced by culture (Lee, 2016).

Finally, the fourth approach proposed by Grissom (2006) identifies culture as a crucial
variable in explaining how military innovations explicitly materialize. The cultural perspective
embraces the constructivist view and conceptions from the field of organizational culture.
It argues that norms provide agents with fundamental understandings of their identity and
interests, conferring a potentially significant power that explains why military organizations
innovate (Lee, 2019).
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In the cultural model, a set of implicit beliefs exerts a substantial influence on the
trajectory of military innovation (Desch, 1998). The senior management, holding higher
ranks and operating at the strategic level of the organization, plays a key role in establishing
this culture. In this model, senior officers and/or civilians with significant political influence
are the agents of innovation (Grissom, 2006). Certainly, the idea that cultural norms can
instigate change seems apparently contradictory, considering that such cultural norms are
internalized as axioms after being institutionalized as rules or practices deemed effective
(Farrell & Terriff, 2002).

Despite their disparities, the currents share some relevant conclusions.
The four contemporary currents of military innovation, along with most
prominent studies on the subject, argue that “military organizations are inflexible,
prone to inertia, and resistant to change” (as cited in Griffin, 2017, emphasis added).
Given their substantial bureaucratic dimensions, “Almost everything we theoretically
know on large bureaucracies suggests not only that they are difficult to change but that
they aredesigned not to change” (as cited in Griffin, 2017, emphasisadded), as pointed
out by Rosen.

However, such implications merely suggest that military organizations need
to be instigated to innovate (Grissom, 2006). According to Barry Posen, even the most
successful military organizations require a significant external influence to promote
innovations. Moreover, it is important to note in this review that all the main models
of military innovation operate hierarchically, from the top down (Grissom, 2006).
According to the author, none of the major models of military innovation postulate
the possibility of innovation occurring from the bottom up.

In this context, theoretical studies such as that of Samuel P. Huntington
(1996), an American political scientist, emphasize that military culture,
by valuing ceremony, tradition, and historical knowledge, strengthens ties with
the past, providing learning and preparation for future challenges. However,
resistance to change can be a characteristic of military culture, especially when it
comes to innovation. The conservative culture hypothesis postulates that certain
elements of military culture can inhibit innovation, such as the emphasis on
collectivism over individualism and the focus on tasks and convergence rather
than ideas and divergence. The value placed on uniformity may also restrict
diversity (Kier, 2017).

The balance between control and individual initiative in executing
military operations is critical. Innovation can influence this balance, affecting
how to interpret and adapt orders to ever-changing conditions on the battlefield.
During peacetime, tolerance for uncontrolled experimentation is reduced,
which may hinder innovation (Dougherty, 2018).

In this scenario, strategic leadership in the armed forces plays a vital role in creating
an environment conducive to the development of good ideas into effective war strategies.
The future depends on the military’s ability to innovate and face constantly evolving challenges
(Dougherty, 2018).
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3.2 Current state of research on military innovation in the Brazilian context

In Brazil, there have been cases in which the state played a fundamental role in
advancing scientific and technological fields, resulting in notable achievements in sectors
such as agriculture, oil, and telecommunications. In addition to these, the aerospace
platforms sector is currently the most comprehensive within the Defense Industrial Base
(DIB) (Martins, 2023).

However, most of the reviewed authors (Freitas, 2013; Martins, 2013;
Franco-Azevedo, 2018; Brites, 2022; Marinho, 2022) agree that the Brazilian defense sector
is highly dependent on foreign technology for high-tech products, systems, or components
(Martins, 2023). This is evident, for example, in state-of-the-art military aircraft such as the
French Rafale and the Swedish SAAB. In some cases, the national production structure is
almost non-existent, either due to disorganization over past decades—as seen in the armored
vehicles sector—or because of the use of sophisticated technologies not yet developed in the
country, such as in the nuclear submarine segment (Martins, 2023).

Regarding research, it is pertinent to compare its scarcity to the dependence on the
importation of international inputs. In other words, there are few examples of empirical
research focused on the Brazilian context. The Brazilian Army stands out as a pioneer and
leader in publications on military innovation. Mota’s work (2009) is notable as a precursor
by conducting a case study on the Command and Control Project of the Brazilian Army.
The applied methodology explored all stages of the innovation process, revealing its gaps
and strategic advantages (Mota, 2009). However, like other researchers, the focus was on the
perception and inclusion of samples from the strategic level of top leadership. A plausible
assumption that may explain the predominance of studies centered on the tactical and strategic
levels in the military context is the “standpoint” of the researchers themselves, who occupy
these hierarchical levels.

Cunha (2017) illustrates successful cases, such as the project RDS-Defesa, based on
the triple helix model formulated by Etzkowitz and Leydesdorff. However, the author expresses
a deep and exclusive concern with technological innovation, particularly regarding defense
products, analyzing the partnership among government, universities, and industry from the
perspective of technological innovation and economic development (Cunha, 2017).

Marinho (2022), in his thesis, collected data through documentary research and
fieldwork through interviews with military personnel and civilian employees of the Army
who coordinate undergraduate and graduate courses at the Military Institute of Engineering
(IME), as well as project managers at the Army’s Technological Center (CTEx). Once again,
there is a clear emphasis on studying innovation from a predominantly technological
perspective, always from the point of view of top management in military organizations
(Marinho, 2022).

Marinho (2022) conducted a diagnosis of the level of expertise and intellectual property
within the researched organizations, finding a very low percentage of qualified personnel.
The author concluded that the Brazilian Army presents itself as a promising case study on open
innovation in the public administration, given the institution’s extensive structure dedicated
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to innovation activities. This structure ranges from basic and applied research at the IME to
research and development at CTEx, and later evaluation at the Army Evaluation Center (CAEx),
sometimes reaching the production stage at the war arsenals.

The Brazilian Navy was studied by Almeida et al. (2016), who investigated the
presence of management factors conducive to innovation in military research institutions
associated with it, such as the Naval Systems Analysis Center (CASNAV) and the Navy
Research Institute (IPqM), based on the innovation management audit model proposed by
Tidd (2015). The approach used was qualitative and exploratory, and in addition to theoretical
and empirical bibliographic sources, and included direct observation research, application of
questionnaires based on innovation management process audits proposed by Tidd, Bessant,
and Pavitt (2008), and open interviews. As a result, the authors concluded that “the culture
of innovation is still in development within the organization.”

The FAB was the subject of study in Brites’ thesis (2022). This author highlighted
the main barriers to technological innovation in the sector, such as difficulties in intersectoral
coordination, legal restrictions, hierarchical organizational structure, risk aversion,
budgetary and financial resource limitations, among others (Brites, 2022).

Thus, the review of the Brazilian literature shows that the environment of the national
defense sector is still only partially conducive to innovation (Freitas, 2013). This is partly
due to the fragmentation and lack of integration between the institution’s internal and
external agents (Franco-Azevedo, 2018). Moreover, it can be inferred that research in the
Brazilian military defense sector is still in its early stages and approached in a limited manner,
possibly due to restricted access to organizations, with an exclusive focus on the technological
dimension and the top-down perspective.

4 DISCUSSION AND IDENTIFIED RESEARCH GAPS

The integrative review on military innovation, both in Brazilian and global contexts,
highlights the intricate complexity involved in understanding the impacts of changes
and advances in operational practices to improve the effectiveness of the armed forces
(Franco-Azevedo, 2018).

However, the reviewed works, while employing various theoretical approaches,
focus only on the technological aspect and the top-down perspective when analyzing military
innovations. None of the reviewed Brazilian or international studies addressed organizational
innovation from the perspective of differentiation by military subcultures, such as officers,
non-commissioned officers, and enlisted personnel, despite indications of its importance
(Grissom, 2006).

Thus, there is a significant gap in the literature regarding the lack of empirical
studies in both non-technological or organizational dimension and the bottom-up
perspective. Additionally, the absence of recent investigations addressing the
relationship between internal and external drivers of change is another important gap,
especially considering the central importance of this topic in the debate on the dynamics
of military innovation.
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The identification of this theoretical gap is not a critique of the quality of the various
innovation theories developed by scholars. However, it is relevant to confirm the natural
tendency in the field to prioritize practical utility over theoretical purity, which limits the
research agenda.

It is also noted that, although there seems to be a commitment from the high
command of the armed forces to innovations, initiatives in this area are not always
adequately communicated to the audience that needs to be aware of them (Grissom,
2006). There are communication failures leading to a lack of knowledge on innovation
systems in use in the sector, which Franco-Azevedo (2013) calls the “Complexo de
taciturnos” [Taciturn Complex] or fragmented communication. There is also the
situation characterized by the underutilization of existing creative capacity, which this
author calls “Complexo do Clone Anfiboldgico” [ Amphibiological Clone Complex].

The prevalence of the hypothesis of a conservative culture in the military
sphere suggests that its elements may constitute obstacles to innovation. However,
this approach does not consider that characteristics that may limit idea generation,
such as a strong respect for authority, can also facilitate the implementation of
correspondent ideas. Studies conducted at FAB indicate that, when adopting an agile
methodology tool known as Scrum, researchers identified challenges arising from the
hierarchy, yet discipline was recognized as a facilitating element (S4, Vieira, Cunha,
2022). It is important to note that military culture is inherently execution-oriented
(Govindarajan & Trimble, 2010). It increasingly consists of professionals with unique
technical, cognitive, and behavioral skills that can be directed toward the middle-up
implementation of innovations (Nonaka & Takeuchi, 1997). In this model, innovation
ideas and initiatives are driven by all hierarchical levels of the organization, combining
strategic vision and resources from top management with the operational knowledge
and experience of the execution levels.

As theoretical grounding for future studies, the theory of Organizational
Development is suggested, based on concepts proposed by Edgar Schein (2010),
which emphasizes substantial cultural metamorphosis for the effective accomplishment
of planned changes. This approach not only acknowledges but also insists on overcoming
mere structural modifications, shifting the focus toward a holistic revitalization of norms,
values, and entrenched practices within the organizational context. The essence of this
theory lies in the understanding that genuine innovation cannot be achieved through
superficial reforms, known as “innovation theater,” in which organizations present
unstructured initiatives lacking continuity and without a mindset for transforming
organizational culture (Blank, 2019).

Thus, the importance of studying the concept of resilience in the military
context related to the organizational capacity to respond to disruptive phenomena
by using gradual positive adaptations, reaching higher levels of complexity without
losing stability is highlighted (Vasconcelos et al., 2017). Thus, even in the face of
multiple disruptions, a resilient organization is capable of learning, evolving, and still
maintaining its stability.
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Finally, itis worth mentioning that the main research reviewed on innovation in the
defense sector focused on innovations within this sector in a general and undifferentiated
manner. Thus, they enc ompass both military and civilian innovations in a homogenized
way. However, the internal defense agents, such as the Navy, Army, and Air Force,

have completely unique operating dynamics compared to external agents, composed by
DIB, HEI, and the Government.

S CONCLUSIONS

The armed forces need to adapt and modernize to fulfill their functions in better ways,
both in times of peace and war ( Teixeira Junior & Gama Neto, 2018). The urgency of collaborative
innovation and culture in enabling this dynamic is evident, promoting superior military
capabilities and versatility in combat (Dougherty, 2018). Despite this, a conclusion based on this
review is that research on military innovation remains, at best, in a developmental phase. This is
due to peculiarities of the field and resistance to conduct empirical studies within the military
context. Innovation requires cultural changes that foster an awareness of change, adding value at
all hierarchical levels.

Based on this, future investigations are recommended to map the trajectory
of non-technological innovation and its barriers within military organizations. At the
micro-level perspective, the individual level requires special attention, until reaching the
macro perspective (Melo et al., 2021). Thus, the validation of operationalizing organizational
innovation through the successful implementation of the Innovation Function in the military
context is suggested. This function, known as a crisis cell focused on innovation in both
forms (technological and non-technological) and perspectives (top-down and bottom-up),
is formally established within the institution and consists of trained personnel dedicated
exclusively to innovation. By integrating into the preexisting organizational structure,
the Innovation Function enables the implementation of changes without significant
structural disruptions (O’Connor et al., 2018).

Considering that sustained innovation results from a culture conducive to it, and that
the human factor exerts the greatest influence on the formation of such culture (OECD, 2015),
future empirical studies on innovation and military culture as complementary or mutually
exclusive concepts are suggested.

Finally, this integrative review aimed to synthesize existing knowledge on military
innovation research. However, it is not free from limitations regarding the selection and inclusion
of studies, as such choices can be subjective, leading to the inclusion of works that confirm
the reviewers” hypotheses. Furthermore, the interpretation of the results may be influenced by
the authors” own perceptions and biases. To mitigate these biases, triangulation of researchers in
the review process is recommended.

6 CONTRIBUTION OF THE AUTHORS

All authors participated equally in the preparation of the article.

Coleg. Meira Mattos, Rio de Janeiro, v. 18, n. 62, p. 289-306, may/august 2024

301



302

ORGANIZATIONAL INNOVATION IN THE MILITARY CONTEXT

REFERENCES

ALMEIDA, L. C. P. de; ANDRADE, E. P. de; ALENCAR, R. S.; ASSIS, W. S. de; SILVA,
A. M. da. Inovagio em institui¢io militar de pesquisa: um estudo de caso exploratério.
Revista Produgio Online, Florianépolis, v. 16, n. 4, p. 1371-1392, 2016.

ALTHOFF, L. dos S.; ATIQUE, M.; MOTA, I. B.; OLIVEIRA, E. C. Gestio da inovagio
em organizagdes militares: Uma revisio sistemdtica da literatura. Gestdo da Produgio em
Foco - Volume 41. Belo Horizonte: Poisson, 2020. DOI: 10.36229/978-85-7042-213-2

BLANK, S. Innovation Theater and the Death of American R&D. Harvard:
Harvard Business Review, 2019.

BORBA, G. A. de. Modelos de Anilise da Cultura de Inovagio em Organizagdes Militares:
Avangos e Limitagoes da Literatura. n: ENCONTRO DE ADMINISTRACAO PUBLICA
DA ANPAD VI, 9., 2022, [s. L.]. Congresso [...]. [S. L.]: EnAPG, 2022.

BRITES, L. F. O desenvolvimento de inovagdes no setor de defesa no Brasil: um estudo do
programa FX-2/Gripen NG. 2022. 210p. Dissertagio (Mestrado) — Universidade Federal de
Santa Maria, Santa Maria 2022.

CALDEIRA, A. B; BARBOSA, F. G. de F. T. Desafios da inova¢io como estratégia para
a geragdo de capacidades militares terrestres. Colegao Meira Mattos, Rio de Janeiro, v. 15, n. 54,
p. 273-293, 2021

CRUZ, A. L. M. O Pensamento Conservador no Contexto da Mentalidade Profissional Militar
do Exército Brasileiro. Revista Agulhas Negras, Resende, v. 6, n. 8, p. 225-239, 2022.

CUNHA, J. A.deP.Revistamilitar ciéncia e tecnologia gestao dainovagio. RMCT, Rio de Janeiro,
v.34,n.1,2017.

DESCH, M. C. Culture clash: Assessing the importance of ideas in security studies.
International Security, Massachusetts, v. 23, n. 1, p. 141-170, 1998.

DEPAEPE, F.; VERSCHAFFEL, L.; KELCHTERMANS, G. Pedagogical content knowledge:
A systematic review of the way in which the concept has pervaded mathematics educational
research. Teaching and Teacher Education, Amsterdam, v. 34, p. 12-25, 2013. DOI: https://
doi.org/10.1016/j.tate.2013.03.001

DOBNI, C. B. Measuring innovation culture in Organizations. European Journal
of Innovation Management, Bradford, v. 11, n. 4, p. 539-559, 2008. DOLI:
10.1108/14601060810911156.

Coleg. Meira Mattos, Rio de Janeiro, v. 18, n. 62, p. 289-306, may/august 2024


https://doi.org/10.1016/j.tate.2013.03.001
https://doi.org/10.1016/j.tate.2013.03.001

DINIZ; TONELLI

DOUGHERTY, G. M. Promoting disruptive military innovation: best practices for DoD
experimentation and prototyping programs. Defense Acquisition Research Journal:
A Publication of the Defense Acquisition University, Fort Belvoir, v. 25. p. 2-29, 2018.

DOTY, D. H.; GLICK, W. H. Typologies as a unique form of theory building: Toward improved
understanding and modeling. Academy of Management Review, New York, v. 19, n. 2,
p- 230-251, 1994.

FRANCO-AZEVEDO, C. E. Gestio de Defesa: O Sistema de Inovag¢io no
Segmento de Nio-Guerra. 2013. Tese (Doutorado) - Funda¢io Gettlio Vargas,
Rio de Janeiro, 2013.

FRANCO-AZEVEDO, C. E. Os elementos de andlise da cultura de inovag¢io no setor de Defesa
e seumodelo tridimensional. Cole¢ao Meira Mattos: Revista das Ciéncias Militares, Rio de Janeiro,
v. 12, n. 45, p. 145-167, 2018.

FARRELL, T.; TERRIFF, T. The sources of military change: culture, politics, technology.
Boulder: Lynne Rienner Publishers, 2002.

FREITAS, J. E. de F. O sistema de inovagio no setor de defesa no Brasil: proposta de uma
metodologia de anilise prospectiva e seus possiveis cendrios. 2013. 314 f. Tese (Doutorado em

Administra¢do) - Universidade de Brasilia, Brasilia, DF, 2013.

GOVINDARAJAN, V., TRIMBLE, C. O outro lado da inovagio: a execu¢io como fator

critico de sucesso. Rio de Janeiro: Elsevier, 2010.

GRIFFIN, S. Military innovation studies: Multidisciplinary or lacking discipline?
Journal of Strategic Studies, Abingdon, v. 40, n. 1-2, p. 196-224, 2017.

GRISSOM, A. The future of military innovation studies. Journal of Strategic Studies,
Abingdon, v. 29, n. 5, p. 905-934, 2006.

HILL, A. Military Innovation and Military Culture. Parameters, [s. [.], v. 45,
n. 1, p. 85-98, 2015.

HUNTINGTON,S. P. O soldado e o Estado. Teoria e Politica das relagdes entre civis e militares.
Tradugio de José Livio Dantas. Rio de Janeiro: Biblioteca do Exército Editora, 1996. 548 p.

JANICIEVIC, N. Methodological approaches in the research of organizational culture.
Economic Annals, [s. /.], v. 56, n. 189, p. 69-99, 2011.

KIER, E. Imagining war. Princeton: Princeton University Press, 2017.

Coleg. Meira Mattos, Rio de Janeiro, v. 18, n. 62, p. 289-306, may/august 2024 303



304

ORGANIZATIONAL INNOVATION IN THE MILITARY CONTEXT

LEE, C. The culture of US Air Force innovation: a historical case study of the Predator
Program. 2016. Tese (Doutorado) - King’s College London, 2016.

LEE, C. The role of culture in military innovation studies: Lessons learned from the US Air
Force’s adoption of the Predator Drone, 1993-1997. Journal of Strategic Studies, Abingdon,
p. 1-35, 2019

MAIA, H. C. F. D. N,; CASTRO, A. B. C. D.; NODARI, C. H,; OLIVEIRA, W. F. M. D.
Antecedent dimensions in the brazilian public administration: An analysis of the innovation
contest in the public sector. Revista de Gestio e Secretariado, Sao José dos Pinhais, v. 12, n. 1,
p- 26-52, 2021. DOI: https://doi.org/10.7769/gesec.v12i1.1134

MARINHO, B. C. Proposta de estratégias de Inovagio Aberta para instituigoes da
Administragio Publica: estudo de caso do Exército Brasileiro. 2022. Tese (Doutorado
em Propriedade Intelectual e Inovagio) - Academia de Propriedade Intelectual Inovagio
e Desenvolvimento, Divisio de Programas de Pés-Graduagio e Pesquisa, Instituto Nacional da
Propriedade Industrial, Rio de Janeiro, 2022.

MARTINS, L. B. Do Nilo a Ucrinia: Brevidrio dainova¢io militar na guerra moderna.
Revista Inteligéncia, [s./.], 2023. Available at: https://insightinteligencia.com.br/
do-nilo-a-ucrania-breviario-da-inovacao-militar-na-guerra-moderna/. Access on:
July 30, 2023.

MELOQ, J. C. E. et al. From enthusiasts to systematic innovation: the journey of building the
innovation function in a large industrial organization. Gestio & Produgio, Sio Paulo, v. 28, n. 2,
€5197,2021. DOI: https://doi.org/10.1590/1806-9649-2020v28e5197

MORALES, P. D. A. Aprendizagem organizacional como fator de estimulo ao processo
de inovagio: boas priticas para atuagio na Policia Federal. 2021. 147 p. Dissertagio
(Mestrado) - Universidade Federal de Santa Catarina, Programa de Pés-Graduagio em Ciéncia da
Informagio, 2021.

MOTA, R. M. da. Engenho e Arte de Guerra: a inovagio nas vertentes do setor de defesa.
Brasilia, DF: Editora UnB, 2009.

NONAKA, I; TAKEUCHI, H. A criagio de conhecimento na empresa. Rio de Janeiro:
Elsevier, 1997.

OCDE - ORGANIZAQAO PARA COOPERA(_;AO E DESENVOLVIMENTO
ECONOMICO. The innovation imperative in the public sector: setting an agenda for action.
OCDE, Paris, 2015. Available at:https://www.oecd.org/publications/the-innovation-imperative-
in-the- public-sector-9789264236561-n.htm. Access on: Aug. 25, 2023.

Coleg. Meira Mattos, Rio de Janeiro, v. 18, n. 62, p. 289-306, may/august 2024


https://doi.org/10.7769/gesec.v12i1.1134
https://insightinteligencia.com.br/do-nilo-a-ucrania-breviario-da-inovacao-militar-na-guerra-moderna/
https://insightinteligencia.com.br/do-nilo-a-ucrania-breviario-da-inovacao-militar-na-guerra-moderna/
https://doi.org/10.1590/1806-9649-2020v28e5197
https://www.oecd.org/publications/the-innovation-imperative-in-the-
https://www.oecd.org/publications/the-innovation-imperative-in-the-

DINIZ; TONELLI

O’CONNOR, G.C.; CORBETT, A. C.; PETERS, L. S. Além do campeio: institucionalizando
inovagio através das pessoas. Stanford: Stanford University Press, 2018.

OLIVEIRA, F. M. de. Hierarquia, disciplina e a adogio de inovagio em uma Organizagio
Militar. 2008. 160p. Dissertagio (Mestrado em Administra¢io) - Universidade Federal de Lavras,

Lavras.

PATTERSON, C. H. Preface. Theories of counseling and psychotherapy. 4. ed. New York:
Harper and Row, 1986. p. xiii-xxvii

PEREIRA, A. L. A atuagio de organizagbes militares em ecossistema de inovagio: uma
andlise do contexto brasileiro. 2022. 184f. Tese (Doutorado) — Unisinos, Sdo Leopoldo, 2022.

POSEN, B. R. The sources of military doctrine. Cornell: Cornell University Press, 1984.
RITZER, G. Metatheorizing. Newbury Park: Sage, 1992.
ROSEN, S. P. Winning the next war. Cornell: Cornell University Press, 1994.

SA,F.R.de; VIEIRA,R.G.; CUNHA, A. M. da. Learning Lessons From the Scrum Adoptionin
the Brazilian Air Force. I'T Professional, v. 24, n. 1, 2022. DOI: 10.1109/MITP.2021.3132310

SAPOLSKY, H. M. The Polaris system development. Harvard: Harvard University Press, 2013.

SCHMIDT, F. de H. Ciéncia, Tecnologia e Inovagio em Defesa: Notas sobre o Caso do Brasil.
Radar: Tecnologia, Produgio e Comércio Exterior, n. 21, p. 37-55. Brasilia, DF: Ipea, 2013.

SCHEIN, E. H. Organizational Culture and Leadership. 4. ed. New York: Jossey Bass, 2010.

SOUZA, §. S. R. de. Perfil de lideranga prevalente na gestio de inovagio em organizagio
militar. 2017. Dissertagio (Mestrado em Administra¢do) — Universidade Federal de Rondénia,
Porto Velho, 2017.

TEIXEIRA JUNIOR, A. W. M.;; GAMA NETO, R. B. O papel da tecnologia na concepgio de
transformagio do Exército Brasileiro: caimos na armadilha da revolugio dos assuntos militares?
In: ENCONTRO NACIONAL DAASSOCIACAO BRASILEIRA DE ESTUDOS DE
DEFESA,10., 2018, Sio Paulo. Anais eletrénicos |...]. Sio Paulo: ABED; USP, 2018.

TIDD, J. Innovation and entrepreneurship: A new approach. 2. ed. London: Wiley, 2015.

TIDD, J.; BESSANT, J.; PAVITT, K. Gestio da inovagio. 3. ed. Porto Alegre: Bookman,
2008. 600 p.

Coleg. Meira Mattos, Rio de Janeiro, v. 18, n. 62, p. 289-306, may/august 2024

305



306

ORGANIZATIONAL INNOVATION IN THE MILITARY CONTEXT

TORRACO,R.]. Challenges and choices for theoretical research in human resource development.
Human Resource Development Quarterly, London, v. 15, n. 2, p. 171-188. 2004.

TORRACO,R.]. Work design theory: A review and critique with implications for human resource
development. Human Resource Development Quarterly, London, v. 16, n. 1, p. 85-109. 2005.

WHITE, S. P. Subcultural Influence on Military Innovation: The Development of U.S.
Military Cyber Doctrine. 2019. Tese (Doutorado) - Harvard University, Graduate School of Arts
& Sciences, Harvard, 2019.

Coleg. Meira Mattos, Rio de Janeiro, v. 18, n. 62, p. 289-306, may/august 2024



	_GoBack

