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Introduction
The increased frequency of modern conflicts within the context of revived competitions among great powers has stimulated scholarly inquiry into military adaptation and innovation concepts.[footnoteRef:4] Nevertheless, it is worth noting that the existing challenges in delineating the concept of change and implementing novel military strategies during peace and conflict are compounded by the fact that the proposed theories tend to oversimplify the intricate nature of these processes. This oversimplification is evident in the tendency to focus on only one or two variables within a singular level of analysis, often without establishing any significant correlations between them.[footnoteRef:5] In order to enhance the effectiveness of analyses conducted on military organizations that undergo learning and change, there is a growing trend toward employing organizational theories to establish stronger correlations among many variables at different levels.[footnoteRef:6] However, developing analytical frameworks that can deduce and evaluate the causal mechanisms underlying military adaptation and innovation, as well as their underlying reasons, continues to pose a significant difficulty.[footnoteRef:7] This entails enhancing the comprehension of how military organizations can acquire and assimilate knowledge and practices by modifying their structures, processes, and routines.[footnoteRef:8] [4:  Frank Hoffman, Mars Adapting: Military Change During War (Naval Institute Press, 2021); Andrew Krepinevich, The Origins of Victory: How Disruptive Military Innovation Determines the Fates of Great Powers (New Haven: Yale University Press, 2023).]  [5:  Williamson Murray, Military Adaptation in War: With Fear of Change (Tannenberg Publishing, 2015); Michael C. Horowitz and Shira Pindyck, “What Is a Military Innovation and Why It Matters,” Journal of Strategic Studies 0, no. 0 (March 22, 2022): 1–30, https://doi.org/10.1080/01402390.2022.2038572.]  [6:  Tamiris Pereira dos Santos and Érico Esteves Duarte, “Instituições militares também aprendem? uma revisão bibliográfica sobre abordagens organizacionais na gestão de defesa,” BIB - Revista Brasileira de Informação Bibliográfica em Ciências Sociais, no. 96 (September 3, 2021), https://bibanpocs.emnuvens.com.br/revista/article/view/148; Hoffman, Mars Adapting, 65; for example David Barno and Nora Bensahel, Adaptation under Fire: How Militaries Change in Wartime (Oxford University Press, 2020).]  [7:  Santos and Duarte, “Instituições militares também aprendem?”; Hoffman, Mars Adapting, 65; for example Barno and Bensahel, Adaptation under Fire.]  [8:  Sergio Catignani, “Coping with Knowledge: Organizational Learning in the British Army?,” Journal of Strategic Studies 37, no. 1 (January 2, 2014): 31, https://doi.org/10.1080/01402390.2013.776958; Murray, Military Adaptation In War, 18–21.] 

The objective of this study is to address the issues that have been identified in the field of military innovation scholarship. One aspect of the issue pertains to the observation made by Horowitz and Pindyck regarding the need for additional clarification and consensus on the differentiation and characterization of stages within the military innovation process.[footnoteRef:9] The organizational requirements, players, and loops of military adaptation and innovation should be made more apparent and precise. On the other hand, this paper also adheres to Griffin's suggestion for conducting a comparative analysis of theories on military innovation, as most of them share the same traditional positivist epistemology. Furthermore, the abundance of empirical studies already conducted in this field provides a substantial amount of data that can be examined and reinterpreted through each theoretical lens. [footnoteRef:10] This paper focuses on the empirical investigations that examine the explanatory models found in the literature. This entails studying and comparing the organizational patterns observed in military adaptation and innovation situations identified by existing theories to synthesize information and investigate the circumstances under which militaries alter their behavior. [footnoteRef:11]  [9:  “What Is a Military Innovation and Why It Matters,” 13.]  [10:  Stuart Griffin, “Military Innovation Studies: Multidisciplinary or Lacking Discipline?,” Journal of Strategic Studies 40, no. 1–2 (January 2, 2017): 220, https://doi.org/10.1080/01402390.2016.1196358.]  [11:  Horowitz and Pindyck, “What Is a Military Innovation and Why It Matters,” 2.] 

This paper proposes an analytical framework grounded in complex adaptive systems theory to represent better and thus observe and compare military organizations and their learning and change processes as a means to provide an alternative and complementary perspective to the explanatory range of organizational theory approaches. Our argument for building this framework is twofold: 1) it aims to provide potentially a more comprehensive analytical tool since it is based on detecting systemic properties arising from the interactions across variables – a dynamic point of view – as opposed to the variables per se – a static point of view; 2) although limited, it unlocks potential research agenda based on providing further scrutiny and metrics to distinguished between and across military innovation and adaptation by proposing a rationale in which key complex systems properties, such as emergence, self-organization, feedback loops and recursiveness play a significant role in estimating the organizational propensity to change and its responsiveness, laying the groundwork for a nuanced analysis[footnoteRef:12]. [12:  Beverley Ellis and Stuart Herbert, “Complex Adaptive Systems (CAS): An Overview of Key Elements, Characteristics and Application to Management Theory,” Journal of Innovation in Health Informatics 19, no. 1 (March 1, 2011): 33–37, https://doi.org/10.14236/jhi.v19i1.791; Donella H. Meadows, Thinking in Systems: International Bestseller, ed. Diana Wright, Illustrated edition (Chelsea Green Publishing, 2008); David P. Feldman, Chaos and Fractals: An Elementary Introduction (Oxford: Oxford University Press, USA, 2012); Murray Gell-Mann, “Complex Adaptive Systems,” in Complexity: Metaphors, Models, and Reality, ed. George Cowan, David Pines, and David Meltzer (Colorado: Westview Press, 1994), 17–45.] 

The model is evaluated by applying templates encompassing the primary organizational requirements and propensity to change, actors, and loops based on nine cases of adaptation and six cases of innovation. In this study, we restricted our analysis to scholarly works focusing on military innovation or adaptation. Specifically, we included only those works that incorporated at least one case study with modern armed forces engaged in conventional operations. In contrast, we did not evaluate cases of irregular, nuclear, and cybersecurity units, among other examples.
The paper presents two implications. On the one hand, from an academic point of view, it offers an organizational method with analytical and comparative capacities to investigate causal links between variables in more than one scenario. From a policy perspective, it elucidates the distinct organizational requisites and procedures for military adaptation and innovation. In this context, the model enables the identification of clusters of patterns while also emphasizing idiosyncratic aspects and situations. This endeavor aims to provide a comprehensive set of analytical tools to effectively manage the strategic culture of armed forces in response to change and learning efforts and requirements.

On military adaptation vs. military innovation
This article follows the conceptualization that adaptation and innovation (as well as emulation) are types of military change that embrace all major and minor alterations in the military's goals, strategies, tactics, and structure. We consider that all types of military changes are processes, but not all military changes are innovative or result in positive gains in effectiveness.[footnoteRef:13]  [13:  Evan A. Laksmana, “Threats and Civil–Military Relations: Explaining Singapore’s ‘Trickle down’ Military Innovation,” Defense & Security Analysis 33, no. 4 (October 2, 2017): 349, https://doi.org/10.1080/14751798.2017.1377369; Kendrick Kuo, “Dangerous Changes: When Military Innovation Harms Combat Effectiveness,” International Security 47, no. 2 (October 1, 2022): 48–49, https://doi.org/10.1162/isec_a_00446.] 

Military adaptation is generally defined as a "change to strategy, force generation, and/or military plans and operations, undertaken in response to operational challenges and campaign pressures."[footnoteRef:14] In contrast, innovation refers to developing new ideas, methods, or technologies that can lead to new or improved military capabilities and effectiveness.[footnoteRef:15] While adaptation is a reaction to current challenges, innovation is a deliberate endeavor to discover new answers to future ones. [footnoteRef:16] [14:  “Military Adaptation and Organisational Convergence in War: Insurgents and International Forces in Afghanistan,” Journal of Strategic Studies 45, no. 5 (July 29, 2022): 721, https://doi.org/10.1080/01402390.2020.1768371.]  [15:  Adam Grissom, “The Future of Military Innovation Studies,” Journal of Strategic Studies 29, no. 5 (October 1, 2006): 906–7, https://doi.org/10.1080/01402390600901067.]  [16:  Torunn Haaland, “The Limits to Learning in Military Operations: Bottom-up Adaptation in the Norwegian Army in Northern Afghanistan, 2007–2012,” Journal of Strategic Studies 39, no. 7 (November 9, 2016): 1001, https://doi.org/10.1080/01402390.2016.1202823; Farrell, “Military Adaptation and Organisational Convergence in War,” 721.] 

The existing body of literature widely agrees that military adaptation is a bottom-up process, mostly influenced by troops deployed in the field. These soldiers possess the capability to modify military strategies and tactics under evolving circumstances on the battlefield. The outcome of an adaptation process is contingent upon various elements, such as the specific characteristics of the adaptation, the organizational setting in which it takes place, and the broader strategic and operational landscape. A crucial determinant is the inclination and independence of the personnel deployed in the operational domain to engage in novel methodologies and exhibit receptiveness toward constructive evaluation and critique. An additional crucial element pertains to the capacity to proficiently execute alterations, potentially necessitating modifications in organizational frameworks, procedures, and cultural dynamics. Ultimately, the efficacy of adaptation hinges upon the capacity to get desired results, such as enhanced operational efficacy, fewer casualties, or heightened backing from local populations. Nevertheless, assessing the efficacy of adaptation can pose significant challenges due to adversaries' potential to modify and adjust their strategies and tactics. This can undermine initial successful operations, rendering them elusive and challenging to analyze.[footnoteRef:17] [17:  Haaland, “The Limits to Learning in Military Operations,” 1001; Theo Farrell, “Improving in War: Military Adaptation and the British in Helmand Province, Afghanistan, 2006–2009,” Journal of Strategic Studies 33, no. 4 (August 1, 2010): 569, https://doi.org/10.1080/01402390.2010.489712; Murray, Military Adaptation In War, 325–27.] 

Conversely, military innovation frequently follows a top-down approach, entailing novel ideas and technologies within an organization. However, the practical implementation of these breakthroughs can pose challenges. The likelihood of success is enhanced when there is a concurrent presence of a culture that promotes experimentation and learning, along with a willingness to undertake risks and derive insights from instances of failure. The ultimate outcome of innovation within the military is anticipated to be contingent upon various aspects, encompassing the characteristics of the innovation itself, the organizational setting in which it is executed, and the wider strategic and operational circumstances. The effectiveness of innovation in battle is contingent upon its ability to yield a significant advantage, minimize deaths and material losses, and effectively accomplish mission goals within acceptable cost parameters regarding human life and equipment.
Nevertheless, it is important to acknowledge that innovation does not always provide positive outcomes regarding combat performance. In fact, there can be detrimental consequences when military organizations take risky measures to adopt novel capabilities in order to achieve excessively ambitious objectives, often at the expense of existing capabilities. Therefore, military innovators must ensure that the additional advantages a new capability provides are equal to or beyond the associated costs of relinquishing established ones. The precise equilibrium between establishing and ceasing capabilities remains uncertain, rendering innovation a risk assessment and mitigation process.[footnoteRef:18] [18:  Kuo, “Dangerous Changes,” 6, 13.] 

Hence, there exists a concerted endeavor to distinguish between adaptation and innovation. Adaptation pertains to implementing horizontal and gradual modifications during times of war. In contrast, innovation refers to vertical adjustments inside an organization during peacetime, carrying a higher potential for significant impact, thus posing more considerable challenges. It is worth noting that the aforementioned qualifications are insufficient. 
First, it is noteworthy that the process of military change during periods of armed conflict can be equally, if not more, challenging compared to times of peace. This phenomenon may potentially elucidate a substantial portion of the casualties incurred during protracted wars of attrition. Professor Williamson Murray expresses a more critical perspective on this matter, asserting that military institutions have consistently resisted change throughout the twentieth century, even during conflict. Furthermore, he argues that these institutions have frequently resorted to paying the price of adaptation through sacrificing lives and injuries rather than intellectual engagement and agility.[footnoteRef:19] Therefore, even minor adaptions can be difficult or impossible for some military organizations.[footnoteRef:20]  [19:  Murray, Military Adaptation In War, 6.]  [20:  For instance, Kadercan is compelling in the analysis of the introduces the case of the Janissaries in the Ottoman Empire, Burak Kadercan, “Strong Armies, Slow Adaptation: Civil-Military Relations and the Diffusion of Military Power,” International Security 38, no. 3 (2013): 117–52.] 

Second, the United States, along with its NATO allies, Israel and Russia, among others, has been engaged in a persistent state of conflict, interventions, and military endeavors since the conclusion of the Cold War. This ongoing situation poses challenges in accurately discerning the transition between periods of peace and war based solely on factual evidence. Multiple crises are being concurrently addressed within the current framework of escalating competition among great powers and their respective alliances. Consequently, the differentiation between innovation, adaptation, and emulation is becoming progressively blurred because of simultaneous pursuit.  The ongoing conflict in Ukraine can be seen as the most recent manifestation of that phenomenon.[footnoteRef:21] [21:  Max Boot, “Opinion | The Ukraine War Is Revolutionizing Military Technology. Whoever Masters It Wins.,” Washington Post, September 18, 2023, https://www.washingtonpost.com/opinions/2023/09/18/ukraine-war-drone-military-technology/.] 

Third, it is worth noting that the majority of current analyses lack the characteristics of a small-N comparison study. Instead, they prioritize examining individual program outcomes within a limited timeframe rather than delving into the underlying organizational mechanisms of change.[footnoteRef:22] Indeed, when considering a broader and more comparative framework, it becomes evident that military changes occur through protracted procedures and multiple iterations that encompass diverse levels and departments. In his influential work titled Winning the Next War, Stephen Rosen initially proposed the viewpoint above, although it appears to have been subsequently overlooked. Military institutions are characterized by their dynamic and plural nature since they are constantly engaged in ongoing efforts to enhance their capabilities and effectiveness.[footnoteRef:23]  In line with this assertion, it is worth noting that while military changes may originate at the highest levels of command and within specific units engaged in warfare, the resulting reflexes and consequences extend across the entire organization. Restricting the analysis of military development to a singular trajectory oversimplifies the intricate dynamics exhibited by complex organizations, particularly those within the military. [footnoteRef:24] [22:  Horowitz and Pindyck, “What Is a Military Innovation and Why It Matters,” 2.]  [23:  Stephen Peter Rosen, Winning the Next War: Innovation and the Modern Military, 63799th edition (Ithaca, NY London: Cornell University Press, 1994), 17.]  [24:  Horowitz and Pindyck, “What Is a Military Innovation and Why It Matters,” 16–19; Hoffman, Mars Adapting, 40–42; Rosen, Winning the Next War, 20.] 

Hence, we argue that Adamsky and Bjerga's definitions of anticipation and adaptation offer the most reliable conceptual demarcation. 
One process is when military theoreticians imagine the future of warfare and outline new theories of victory. Such anticipation emerges in a deductive manner, and innovation evolves in the top-down mode. Anticipation is primarily a peacetime effort that involves a lot of imagination, systematic exploration, and holistic grasp of the current character of war. The second process is a bottom-up innovation, which is more inductive and reactive in its nature and is thus dubbed adaptation. Adaptation is primarily a wartime effort that builds on the insights produced by battleground friction and on the lessons learned from the best practices.[footnoteRef:25] [25:  Dima Adamsky and Kjell Inge Bjerga, “Conclusion: Military Innovation between Anticipation and Adaptation,” in Contemporary Military Innovation (London: Routledge, 2012), 188.] 

They point out that anticipation/innovation and adaptation are complementary processes. Anticipation implies the activity of imagining future wars in the face of international panoramas and contexts, which is why it is prone to many errors, as it is a type of change under uncertainty that makes precise, complete, and predictive visions impossible. Therefore, when wars break out or political imperatives demand military operations, there is an inevitable need for adaptations that bring the imagined war closer to the one at hand.[footnoteRef:26] According to this conceptualization, innovation, and adaptation would be two sides of the same coin in the continuous and millenary set of activities for creating and updating combat forces. [footnoteRef:27]  [26:  Adamsky and Bjerga, 189.]  [27:  For a more in-depth theoretical discussion on this point, see Domício Proença and E. E. Duarte, “The Concept of Logistics Derived from Clausewitz: All That Is Required so That the Fighting Force Can Be Taken as a Given,” Journal of Strategic Studies 28, no. 4 (August 1, 2005): 645–77, https://doi.org/10.1080/01402390500301046.] 

Countries that have enjoyed long periods of peace will inevitably have less incentive to consider future warfare, but doing so entails taking the risk that the gaps between their current capabilities and those required for an unexpected war for which they are unprepared are too large to be bridged by adaptations, and the consequences could be disastrous. It is also feasible to find situations of countries that have settled between wars or experienced lengthy periods of peace and have failed to consider future wars in order to prioritize other national priorities. Finally, there are examples of countries that recognized that they had superior resources and allies to ensure their security, at least for a time. All of these are wagers, but they appear to be less and less promising in the reality of the twenty-first century.

Organizational theory, military adaptation, and innovation revamped: a non-linear proposal
In a nutshell, organizational theory sheds light on the social aspects of both innovation and adaptation discussions, particularly as it tries those into perspective, not as 'standalone' objects, as Brian Arthur points out as a recurrent situation within the scholarly debate on technology[footnoteRef:28]. Notwithstanding, and considering the shortcomings commented on previously, it is possible to extend Arthur's criticism and views on technology to the military innovation and adaptation debate as they share a similar problem: all of them are observed in the course of history, but although successive attempts to provide theoretical explanations on how they emerge, why and, lastly in our case, how such concepts differ, even the reasonable arguments orienting the approaches presented earlier will invariably run into difficulty. The very same happened with attempts to theorize the evolution of technology, especially when using a Darwinian approach exclusively. [28:  W. Brian Arthur, The Nature of Technology: What It Is and How It Evolves (London, England: Allen Lane, 2009).] 

Indeed, as Arthur explores, explaining novelty – or innovation – through an evolutionary perspective alone does not offer a solid ground, mainly because an accumulation of small changes in a specific structure (or adaptations) does not stand for a radical, disruptive innovation. Such a phenomenon is simply greater than the sum of its parts, as it also relies on interactions. And that stands for the complexity of this discussion – the very shared trait of innovation, adaptation, and, using Arthur's debate, technology as well.
But, if the operator of this equation changes from an "or" to an "and," some interesting possibilities might emerge. By admitting the possibility of more than one perspective occurring at a time, looking at which interactions and conditions (or patterns of behavior) lead to adaptation and innovation, as well as their differences, we might, at the very least, add up some contribution to addressing such a conceptual issue. That was the idea behind Arthur's argument on "combinatorial evolution" as a means to explain how technology evolves and, overall, how innovative technologies emerge.
Nevertheless, as previously stated, our research problem is navigating through the blurred conceptual borders between military innovation and adaptation, which may not exclusively represent technological assets. Opening a brief parenthesis on this conceptual bit, the borders among adaptation and innovation seem to have 'inherited' such traits from their origins, provided that a similar puzzle occurs when establishing what refers to 'adaptation,' 'evolution,' or 'co-evolution' – at least, from a strictly theoretical perspective. And what was the response met by those scholars? So, apparently, instead of observing these phenomena and attempting to provide definitions from an endogenous-only point of view, natural scientists and complex theorists seem to have found their source of inspiration by following the environment in which those interactions occurred and the conditions as well. In other words, rather than only observing the phenomena as an action or a response to the environment individually, those scholars put them into perspective. They established that there were conditions likely to induce specific patterns of behavior, including emergent and disruptive ones. Thus, several variables and their interactions were considered, showing a complex environment depicting the dynamics reproduced within and across the social realm.[footnoteRef:29]  [29:  Raul Espejo, “Social Systems and the Embodiment of Organisational Learning,” in Complex Systems and Evolutionary Perspectives on Organisations: The Application of Complexity Theory to Organisations (Oxford: Elsevier, 2003), 53–69; Eve Mitleton-Kelly, ed., Complex Systems and Evolutionary Perspectives on Organisations: The Application of Complexity Theory to Organisations (Amsteradm: Pergamon, 2003); Gell-Mann, “Complex Adaptive Systems.”] 

Parentheses closed, such a step behind was necessary to illustrate that, at the core, our proposal and Arthur's share the same rationale: using complex systems properties to analyze different yet related phenomena and, in our case, propose a model to increase the explanatory range of organizational theory and how its branches shed light on military innovation and adaptation. Therefore, the following sub-section is twofold; it will present complex and adaptive systems (CAS) properties, how we observed and instrumentalized them to address our research question, and, lastly, a preliminary framework used to depict it based on causal loop diagrams.

Complex and adaptive systems: key properties and their relation to our research question
As an interdisciplinary approach, the complexity theory encompasses multiple fields in the sciences. Working towards an epistemology of complexity and complex thought, Morin states that complexity is the fabric of events, actions, interactions, retroactions, determination, and chance that constitute our phenomenal world.[footnoteRef:30] Nevertheless, it also presents traits related to mess, inextricable, disorder, ambiguity, and uncertainty. These traits challenge knowledge construction by clarifying and hierarchizing, setting an order to the apparent chaos, and coping with non-linear results and solutions.  [30:  Edgar Morin, On Complexity, Advances in Systems Theory, Complexity and the Human Sciences (New Jersey: Hampton Press, 2008), 5.] 

Responding to Morin's epistemological inquiries about complex thought, which demand a lesser unidimensional view in the scientific production of knowledge, it is possible to appreciate complexity theory as an alternative scientific means to dovetail a broad range of approaches. Understanding complex behavior in terms of expanding the frontiers of knowledge instead of fragmenting or trying to homogenize it using universal categories was (and still is) quite challenging, particularly considering non-linearity as a primary perspective. 
Behavior-wise, Mitleton-Kelly points out that it arises from the inter-relationship, interaction, and interconnectivity of elements within a system and between a system and its environment. Still, precisely this behavior, along with some other traits, such as multidimensionality and the capabilities to adapt, evolve, and create new order and coherence, will define a system as complex and adaptive[footnoteRef:31]. Moving on to the system's description properly, Gell-Mann observes that a complex and adaptive system (CAS) may also abridge a collection of adaptive agents, which may construct other CAS of their own and, consequently, schemata describing one another's behavior, commonly addressed in literature as 'system-of-systems.' This dynamic relates to the functioning of ecological communities, markets, organizations – and, in our case, the defense sector understood as an organization comprised of sub-units.  [31:  Mitleton-Kelly, Complex Systems and Evolutionary Perspectives on Organisations.] 

In a nutshell, complex and adaptive systems (CAS) are the ones that present the capability of adapting, evolving, reacting, and interacting with both the external environment and their inner structures or agents within an interdependent relationship. They enable the capability of arising subsystems or additional schemata. Another critical trait or property of those systems stands for recursiveness: the system's ability to replicate its structures to some extent and in a way that its components or subsystems' behavior remains intertwined. Another way to put this is also offered by Arthur when exploring the system's self-similarity as a result of recursiveness, as follows:
So far, recursiveness sounds abstract. But when we look at it in action, it becomes perfectly concrete. Consider a technology of some complication: the F-35 Lightning II aircraft. (Military examples are useful because they provide for deep hierarchies.) The F-35 is a fighter aircraft that comes in conventional, short-take-off-and-vertical-landing, and carrier-based variants. The version I have in mind is the naval carrier one, the F-35C (…). What would we see if we followed the F35C's hierarchical tree outward to the same twig? We can break out the F-35C's main assemblies as: the wings and empennage; the powerplant (or engine); the avionics suite (or aircraft electronic systems); landing gear; flight control systems; hydraulic system; and so forth. If we single out the powerplant (in this case a Pratt & Whitney F135 turbofan) we can decompose it into the usual jet-engine subsystems: air inlet system, compressor system, combustion system, turbine system, nozzle system (…) We could follow this further: the DSI-bump assembly consists of certain metal-alloy substructures. One of these... But we have arrived at the bottom of the hierarchy, at the elemental level of executables. Notice, beneath the jargon of the individual assemblies, the recurring theme: systems that consist of systems, interconnected, interacting, and mutually balanced. Executables that consist of executables, or technologies that consist of technologies, hierarchically arranged all the way down to the level of individual elements.[footnoteRef:32] [32:  Arthur, The Nature of Technology: What It Is and How It Evolves, 63–66.] 


Moving from the properties to patterns of behavior presented across CAS, Gell-Mann (1994) stresses the experience, regularities, and history of this kind of system, which are fundamental to understanding the concept of feedback. Such remarks matter as they are relatable to organizational theory. This extends to organizational learning approaches and how organizational memory operates in learning and innovation contexts, as described by authors like Di Bella, Aldrich, and others.[footnoteRef:33] Back to the patterns of behavior and feedback as expressed by Gell-Mann, we have the following CAS traits: [33:  Anthony J. Di Bella, “Organization Theories: Perspectives on Changing National Security Institutions,” Joint Forces Quarterly 2, no. 69 (2013): 13–19; Anthony J. Di Bella, “Can the Army Become a Learning Organization? A Question Reexamined,” Joint Forces Quarterly 56, no. 1 (2010): 117–22; Peter M. Senge, The Fifth Discipline: The Art and Practice of the Learning Organization, 1. Currency paperback ed (New York, NY: Currency Doubleday, 1994); Alice Y. Kolb and David A. Kolb, “Experiential Learning Theory: A Dynamic, Holistic Approach to Management Learning, Education and Development,” in Handbook of Management Leaning, Education and Development (London: Sage Publications, 2008); Richard J. Aldrich, “Strategic Culture as a Constraint: Intelligence Analysis, Memory and Organizational Learning in the Social Sciences and History,” Intelligence and National Security 32, no. 5 (July 29, 2017): 625–35, https://doi.org/10.1080/02684527.2017.1310977.] 

1. System inputs and output can be considered datasets, where the first relates to the system behavior, while the latter refers to the effects on the system.
2. The system identifies perceived regularities of certain kinds of experience, making room for recurrent patterns.
3. These perceived regularities may be compressed into a schema, which provides some sort of combination of description, prediction, and prescriptions for action, enabling the foundation of a system's self-organization traits.
4. The schema feedback loops affect its standing concerning other alternative or competing schemata.[footnoteRef:34] [34:  Gell-Mann, “Complex Adaptive Systems.”] 

Additionally, according to Gell-Mann, rather than deterministic dynamics based on success or failure, the feedback process can be paralleled to co-evolution, adaptation, and, ultimately, innovation through the emergence of a new order – being 'emergence' a keyword which could potentially lay the groundwork for a distinction between the processes of innovation and adaptation, provided the means to track, assess and measure its occurrence.[footnoteRef:35]  [35:  Rather than the buzzword associated with disruptive technology and innovation discussions, our thoughts here rely on CAS property standing for the occurrence of a new phenomenon or structure that cannot be fully addressed by the mere sum of its parts. Refer to Mitchell, Melanie. Complexity: A Guided Tour. Oxford [England] ; New York: Oxford University Press, 2009. ] 

From an organizational standpoint, at least regarding the management literature, Ellis and Herbert performed a first 'translation' effort of the mentioned properties by developing a framework comprising CAS and the organization's management principles[footnoteRef:36]. Despite being agent-centered, depicting the individual level (which our research will not address), Ellis and Herbert's framework offers a feasible starting point for our own 'translation' efforts of these properties into military innovation and adaptation dynamics. The table below illustrates this starting point.  [36:  Ellis and Herbert, “Complex Adaptive Systems (CAS).”] 


Table 1- CAS elements and management principles[footnoteRef:37] [37:  Ellis and Herbert, 34.] 
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As a result, we organized the following table as a preliminary framework considering the table above and combining the theoretical contributions from CAS to the organizational theory perspective on military innovation and adaptation. 
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	Table 2 - A preliminary framework for property detection and assessment from an organizational standpoint

	

	System's properties and how they operate
	Does the property provide further insight for estimating the difference between innovation and adaptation?

	 

Emergence 
	
It represents the property of generating patterns of behavior arising from the interaction among the different parts of the system, which result in a greater effect than these parts could have caused individually or merely summed up. Emergence, in our understanding, is the most evident property observed when disruptive innovation or the so-called technological revolution waves. 

However, even emergence presents degrees. Rather than categorizing the phenomena, observing the existence of emergence provides room for understanding the organizational propensity to change.
Weak emergence indicates a more stable and predictable process once it can be explained by the visibility and connectivity of the interactions taking place and leading to an organizational response. Although not fully addressed by this property, the extent of such organizational response might offer additional support for the dynamics stressed by Adamsky and Bjerga (2012) of anticipation and adaptation as two distinct sorts of innovation. 
It can be associated with greater interdependence among the system parts or their processes. In contrast, strong emergence indicates an unstable and more unpredictable process where evidence for the observed effect is lacking. This could lead to more extreme and chaotic behaviors, such as disruption and, consequently, innovation arising from disruptive patterns of behavior and interactions observed in the organization to the complete absence of response or adaptation (organizational inertia).    
	
 Potentially, but it depends on an additional means to measure and qualify this property across the cases.

	In sum:  
weak emergence = more integrated framework and processes occurring according to the expected / greater propensity to change  
strong emergence = more independent parts of the system acting towards a chaotic status, leading to unpredictability / lesser propensity to change non-disruptively / disruptive change

	
	System's properties and how they operate
	Does the property provide further insight for estimating the difference between innovation and adaptation?

	 

Self-organization 
	 
It refers to the system's ability to adapt and, to a certain extent, to responsiveness without being entirely directed by an external or hierarchical structure. The more elements structuring organizational learning and memory, the greater the self-organization capability.  
 
In sum:  
The more elements proposing organizational memory observed throughout the indicators, the greater the capability to adapt (self-organize), suggesting a better capability to respond to and generate change. 
 
 
	
It works to detect the system's capability to adapt, but assessing if it might lead to innovation requires additional means to measure and qualify this property.

	 
Responsiveness of organizational structures based on recursiveness 
	  
If responsive, processes coming from the top will be able to channel change. The range of such a change and its context potentially provide the groundwork to distinguish innovation from adaptation.  
	 
If not responsive, processes coming from the top will face barriers, and change is not likely to occur, affecting the propensity to respond and, consequently, to adapt/innovate as the institutions will tend to conservatism and pose resistance to new processes, procedures, etc.  
 
	
No, but assessing and measuring how interdependent the system's structures are (due to recursiveness) might support explaining failure to innovate or where change and adaptation might occur but not gain further momentum.  

	
	System's properties and how they operate
	Does the property provide further insight for estimating the difference between innovation and adaptation?

	Type of feedback loop (and iteration of processes leading to interactions) 
	 Reinforcing loop: A positive, incremental indicative. It might operate as a supportive or hindering dynamic depending on where or in which context it occurs. If it reinforces patterns of behavior that frustrate change, it will indicate an increment in those. Otherwise, if this loop acts on patterns of behavior that support change, it will also display an increment in those.   
	 Balancing loop: A negative, decreasing indicative. It operates on an opposite dynamic compared to the reinforcing loop; however, it does not stand for an automatic frustration of change but rather that a mitigation mechanism is in place. 
 
	Potentially. However, further qualitative analyses on where and in which context such loops occur are required. 

	Propensity to change
	Greater whenever the emergence is weak, self-organization is present, and mechanisms and processes enabling change operate across a reinforcing loop.  
	Minor to none whenever emergence is strong* (harming interdependence among the system parts), structures depend on a clear and continuum hierarchy and institutions operate as a balancing loop.  

	No, but assessing and measuring this based on responsiveness might support explaining the failure to innovate or where change and adaptation might occur but not gain further momentum.  

	* As presented before, strong emergence might also lead to disruptive change. 
 Source: Authors (2023)[footnoteRef:38] based Bedau and Humphreys (2008); Meadows (2009); Sterman (2000); Feldman (2012).   [38:  Mark A. Bedau and Paul Humphreys, eds., Emergence: Contemporary Readings in Philosophy and Science, 1st edition (Cambridge, Mass: MIT Press, 2008); Meadows, Thinking in Systems; John D. Sterman, Business Dynamics—Systems Thinking and Modeling for a Complex World (New York: Irwin McGraw-Hill, 2000); Feldman, Chaos and Fractals.] 

	



It's valid to stress that the justification for this translation effort relies on detecting systemic (and replicable) interactions and patterns of behavior that might occur differently in military innovation and adaptation scenarios. Rather than only expressing these topics with different terminology, we aim to provide a distinct means to approach the subject by analyzing the interactions among and across its elements (and levels) instead of only studying the elements by themselves. An additional reason is that it consists of an initial step to designing the depiction of how such events unfold systemically. It lays the groundwork for further investigation, such as assessing and measuring distinctive patterns of behavior that might be observed upon completing this 'diagnosing step.' 

A Meta-Analysis of the Literature of Military Adaptation and Innovation by Complex and Adaptive Systems Theory
We test our model by templating the main organizational requirements, actors, and loops according to nine adaptation cases and six innovation cases. For this study, we limited our analysis to academic output on military innovation or adaptation with at least one case study of contemporary armed forces in conventional operations. Conversely, we did not assess cases of irregular, nuclear, and cybersecurity units, for example.

Military adaptation
Our analytical framework enables us to discern three significant organizational patterns in the comparative examination of case studies on military adaptation. These patterns facilitate the difference between military innovation and highlight the many stages, orientations, and prerequisites for change and knowledge acquisition.

Table 3 - Military Adaptation's Case Studies
	Case (author-date)
	Loop direction
	Start layer
	Critical organizational players
	Balancing or reinforcing responses

	U.S. Submarine force during WWII (Hoffman 2021)
	Bottom-up
	Forces at the seas,
Service Command
	Submarine Commanders,
Submarine Service Command
	Reinforcing response

	U.S. Army in Korea (Duarte 2023)
	Bottom-up
	Forces in the field
	Regimental Commanders.
Corps Commanders,
EUSAK Commanders
	Reinforcing response in the theater; Balancing response in the homeland

	U.S. Army convoys in the Vietnam War (Kollars 2015)
	Bottom-up
	Forces in the field
	None
	Balancing response

	U.K. Army COIN in Afghanistan (Dyson 2012)
	Bottom-up
	Forces in the field
	Brigade Commander
	Reinforcing response

	U.K. Army in Afghanistan (Farrell 2022)
	Bottom-up
	Forces in the field,
Service Command
	British Task Force, ISAF command
	mixed response

	German COIN in Afghanistan (Dyson 2012)
	Top-down
	Service Command
	Bundeswehr Transformation Centre, Heeresamt's Department for the Coordination of Lessons Learned
	Balancing response until 2003

	Norwegian Army COIN in Afghanistan (Haaland 2016)
	Bottom-up
	Forces in the field, Theater Command
	Norwegian Provincial Reconstruction Team; ISAF Command, NATO's Regional Command
	Balancing response

	U.S. Army Transport Units in the Iraq War (Kollars 2015)
	Bottom-up
	Forces in the field
	Army's Center for
Army Lessons Learned 
	Reinforcing response

	IDF's COIN in Lebanon (Marcus 2019)
	Bottom-up
	Forces in the field
	Experimental units,
Knowledge Officers,
IDF Ground Forces
Command
	Reinforcing response



To begin with, the operational environment is a critical aspect of military change because it imposes a concept of necessity, with more emphasis and mobilization of available resources. [footnoteRef:39] But, more importantly, the wartime context enables the formulation of more universally agreed-upon performance and effectiveness indicators, providing a better foundation for analyzing and suggesting what to learn and modify. This would explain why most successful episodes of military change during warfare have started from the bottom up. As Hoffman points out, the existence of mechanisms for recording and evaluating the performance of forces in the field was essential for the various adjustments required by the USAF during the Korean War, which used reports based on operational research and internal and external evaluation commissions. [footnoteRef:40] This is also evident in the U.S. Army's performance in developing defensive maneuvers during the Korean War. The divisions that placed a larger emphasis on their regimental commanders, in this case, the 2nd and 24th Infantry Divisions, had more noticeable changes in performance and learning, which served as a model for the rest.[footnoteRef:41] [39:  Rosen, Winning the Next War, 23.]  [40:  Hoffman, Mars Adapting, 83–116.]  [41:  Érico Duarte, “The Development of US Army New Defensive Tactics in the Korean War,” in Society of Military History (Annual meeting, San diego, 2023).] 

However, if these performance indicators cannot be developed or are vague, even bottom-up improvements are rarely successful. [footnoteRef:42]  The situation of the Norwegian Provincial Reconstruction Team in Afghanistan is instructive because of the lack of autonomy within the NATO and ISAF command structures to create performance and learning standards. [footnoteRef:43]   [42:  Rosen, Winning the Next War, 24, 34, 37.]  [43:  Haaland, “The Limits to Learning in Military Operations,” 1000, 1017.] 

A second key distinction that the literature permits us to make is that the degree or depth of change does not appear to be a relevant component in distinguishing adaptation from innovation. The cases presented demonstrate fundamental changes that began earlier but were only carried through during conflicts, such as establishing the U.S. submarine service before and during WWII.  In truth, the degree of change is determined by whether or not a doctrine, technique, or capability for its application in the field exists beforehand. The cases of U.S. and NATO operations in Afghanistan appear to be the best examples of this point, as the development of counterinsurgency (COIN) doctrines by the German and Norwegian armies required substantive changes in their military organizations. In contrast, the U.S. and U.K. had a prior base at varying levels of development and institutionalization.[footnoteRef:44] As a result, military changes toward COIN were far more difficult for the first two. [44:  Tom Dyson, “Organizing for Counter-Insurgency: Explaining Doctrinal Adaptation in Britain and Germany,” Contemporary Security Policy 33, no. 1 (April 1, 2012): 32, https://doi.org/10.1080/13523260.2012.659573; Haaland, “The Limits to Learning in Military Operations,” 999.] 

The third and most essential policy conclusion is that adaptations necessitate mid-level broker actors in directing and improving a list of the most promising and necessary adaptations. Although almost all cases began with changes initiated by forces in the field, the majority of successful ones required varying levels of organizational reinforcement responses because wartime adaptations proceed through more than one phase and scale of bottom-up diffusion. That is, beyond adjacent units in the field – which can be regiments, task forces, or battleships – the dispersion of learned lessons among units of different operational commands needs the involvement of an intermediary level of command to improve and amplify them. Otherwise, the organizational learning loops from the troops in the field to higher-level commands in the theater of operations or the homeland departments takes too long and is vulnerable to omissions or organizational balancing replies considering other agendas.[footnoteRef:45]  [45:  Barno and Bensahel, Adaptation under Fire, 43–46.] 

That was the case of U.K. Brigade Commanders in Afghanistan through two-day post-operation symposiums, open to 400-500 people from government, civic society, and international organizations, representing a cross-section of brigade command levels.[footnoteRef:46] Another example was the U.S. Army Corps Commands during the Korean War, which issued selected portions of command reports containing the more promising and demanding organizational, tactical, and technical improvements. Furthermore, the Eighth Army H.Q. consistently encouraged field studies on counters to enemy tactics, which were then repeated throughout the units.[footnoteRef:47] [46:  Dyson, “Organizing for Counter-Insurgency,” 36; Duarte, “The Development of US Army New Defensive Tactics in the Korean War.”]  [47:  Duarte, “The Development of US Army New Defensive Tactics in the Korean War.”] 

Nonetheless, military organizations that lacked these crucial broker actors were hesitant to make changes and were prone to a loose network with no discernible solution to be accepted. This happened, for example, with U.S. Army convoys in Vietnam, owing to a decentralized structure that never developed an official tactical manual or standardized gun truck design.[footnoteRef:48] In other circumstances, such as the Norwegian Army in Afghanistan abovementioned, the coalition structure hampered this essential intermediary player. [48:  Nina A. Kollars, “War’s Horizon: Soldier-Led Adaptation in Iraq and Vietnam,” Journal of Strategic Studies 38, no. 4 (June 7, 2015): 531, https://doi.org/10.1080/01402390.2014.971947.] 

In this regard, the most promising cases appear to have been those in which there was a level of correspondence or conformity between the facilitating players in the field of operations and centers of lessons learned and training in the homeland, as seen in the case of the Israel Defense Forces in Lebanon, the U.S. Army Transport Units in the Iraq War, and the U.K. Army COIN doctrine in Afghanistan.[footnoteRef:49] Particularly in the Israeli case, experimental units and knowledge officers were established to speed up the adaptation cycle and, above all, the institutionalization of changes and lessons learned. [49:  Raphael D. Marcus, “Military Innovation and Tactical Adaptation in the Israel–Hizballah Conflict: The Institutionalization of Lesson-Learning in the IDF,” Journal of Strategic Studies 38, no. 4 (June 7, 2015): 350, https://doi.org/10.1080/01402390.2014.923767; Nina Kollars, “Genius and Mastery in Military Innovation,” Survival 59, no. 2 (March 4, 2017): 531, 547, https://doi.org/10.1080/00396338.2017.1302193; Dyson, “Organizing for Counter-Insurgency,” 30–31.] 

However, even these enabling actors may be insufficient if the services command and government authorities do not support them or if they disagree. Changes and lessons were either not developed or were developed and immediately disregarded after the war in these circumstances. These were the cases of the Bundeswehr in Afghanistan and the U.S. Army in Korea, respectively. In Germany, the Bundeswehr and its forces in Afghanistan were unable to develop counterinsurgency doctrine and lessons learned due to a lack of prioritization and organizational adjustment in Berlin, Hamburg, and Geltow (locations of the Ministry of Defense, the Bundeswehr Command and Staff College, and the Joint Forces Operations Command).[footnoteRef:50]  [50:  Dyson, “Organizing for Counter-Insurgency,” 30–33.] 

That may also be a critical cause for the limited impact of military adaptations as the wars are over: political leaderships more frequently shift their priorities and perspectives for future wars, so depreciating recent lessons learned and measures for its institutionalization. Hence, although complementary in force structure, adaptation, and innovation may generate divergent organizational responses.

Military innovation
In the absence of decisive acts by opponents or an active battlefield to respond to, military innovation appears to be primarily a top-down process because it takes place when existing theories of victory and mission priorities no longer address the most significant challenges to national security. The civilian leadership and/or senior military officers conduct substantial reforms in doctrine, technology, training, and force structures that will be required for a future war.[footnoteRef:51] Consequently, military changes in peacetime can disregard existing performance and effectiveness criteria because they deem them inadequate for future military capabilities and take the implicit assumption that veteran soldiers will take a back seat in building the future force.[footnoteRef:52] [51:  Rosen, Winning the Next War, 20; Peter Campbell, “Military Realism and Doctrinal Innovation in Kennedy’s Army: A New Perspective on Military Innovation,” Journal of Global Security Studies 5, no. 4 (October 7, 2020): 676, https://doi.org/10.1093/jogss/ogz067.]  [52:  Kollars, “Genius and Mastery in Military Innovation,” 125.] 

Supposing this configuration of innovation in peacetime is valid, it not only has to deal with the usual rivalries between forces, but it catalyzes new ones because it allows the organizational change to establish losers and winners from the outset. Thus, except for very unusual circumstances of external and internal threats, the promoters of change will have to deal with counter-responses and carry out the so-called bureaucratic strategies. In other words, the civilian government or service command promoting the change will have to choose the moment and anticipate with bureaucratic solutions the resistance that will inevitably come. The military change promoter often must accommodate their rivals and leverage the potential contribution with the actual practitioners.[footnoteRef:53]  [53:  Kollars, 127, 137.] 





Table 4 - Military Innovation's Case Studies
	Case (author-date)
	Loop direction
	Start layer
	Critical organizational players
	Balancing or reinforcing responses

	U.K. Armored Brigades WWI (Kuo 2022)
	Top-down
	Service Command
	Royal Tank Corps,
Army Commanders
	Balancing 

	U.S. Submarine force pre-WWII (Hoffman 2021)
	Top-down
	Service Command
	Submarine Service Command
	Reinforcing 

	U.S. Army ROAD (Campbell 2021)
	Top-down
	Government authority
	DoD
U.S. Amry Chief of Staff
U.S. Army War College
	Reinforcing

	Russian SOF (Bukkvoll 2015)
	Top-down
	Government authority
	Ministry of Defense, Chief of the General Staff
	Balancing

	USAF Battlefield Air Interdiction (Haun 2020)
	Top-down
	Services Command
	USAF's Strategic Air Command (SAC)
U.S. Air Force's Tactical Air Command (TAC)
United States Air Force Europe (USAFE)
Training and Doctrine Command (TRADOC)
	Reinforcing

	Singaporean Armed Forces
	Top-down
	Government authority
	Ministry of Defense
People's Action Party
	Reinforcing



That was the case with the Kennedy Administration reforms in the U.S. Army in the 1960s. It recognized its balancing response to the Pentomic Division concept because it reduced the Army's role and autonomy. In short, when Kennedy and McNamara ordered the replacement of the pentomic concept, they found a willing audience and faced less resistance to their Reorganization Objectives Army Division (ROAD) initiative. The resulting changes and the change process appear to conform more to senior army leaders' priorities than civilian authorities' initiatives or bureaucratic and cultural imperatives.[footnoteRef:54] Even so, McNamara had to choose maverick officers to carry the necessary reforms. For instance, General Harold K. Johnson, fresh from leading the Command and General Staff College (CGSC), oversaw the writing of the new doctrines.[footnoteRef:55] [54:  Campbell, “Military Realism and Doctrinal Innovation in Kennedy’s Army,” 687.]  [55:  Campbell, 688.] 

A service branch that aims for innovation also seems more successful if it anticipates rivalry with other forces and articulates a bureaucratic strategy with a more profitable change timing. In this way, it may shape a more sustainable period of inter-service cooperation or, at least, mitigate the rivalry for a while. A very successful case was when the USAF changed the mission of its Battlefield Air Interdiction (BAI) in the 1980s in support of the U.S. Army's AirLand Battle doctrine. This involved missions to attack the second echelon of Soviet ground forces 200 km behind their battle lines.[footnoteRef:56] The combination of a clear external security threat of the Soviet Red Army in Central Europe and the internal domestic threat to the services' autonomy and budgets posed by the Congressional Military Reform Caucus caused the Air Force to cooperate with the Army. Accordingly, the USAF's main organizational players - Strategic Air Command (SAC), Air Command (TAC), and United States Air Force Europe (USAFE) - were agile in coordinating among themselves and with the U.S. Army Training and Doctrine Command (TRADOC) a long-time of peacetime inter-service cooperation which secured resources from the Reagan administration at a time when it was prioritizing the Soviet threat.[footnoteRef:57] [56:  Phil Haun, “Peacetime Military Innovation through Inter-Service Cooperation: The Unique Case of the U.S. Air Force and Battlefield Air Interdiction,” Journal of Strategic Studies 43, no. 5 (2020): 711, 713, https://doi.org/10.1080/01402390.2018.1557053.]  [57:  Haun, 713.] 

Even so, when the military change requires reform that goes against the core of the military's perspective, it will succeed only if the government authority is willing and able to change the officers' careers.[footnoteRef:58] The most radical example was the Russian creation of a Special Operations Forces Command after the Cold War, a long and dramatic process of advances and setbacks. The initiative was launched by the Ministry of Defense in 2008, despite unprecedented opposition from the Chief of General Staff and the armed forces, as well as Federal Security Service (FSB) commanders. The balancing responses resulted from inter-service rivalry caused by a lack of resources, which stifled reform initiatives.  These were only implemented when Putin purged military opponents of change and appointed new officers to important posts to carry out the reforms.[footnoteRef:59]    [58:  Rosen, Winning the Next War, 105; Campbell, “Military Realism and Doctrinal Innovation in Kennedy’s Army,” 680.]  [59:  Tor Bukkvoll, “Military Innovation Under Authoritarian Government – the Case of Russian Special Operations Forces,” Journal of Strategic Studies 38, no. 5 (July 29, 2015): 620–22, https://doi.org/10.1080/01402390.2015.1056342.] 

The cases of reforms under the Kennedy administration in the United States and by Putin in Russia highlight another essential aspect of military innovation in anticipation of future war: the commitment of the political leadership to military change. This is a necessary condition for the military to have centralized decision-making processes on military strategy aimed at disseminating information and directives effectively and consistently from higher authorities to lower levels within the organizational hierarchy.[footnoteRef:60] Conversely, few factors have more significant negative potential for military change than radical shifts in expectations or a lack of engagement by the political leadership with innovation and all its budgetary and organizational implications. However mundane they may be in most modern armed forces, military change is a long-term, high-risk project. Therefore, sudden political orientation or commitment changes or simply abandonment or lack of endorsement can be especially damaging. This is recurrent in post-war periods when new political expectations guide agendas that disregard or relegate the military capabilities of recently won or lost wars. [60:  Laksmana, “Threats and Civil–Military Relations,” 351.] 

The United States' recent military history is especially rich in this type of case, with the main effect being not only to undermine the conditions for thinking about and preparing for the next war but also to deteriorate the capabilities produced by the previous one, creating large gaps between the last and next wars. The U.S. Army's dismal situation after WWII is mentioned when some major advancements developed before and adaptations produced during it were not institutionalized or were wasted. As a result, lessons learned in WWII had to be relearned in the Korean War and adapted to a new enemy in an unfamiliar theater of operations, exacting a high price on the verge of disaster after Chinese intervention.[footnoteRef:61] Despite the excellent performance advances against the Chinese People's Volunteer Force, using the U.S. Army in conventional battles was not the Eisenhower administration's principal purpose, requiring the Army Chief of Staff to abandon post-war doctrine and training modifications.[footnoteRef:62] Furthermore, the discarding of Korean War lessons created a gap in lessons learned and military capabilities for the Vietnam War, which the various reforms implemented by the Eisenhower and Kennedy administrations were unable to close, as each program degraded previously acquired military capabilities.[footnoteRef:63] In this context, military innovation studies appear to be most relevant during long periods of peace after long periods of war. [61:  James Van Fleet, “Lessons from Korea,” 1954, 2, Van Fleet Papers, George C. Marshall Library, Box 89, Folder 21.]  [62:  A. J. Bacevich, “The Paradox of Professionalism: Eisenhower, Ridgway, and the Challenge to Civilian Control, 1953-1955,” The Journal of Military History 61, no. 2 (April 1997): 303, https://doi.org/10.2307/2953969; Mathew B. Ridgway, Soldier: The Memoirs of Mathew B. Ridgway, Book Club (New York: Harper & Brothers, 1956), chaps. 35–36.]  [63:  Joe Buccino, “Ike vs. Ridgway: Lessons for Today from the Philosophical Battle Between Two of America’s Greatest Military Leaders,” Modern War Institute, 2020, https://mwi.westpoint.edu/ike-vs-ridgway-lessons-today-philosophical-battle-two-americas-greatest-military-leaders/.] 


Closing remarks
In conclusion, the concepts of military adaptation and innovation are distinct but interconnected processes that play a crucial role in the effectiveness and success of military organizations. While adaptation involves bottom-up changes in response to operational challenges, innovation entails top-down efforts to develop new ideas and technologies. Various factors influence both processes, including the specific characteristics of the change, the organizational setting, and the wider strategic and operational landscape. The effectiveness of adaptation and innovation is contingent upon militaries’ ability to achieve desired outcomes, such as enhanced operational efficacy and mission success. However, assessing the efficacy of these processes can be challenging due to the dynamic nature of military operations and the potential for adversaries to adapt and innovate. 
Overall, this paper contributes to the field of military innovation scholarship by providing a comprehensive analysis of the concepts of military adaptation and innovation. By employing a complex adaptive systems theory framework, it offers a deeper understanding of the organizational processes involved in these phenomena. This research has implications for both academia and policy, as it provides analytical and comparative tools for studying military change and offers insights into the distinct organizational requirements and procedures of adaptation and innovation.
The current stage of development of our model involves the initial adjustment of Complex Adaptive Systems (CAS) theory to military organizational patterns. The current advancements in our model enable the identification of the relationship between organizational reinforcing or balancing responses and instances of success and failure. Additionally, it serves to ascertain the capacity of military organizations for self-organization, adaptability, and innovation. Nevertheless, the current understanding of this phenomenon fails to fully comprehend the occurrences of co-evolution between these entities. For instance, it does not adequately evaluate whether an instance of adaptation could potentially result in innovation. 
Nevertheless, the primary obstacle confronting our research lies in the need to enhance our model by incorporating additional operational concepts to assess emergence, specifically the direct interactions among the various components of a military organization and their resulting systemic effects. This, in turn, would facilitate the assessment of whether such interactions facilitate or hinder the ability to guide adaptations and implement changes. Both restrictions discussed in this context stem from a common difficulty, namely the need to construct metrics that enable the evaluation of the extent of success and failure, as well as facilitate a more comprehensive comparison of various aspects between different cases.
One additional obstacle that our study faces is the gathering and systematization of cases when adaptation and innovation have proven unsuccessful. One the one hand, adhering to this methodological criterion is necessary in order to mitigate the influence of confirmation biases. However, to enhance the practical use of this model, it is imperative to not only identify the factors that contribute to military change, but also to recognize the indicators of potential failures.
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