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Abstract 

This thesis conducts a study on military innovation in Ukraine after the full-scale Russian 

invasion of 2022 with a focus on its civilian-driven and digitally coordinated nature. It 

demonstrates the processes and mechanisms that the Ukrainian innovation undergoes and how 

that challenges the traditional top-down models of military innovation. The Brave1 platform is 

chosen as an empirical case as it is the most prominent and comprehensive structure in the 

modern Ukrainian defence-tech ecosystem. This thesis uses the classical military innovation 

theories combined with the more recent scholarship in the field of wartime adaptation as its 

theoretical framework. Thematic analysis of interviews given by the Brave1 officials, public 

statements by military representatives and other official policy material is employed. The 

findings of the thesis demonstrate that innovation in Ukraine derives, in its essence, from 

civilian developers and frontline units and is then formalised, scaled and integrated through 

institutionalised processes. The analysis conducted in this study concludes that the current state 

of military innovation in Ukraine can be characterised as a hybrid model, as it combines both 

the bottom-up features with the state coordination. This thesis contributes to the field of War 

Studies with a redefined way of perceiving the role of civil-military relations and their effect 

on the military during wartime. Finally, it emphasises the importance of further research within 

the field. 

 

Key words: Military innovation, Russian-Ukrainian War 2022, Brave1, Ukrainian defence-

tech, civil-military relations 
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1. Introduction 

1.1. Background and research problem 

The full-scale Russian invasion of Ukraine on 24th of February 2022 has marked a beginning 

of a new way of warfare in the 21st century, forcing numerous rapid and wide-ranging 

innovation to occur both on the Ukrainian and on the Russian side. The Ukrainian adaptations 

have evidently gained more publicity as the country has faced a conventionally superior 

adversary and thus has been pushed to mobilise not only the military, but the whole society, 

including civilian population, vast foreign diaspora, digital infrastructure, public and private 

sector to contribute to its defence. Ukraine has come a long way during this war, beginning with 

the whole world being unsure if Kyiv could last a couple of days to becoming a living laboratory 

for military innovation, offering a testing ground for both the foreign weapons and the locally 

produced ones. Ukraine has a distinctive feature that makes it a notable case in the study of 

warfare – the increasing blurring of the lines between state and society, between the civilian 

and the military. 

One of the most prominent figures in this process is the Ministry of Digital Transformation 

(MDT) that was established in 2019 and has been headed by Mykhailo Fedorov since then.1 

The ministry was created to primarily improve the digitalisation of Ukraine and make a “state 

in your phone” which they have successfully accomplished by launching the Diia app, that 

allows Ukrainian citizens to have all their documents from the passport to the university 

diploma to their driver’s license all in one place on their gadget. However, since the beginning 

on the full-scale invasion, the Ministry has expanded their work by implementing their 

technological possibilities to assist in defeating the enemy. For instance, they were the ones 

who introduced ePPO, a platform in the Diia app that allowed people all over Ukraine notify 

the Armed Forces of Ukraine of the location of enemy groups, missiles and other equipment. 

ePPO was mainly used in the beginning of the war, during the occupation of Kyiv region and 

later during the Ukrainian counteroffensive and has proved immensely useful for tracking and 

destruction of enemy equipment and for the subsequent liberation of occupied territories.2 The 

government planform Brave1, founded by MDT in 2023, is an initiative that brings together 

 
1 "Міністерство цифрової трансформації України." Accessed January 8, 
2026. https://thedigital.gov.ua/. 
 
2 Matthew Ford, "From innovation to participation: connectivity and the conduct of contemporary 
warfare," International Affairs 100, no. 4 (2024): p. 1542-1546, https://doi.org/10.1093/ia/iiae061. 

https://thedigital.gov.ua/
https://doi.org/10.1093/ia/iiae061
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different startups, developers, and engineers to cover the needs of the armed forces and deliver 

technological advancements and innovation to the frontline thereby bridging the gap between 

the civilian and the military.3 

This precedent challenges the traditional understanding of military innovation that has 

previously been studied by numerous scholars like Barry Posen, Stephen Rosen and Theo Farrel 

and Terry Terriff.456 All of them viewed military innovation as a top-down process, 

emphasizing the primacy of formal institutions and bureaucratic hierarchies without which the 

effective military change was impossible. The models presented by these scholars believed that 

“the senior officers and/or civilians are the agents of innovation”, they are the ones to find and 

distinguish the necessities on the front and then find the resources and convince the stiff and 

bureaucratic system to adapt and deliver the essential innovations.7  

However, the Ukrainian war has illustrated that innovation can also emerge from the bottom-

up – from private enterprises, start-ups and individual engineers that work together in order to 

allow the Ukrainian army to innovate faster, cheaper and more effectively than their adversary. 

The fact that these developers and start-ups are now gathered and managed by a government 

body shows that it is not just an adaptability to the realities of an existential war, but a 

systemised and legitimate case of the new war ecology and a significant shift in how we view 

military innovation.  

The war in Ukraine has facilitated the collaboration between the state and the society 

exemplified by not only developing technologies, but also contributing intelligence, 

crowdfunding, volunteering etc. If asked, every single person in Ukraine has contributed 

something to the general war effort. This phenomenon has been described by Ford and Asmolov 

 
3 "Brave1 - кластер підтримки Defense Tech розробок в Україні." Brave1. Accessed January 8, 
2026. https://brave1.gov.ua/. 

4 Stephen Peter Rosen. Winning the Next War: Innovation and the Modern Military. Cornell 
University Press, 1991 

5 Barry Posen. The sources of military doctrine: France, Britain, and Germany between the world 
wars. Cornell University Press, 1984. 

6 Theo Farrell and Terry Terriff. "1. The Sources of Military Change." In The Sources of Military 
Change. Lynne Rienner Publishers, 2002. https://doi.org/10.1515/9781588261793-002. 

7Adam Grissom. "The future of military innovation studies." Journal of Strategic Studies 29, no. 5 
(2006): p.920. https://doi.org/10.1080/01402390600901067. 

https://brave1.gov.ua/
https://doi.org/10.1515/9781588261793-002
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as “participatory warfare”.8 Ukraine, and especially the Brave1 platform, has taken this concept 

to an organised and structured level creating a mechanism that allows to create military 

innovations extremely fast, matching the battlefield needs and civilian innovation capacity.9 

This allows Brave1 to work on numerous projects simultaneously, creating and manufacturing 

a vast array of weapons and equipment from drones to demining systems to unmanned ground 

vehicles. The fast pace, high adaptability and direct feedback from the frontlines is what 

distinguishes the Ukrainian military innovations cluster from the Western one.  

This thesis aims to analyse the Brave1 platform and address the challenge posed to the 

traditional understanding of military innovation by it. Ukraine’s experience shows that military 

innovation can be developed and implemented rapidly to serve the needs of the military, without 

the direct focus on hierarchical values and bureaucratic processes. While the Ukrainian model 

of military innovation is certainly not a top-down one, it is difficult to call it completely bottom-

up as it involves both the grassroots participation and the state institutions. Thus, the case 

studied in this thesis may be called a hybrid model that combines the bottom-up innovation 

with a mid-level coordination.  

1.2. Aim and research question 

The aim of this thesis is to examine and analyse how Ukraine’s production and use of 

technological advancements in war after the full-scale invasion of 2022 challenges the 

traditional understanding of military innovation. Studying the Brave1 platform in particular as 

an example of a wider civilian participation in war, allows to track down how the different parts 

of society from engineers to state officials to military commanders interact with one goal in 

mind – to deliver military innovations that will allow to win the war. 

The main research questions of this thesis are:  

 How does Ukraine’s experience in civilian-driven war effort challenge the 

traditional understanding of the sources of military innovation?  

 
8 Matthew Ford and Gregory Asmolov. "The Open Kill Web: Military targeting in an era of 
participative warfare." 2025. 

9Bojan Stojkovski. "The Future of European Defence." IPS Journal, 2025. https://www.ips-
journal.eu/topics/foreign-and-security-policy/the-future-of-european-defence-8318.  

https://www.ips-journal.eu/topics/foreign-and-security-policy/the-future-of-european-defence-8318
https://www.ips-journal.eu/topics/foreign-and-security-policy/the-future-of-european-defence-8318
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 What does the Brave1 platform tell us about the military innovation ecosystem in 

Ukraine? 

Applying the Brave1 platform as an empirical case study helps illustrate how innovation in 

Ukraine emerges from civilian networks and digital ecosystems in contrast to the hierarchical 

processes described in the classical theory of military innovation. 
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2. Theory 

2.1. Previous research 

2.1.1 Military innovation theory and Social Shaping of Technology 

The studies of military innovation have traditionally stated that all technological advancements 

during wartime or in peace are conducted in a top-down manner, meaning that state institutions, 

senior officials and other high bodies of power dictate the course of the organisational change. 

Having said that, the classical school of military innovation was formed in the 20th century in 

order to explain the process of army’s adaptation of new technologies and other changes. 

However, the war in Ukraine has demonstrated a new type of warfare, heavily digitalized and 

highly participative; proving that the presumptions that may have been true in the twentieth 

century do not always apply nowadays. 

The literature of this field of study is quite extensive with scholars mainly Adam Grissom’s 

work “The future of military innovation studies” has been exceptionally valuable for both the 

field of research and this thesis in particular as it serves as a comprehensive review of the state 

of military innovation studies.10 Not only does he give an exhaustive definition of military 

innovation and it’s components, but also offers a categorisation of the 4 primary schools of 

thought, which are civil-military relations, as developed by Barry Posen; interservice politics 

where the resource scarcity is named as the main driver of innovation creating a competition-

driven change; intraservice competition, as by Rosen, proving that internal rivalries are the 

engine of the progress, and organizational culture, as described by Farrell&Terriff.  

It is important to mention that while all of these four models are inherently different in their 

formulation, sources and causes of innovation, they all have the same assumption – innovation 

originates at the top of hierarchical institutions. All of the authors share the same observation 

that first the senior officers and other political elites recognize the need for change in the system, 

they then structure it and produce a relevant doctrine that will be further enforced after years of 

long bureaucratic processes. As Adam Grissom has accurately noted “virtually every major 

 
10 Adam Grissom. "The future of military innovation studies." Journal of Strategic Studies 29, no. 
5 (2006): 905–34. https://doi.org/10.1080/01402390600901067. 

https://doi.org/10.1080/01402390600901067
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study on the subject, argue that military organizations are intrinsically inflexible, prone to 

stagnation, and fearful of change”.11  

What distinguishes Grissom from the other scholars of the subject is that he recognised the 

gradual change of the modern warfare, mentioning that today wars are becoming ever more 

adaptive, illustrating networked forms of innovation and other participation in the war. He then 

points out the so-called “anomalies” – the cases of bottom-up innovation and other adaptations 

that come from the individual soldiers on the front or other external civilian actors.12 

Furthermore, Thomas Kuhn’s observation that “the accumulation of anomalies within a field 

of research creates, over time, pressure for change in the field’s prevailing assumptions and 

conceptual frameworks”.13 And the Russo-Ukrainian war is a great example of such an anomaly 

that is making a significant contribution to the field of military innovations.  

After the classical theorists of military innovation like Posen and Rosen, another significant 

study in the field is The Sources of Military Change by Theo Farrell and Terry Terriff who have 

somewhat expanded the existing framework and added organisational culture model as a causal 

factor in military innovation.14 They argued that culture shapes the perception and further 

adoption of military innovations. However, the military organisations are described as 

hierarchical and based on formalities. 

Another substantial contribution has been made by William Murray, MacGregor Knox, Andrew 

Marshall and James Russell who have reviewed the conventional theories and as a result 

conceptualised innovation as a largely top-down and historically embedded phenomenon. They 

also pay a lot of attention to the hierarchical nature of military institutions and describe the 

delegation of authority from the political leaders to the military. For instance, building on this 

issue, James Russell concludes that it is “not surprising that much of this literature view military 

innovation as the result of a process that flows from the top of the organisational structure down 

 
11 Grissom, "The future of military innovation studies," p. 919. 

12 Grissom, "The future of military innovation studies," p. 924. 

13 Thomas S. Kuhn, The Structure of Scientific Revolutions (Univ. of Chicago Press 1962, repr. 1996). 

14 Theo Farrell  and Terry Terriff. "1. The Sources of Military Change." In The Sources of Military 
Change. Lynne Rienner Publishers, 2002. https://doi.org/10.1515/9781588261793-002. 

https://doi.org/10.1515/9781588261793-002
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to its executing elements”.15 Thus, all innovation is a result of the senior decision-makers 

identifying the needs and threats, setting priorities and effectively delegating the tasks to the 

executive branches of certain organisations. Murray also distinguished between evolutionary 

and revolutionary innovation, meaning that the former one occurs more slowly and organically, 

but may with time lead to dramatic effects on the battlefield whereas the latter one is effected 

by the top-down leadership – “[changes that have] the greatest influence are those that change 

the context within which war takes place”.16 Murray and Knox have taken the topic further to 

discussing the revolutions in military affairs (which are essentially fundamental shifts in the 

understanding of the conduct of war that happen as a result of monumental technological 

breakthroughs, operational adaptations or organisational changes).17 In the historical analysis 

provided (from the French and Industrial to the First World War to the advent of nuclear 

weapons and the Cold War), Murray and Knox have demonstrated that such revolutions “take 

considerable time to develop” even despite the wartime pressure and are deeply intertwined 

with political shifts and social changes that together form distinct evolutionary phases. 

Alan Beyerchen and Andrew Marshall in their works also argue about the rigid hierarchy and 

the strict mechanisms of change in the military structures. Beyerchen conceptualises innovation 

as a certain process that begins with an invention, followed by research and development 

accompanied by multiple feedback loops throughout the process to ensure the conformity of 

the product with the initial plan.18 According to this process military innovation consists of 

three stages, namely the technical change, i.e. new equipment, that effects primarily the tactical 

level of warfare, operational change altering the way wars are fought, and the strategic change 

in the context of military operations.  

Matthew Ford in his work Weapons of Choice: Small Arms and the Culture of Military 

Innovation operationalizes the Social Shaping of Technology approach. He takes a look at the 

 
15 James Russell, Innovation, Transformation, and War: Counterinsurgency Operations in Anbar and 
Ninewa Provinces, Iraq, 2005-2007 (Stanford University Press, 2010), p 23. 
 
16 Williamson Murray, “Innovation: Past and Future” in Military Innovation in the Interwar Period, 
(Murray and Millet, eds., 1996), p. 305. 
 
17 Williamson Murray and Macgregor Knox, "Thinking about revolutions in warfare," in The 
Dynamics of Military Revolution, 1300–2050 (Cambridge University Press, 2001), p. 
12, https://doi.org/10.1017/cbo9780511817335.001. 
 
18 Russell, Innovation, Transformation, and War: Counterinsurgency Operations in Anbar and 
Ninewa Provinces, Iraq, 2005-2007, p. 28. 

https://doi.org/10.1017/cbo9780511817335.001
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way different parts of society from soldiers to scientists to engineers all influence the course of 

innovations.19 Ford argues that innovation is not only a technical or institutional phenomenon, 

but a whole socio-technical process that encompasses a large part of the society. Moreover, the 

literature on Science and Technology Studies offers an alternative perspective on the topic, 

viewing military innovation not as a hierarchical and stiff process of subordinance from the 

elites to the executive branches but rather a socially negotiated process engaging different 

groups of participants, competing interest groups and sources. According to SST studies 

introduced by MacKenzie technological advancements are a result of interactions equally 

between engineers, military practitioners and policymakers, all working for the same aim of 

implementing their vision of the next innovation that will contribute to either the war effort 

itself or to the development of the military in peacetime. 

2.1.2 Military innovation in Ukraine since 2022 

This thesis includes a wide range of recent empirical literature on Ukraine that goes in contrast 

with the theoretical literature described above and illustrates the highly participative bottom-up 

nature of innovations. Ever since the full-scale invasion began on 24 February 2022 Ukraine 

has made an impressive breakthrough in the sphere of technological advancements that are 

primarily civilian-led and supported by the state. The empirical literature allows to apply the 

case of Ukraine’s Brave1 platform and analyse the way it functions and the effect it has on the 

military.  

Such scholars as, for instance, Matthew Ford and Gregory Asmolov introduce the concept of 

the “open kill web”, a concept that captures the way digital technologies allow civilians to 

contribute to the war by, for instance, targeting, intelligence gathering or crowdfunding.20 They 

also describe a distinction between participative warfare (where civilians contribute but the 

state keeps control) and participatory warfare (where control is shared more widely). Other 

authors like Merrin (Digital War) and Asmolov also stress how war is increasingly socialised – 

 

19 Matthew Ford, Weapon of Choice (Oxford University Press, 2017), p. 16-
18, https://doi.org/10.1093/acprof:oso/9780190623869.001.0001. 

20 Matthew Ford and Gregory Asmolov. "The Open Kill Web: Military targeting in an era of 
participative warfare." 2025. 

https://doi.org/10.1093/acprof:oso/9780190623869.001.0001
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where anyone with a smartphone can play a part.2122 Bousquet et al. argue that “war is never 

isolated just on the battlefield. It is a comprehensive and extensive event that mobilises the 

society, governance, military and technological development”.23 

The grassroots engagement in Ukraine has been widely prevalent, especially during the first 

year of the full-scale war. Viktoriya Fedorchak in her book “The Russia-Ukraine War: Towards 

Resilient Fighting Power” makes a claim that “the absence of systematic reforms from top down 

resulted in the development of practice-oriented innovations and activities from a bottom-up, 

grassroots approach”.24 She analyses the diverse civilian-driven advancements that have been 

made in a rapid and professional manner in order to support the military needs on the frontline 

with organised crowdfunding, purchasing of logistical equipment, transportation and medical 

means and delivering them to the military units in need. For instance, the founder of the drone 

unit “Birds of Madyar” described that the required elements for drones and munitions were 

printed on 3D printers in the trenches which were then used to track, locate and strike the 

Russian troops. 

Audrey Kurth Cronin makes the argument that Ukraine’s resilience is closely tied to open 

innovation and its ability to mobilise society and contribute to national defence.25 Cronin shows 

Ukraine and its agility in contrast to the Western defence procurement systems, their 

bureaucracy and stiffness in introducing organisational change. Gregory Asmolov also writes 

about Ukraine’s connective mobilisation and the how digital platforms transform the societies 

and their participation in wartime, creating the so-called “sofa troops” that contribute with 

gathering and transmitting intelligence, crowdfunding etc all through their phones, while laying 

 
21 William Merrin. “Digital war: A critical introduction”, 2018. 

22 Gregory Asmolov. The transformation of participatory warfare: The role of narratives in connective 
mobilization in the Russia–Ukraine war, Digital War, 3(1), 2022, p. 25–37. 

23 Antoine Bousquet et al., "Becoming war: Towards a martial empiricism," Security Dialogue 51, 
no. 2-3 (2020): 105-107, https://doi.org/10.1177/0967010619895660. 
 
24 Viktoriya Fedorchak, "The Russia-Ukraine War: Towards Resilient Fighting Power," Journal of 
Slavic Military Studies, November 10, 2025, pp. 41, 
50, https://doi.org/10.1080/13518046.2025.2585692. 
 
25 Audrey Kurth Cronin. "Open Source Technology and Public-Private Innovation Are the Key to 
Ukraine’s Strategic Resilience." War on the Rocks, August 2023, p. 9. 
https://warontherocks.com/2023/08/open-source-technology-and-public-private-innovation-are-the-
key-to-ukraines-strategic-resilience/. 

https://doi.org/10.1177/0967010619895660
https://doi.org/10.1080/13518046.2025.2585692
https://warontherocks.com/2023/08/open-source-technology-and-public-private-innovation-are-the-key-to-ukraines-strategic-resilience/
https://warontherocks.com/2023/08/open-source-technology-and-public-private-innovation-are-the-key-to-ukraines-strategic-resilience/
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on a sofa at home.26 But what distinguishes the Ukrainian case is that it has institutionalised 

these dynamics through government bodies like the Ministry of Digital Transformation and it’s 

initiatives like Brave1 and Diia. For instance, the Diia app has been repurposed to allow people 

to submit geotagged reports, or the ePPO app to crowdsource missile trajectories. In the first 

month of the war, over 260 000 people used Diia to report Russian activity. 27 There are also 

examples like @stop_russian_war_bot, which gathered intelligence through Telegram and was 

later integrated into official platforms. 28 

The empirical literature is useful as it highlights how blurred the lines have become between 

the civilians and combatants in Ukraine. It frames participation as a key part of contemporary 

war and that the technological creativity normally comes outside of the senior military 

structures, but rather from the grassroots. 

Combined, the perspectives demonstrated in this section, show a clear theoretical gap 

underestimating the importance of lower-level military actors and other civilian contributors. 

The existing literature on the topic of military adaptation and innovation focuses on military 

organisations themselves, strategic culture, military campaigns, their wins and losses. Few 

scholars have been hinting at the ever-changing nature of warfare, (for instance, Adam Grissom 

wrote about the evidence of bottom-up innovation by drawing on the scarce historical examples 

of the “German 88 mm Flak anti-aircraft cannon” in World War II or the development of the 

US Close Ais Support), but the research on the modern bottom-up model of military innovation 

and open-innovation still remains understudied.29 The case of Ukrainian wartime innovation 

that is mainly driven by different government initiatives, civilian activists and volunteers, 

proves that the traditional theories that privilege top-down models may create analytical tension 

when applying them to modern conflicts. 

 

26 Asmolov G (2021) From sofa to frontline: The digital mediation and domestication of warfare, 
Media, War & Conflict, 14(3): 342–365. 

27 Matthew Ford, War in the Smartphone Age, 2025, p. 1544. 
https://doi.org/10.14375/np.9781805263746. 

 
28 The Economist. “How a Chatbot Has Turned Ukrainian Civilians Into Digital Resistance Fighters,” 
February 22, 2023. https://www.economist.com/the-economist-explains/2023/02/22/how-a-chatbot-
has-turned-ukrainian-civilians-into-digital-resistance-fighters. 
 
29 Grissom, "The future of military innovation studies," p. 920-924. 

https://doi.org/10.14375/np.9781805263746
https://www.economist.com/the-economist-explains/2023/02/22/how-a-chatbot-has-turned-ukrainian-civilians-into-digital-resistance-fighters.
https://www.economist.com/the-economist-explains/2023/02/22/how-a-chatbot-has-turned-ukrainian-civilians-into-digital-resistance-fighters.
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2.2. Theoretical framework 

One of the fundamental works in this area is Barry Posen’s The Sources of Military Doctrine 

who highlights that military innovation is mainly determined by civil-military cooperation. In 

his opinion, innovation is a political act that is conducted by state elites and subsequently carried 

out by other actors. In his work Posen illustrates the armed forces as inherently conservative 

and stagnant, unwilling to undergo any change. He argues that militaries will fail unless 

statesmen intervene in their work.30 Interestingly enough, he also considers military defeat (or 

the prospect of defeat) to be an effective booster for innovation stating that “Events understood 

to be serious failures challenge the organization’s basic existence”.31 Which is quite logical but 

at the same time proves the rigid nature of military organisations. 

Almost a decade after, Stephen Rosen publishes his Winning the Next War where he similarly 

states that a successful military innovation is only possible under a hierarchical framework and 

that crucial decisions in the army as well as on the battlefield should be carried out by senior 

officers, claiming that it is “extremely difficult to enforce” an innovation that would come from 

a civilian command.32 Furthermore, in contrast to other scholars in the field like Barry Posen,  

Deborah Avant or Adam Grissom, Rosen makes a strong argument that militaries innovate and 

develop mainly in peacetime as they then have both time and resources to make a thorough 

breakthrough and thereby prepare for the next war.3334 According to him, when military 

organisations are at war, it is easier for them to act following an established chain of command 

whereas new solutions and adaptations will take years to be perfected and implemented.35 

Rosen’s take on civilian participation also bears importance to this study. Any military 

organisation is a closed bureaucratic entity where outside civilian intervention is highly 

unlikely. He emphasises the hierarchical and centralised nature of the army that is “tightly 

 

30 Posen, Sources of Military Doctrine: France, Britain, and Germany Between the World Wars, p. 
222-236. 

31 Posen, Sources of Military Doctrine: France, Britain, and Germany Between the World Wars, p. 47 

32 Rosen, Winning the Next War: Innovation and the Modern Military, p. 11. 

33 James Russell. Innovation, Transformation, and War: Counterinsurgency Operations in Anbar and 
Ninewa Provinces, Iraq, 2005-2007, p 33-35. 

34 Rosen, Winning the Next War: Innovation and the Modern Military, p.1-53. 

35 Rosen, Winning the Next War: Innovation and the Modern Military, p. 22. 
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controlled” which could allow for a faster way of gathering intelligence and transmitting 

important data thus resulting in a better understanding of the real drawbacks in the system and 

consequently produce innovation if necessary (as opposed to the decentralised way of 

innovating where civilians would be involved that, according to Rosen, could only be executed 

in rare cases of wartime crisis where there is no need for organisational changes and the relevant 

data can be gathered by the civilian actors directly).36 

Both the Posen and the Rosen model creates an expectation that innovation originates in the 

hierarchical institutions and then flows down the “delegation ladder”, while the civilian 

participation is limited and overall unlikely.  

The chain of command according to Posen and Rosen can be generalised as follows: threat 

perception à top-level decision à organisational reform à capability change à battlefield 

effect. Where each procedure is thoroughly scrutinised, it normally takes several years for the 

whole deeply bureaucratic procedure to be complete and before any change to the system is 

adopted. 

Furthermore, another theoretical aspect should be considered, as scholars such as Adam 

Grissom and Theo Farrell in particular, for instance, pay much attention to the distinction 

between military innovation and adaptation. Farrell’s work builds on the previous research and 

explains how and why militaries change and adapt during wars and ongoing conflicts.37 

According to him adaptation is “change to strategy, force generation, and/or military plans and 

operation, undertaken in response to operational challenges and campaign pressures”.38 The 

main driver of adaptation and subsequently innovation (as a more comprehensive and decisive 

part of military change) is the possibility of defeat. The challenges that occur on the strategic, 

operational or technological level, and threaten to incur losses to the army or slow down the 

course of the war, inherently force the military to adapt and come up with new solutions.39  

 
36 Rosen, Winning the Next War: Innovation and the Modern Military, p. 38-39. 

37 Farrell, "1. Introduction: Military Adaptation in War," p. 1-23. 

38 Farrell, "1. Introduction: Military Adaptation in War," p. 2.  
 
39 Posen, Sources of Military Doctrine: France, Britain, and Germany Between the World Wars, 47. 
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Farrell’s contribution to the field also includes his identification of the four shaping factors of 

adaptation, which are domestic and alliance politics (the internal political situation and the 

belonging to a particular alliance, i.e. NATO, may shape the process and the speed with which 

a certain military adapts to the course of the war; being part of an alliance, on the one hand, 

means better opportunities for technological support and other assistance, but, on the other 

hand, is more bureaucratic and challenging during an ongoing conflict), strategic culture (each 

state and nation have their own well-rooted moral and political norms that may stand in the way 

of certain actions required in order to adjust to the adversaries way of waging war), and civil-

military relations.40 Farrell highlights the role of civil-military relations in most studies on 

military innovation and distinguishes two main schools of thought. The first one claims that 

militaries usually have a stiff structure and oppose any innovation, hence why they require 

civilian collaboration that can enable change and effective development of the otherwise 

inflexible institution. The second one argues that “military innovation must be internally led” 

since the civilians have neither experience nor the theoretical knowledge to contribute with any 

radical change.41 In short, Farrell’s framework generally considers wartime change, but 

primarily within the military organisations. 

Taken together, the theories described in this section provide framework for analysing the 

hierarchical nature of military innovation, however, offer only limited tools for explaining 

innovation deriving from outside of military organisations. 

3. Methodology 

3.1. Research design 

 This thesis employs a qualitative research design aimed at examining how Ukraine’s Brave1 

defence-tech ecosystem challenges traditional assumptions about military innovation, its 

sources and processes.  

Given that the empirical material used in this research paper consists primarily of interviews, 

panel discussions and public speeches qualitative analytical approach helps to establish the way 

 
40 Farrell, "1. Introduction: Military Adaptation in War," p. 8. 
 
41 Farrell, "1. Introduction: Military Adaptation in War," p. 17. 
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innovation is described, operationalized or critiqued by different representatives of Brave1 

platform and the Ukrainian military. 

Thematic analysis is applied as it allows to identify and structure patterns across the collected 

empirical material.42 Since the main aim of this thesis is to study how different actors 

conceptualise innovation processes and to showcase that the Brave1 platform is challenging the 

traditional understanding of the sources of military innovation, thematic analysis provides the 

necessary tools to code the material and draw up a comprehensive conclusion on the state of 

modern civil-military engagement as the main driver of technological innovation of the front. 

The coding procedure follows Braun and Clarke’s six-phase model, which is widely used in 

qualitative research.43 All materials were read, viewed and then transcribed to identify recurring 

concepts such as decentralization, speed of innovation, civil-military collaboration and 

battlefield learning. Most of the empirical material is originally in Ukrainian. As a native 

Ukrainian speaker, I analysed the sources in their original language. This removes the need for 

translation and avoids the loss of meaning or nuance that can occur when working with 

translated material. All coding and interpretation was therefore conducted directly in Ukrainian 

language transcripts, meanwhile English translations are provided in the thesis where needed 

for clarification and emphasis. 

Coding combined deductive elements (derived from classical military innovation theory by 

Posen, Rosen and Grissom) and inductive elements derived directly from the empirical material. 

Blending these approaches is consistent with widely used thematic analysis practises.44 

Codes were combined into broader themes that reflected the underlying patterns across the 

dataset. These themes are:  

1. Agency and drivers of innovation 

2. Processes and mechanisms 

3. Civil-military coordination 

4. Adaptation and wartime learning 

5. Outcomes and effects of innovation 

 
42 Schreier, Margrit. Qualitative Content Analysis in Practice. Thousand Oaks, CA: SAGE 
Publications, 2012, 29-30. 
43 Clarke and Braun, Thematic Analysis: A Practical Guide. Sage publications, 2017, 5-7. 
 
44 Kathleen M, MacQueen et al, Applied thematic analysis. Sage Publications, 2012. 
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A detailed codebook was developed to ensure consistency, including sub-themes, definitions 

and example quotes in original language and their respective translations. (See Appendix) 

Themes were compared against the entire dataset to ensure internal coherence and analytic 

distinctiveness as suggested by Nowell et al.45 Each theme was refined to clearly identify its 

conceptual boundaries and relationship to the research question. Themes were then analytically 

connected to theoretical debates about the nature of military innovation. This process allows to 

identify the gap between classical top-down models and Ukraine’s modern innovation 

ecosystem. 

3.2. Case selection and rationale 

As demonstrated in the previous research section, the early phase of Russia’s full-scale invasion 

of Ukraine in 2022 was mainly led by grassroots initiatives and volunteer-driven efforts. At that 

point the whole Ukrainian society (engineers, IT-specialists, bloggers and other media activists 

and handy civilians) combined their forces by contributing with their knowledge, skills and 

resources to help the military deter the Russian forces that were rapidly advancing Westward. 

At that time the first cases of innovation occurred out of the general urgency and resource 

scarcity. Naturally, such innovative decisions and products were developed outside of formal 

state structures, using crowdfunding, informal networks and connections between volunteers 

and the soldiers themselves. Civilians were forced to improvise and were fundamental suppliers 

of off-the-shelf drones, communication systems, software tools, camouflage nets and other 

equipment to the war-stricken areas. Civilian actors were distinguished by their resourcefulness 

and the speed with which they made decisions and delivered to the front, compared to the 

official procurement mechanisms by military structures. These bottom-up initiatives were 

extremely essential to the survival of the Ukrainian nation at the early stages of the war, they 

lifted the fighting spirit of Ukrainians, demonstrating that anyone can contribute to the war 

effort and offered a sense of purpose and belonging to the anxious population. However, with 

the course of the war it became clear that these efforts required scaling, institutionalisation and 

subsequent integration into formal military institutions. As a result, the Ministry of Digital 

Transformation established Brave1 platform in 2023 in order to institutionalise wartime 

innovation and bridge the military demand with the civilian developers, private companies and 

start-ups. This defence-tech cluster partially preserved and simultaneously formalised the 

 
45 Nowell et al., "Thematic Analysis: Striving to Meet the Trustworthiness Criteria," 2017. 
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grassroots character of innovation, while securing it with substantial funding, product-testing 

opportunities and coordination with Western allies. Therefore, the creation of Brave1 platform 

in 2023 initiated a shift from a decentralised volunteer type of innovation to a hybrid model that 

is essentially a combination of civilian initiative with state-level coordination and military 

approval. 

The top-down model is a theoretical construction that derives from existing scholarship. It 

encompasses the main ideas of classical military innovation theories – that change derives from 

the orders made by senior commanders and gradually comes down the hierarchical ladder to 

ultimately be executed by engineers and technologists.  

The hybrid model – the case of Ukraine’s Brave1 platform – this case was selected as it is a 

striking and generalized example of how military innovation in Ukraine is carried out today. 

Brave1 cluster demonstrates uniqueness as it combines state participation in the face of the 

Ministry of Digital Transformation, the Ministry of Defence and the Office of the President of 

Ukraine with the civilian population that represented by developers, engineers etc, thereby 

creating a model that is not quite bottom-up, but rather a hybrid one that demonstrates a full-

mobilization of Ukrainian society in war. This is a good case that allows to test whether the 

innovation and adaptation processes in Ukraine are similar, different or an extension of the 

abovementioned theoretical models.  

3.3. Data collection 

Since this thesis uses a case study of an ongoing war, the fact that not all internal material, 

documents and reports are publicly accessible should be taken into account. Ideally, such 

material as internal communications withing the Ministry of Defence and Ministry of Digital 

Transformation as well as internal reports of the effectiveness and shortcomings of Brave1 

projects would be studied. Such documents would allow to trace how decisions are made and 

trace the relationship between the military and civilians within the scope of Ukrainian military 

innovations.  

However, as such material is temporarily unavailable, this research relies mainly on secondary 

qualitative sources that still offer an insight into how innovation is framed and carried out in 

Ukraine.  
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According to Warren Christopher public and political speeches are an integral part of 

policymaking as they allow to analyse certain hidden messages, the way they have been 

delivered and how the speech has effected the decision-making process.46 Therefore, public 

communication is studied closely in this research including interviews and public statements 

by the MDT officials like Mykhailo Fedorov, Nataliia Kushnerska and Andrii Hrytseniuk, 

Brave1 representatives and some military officials. These materials are gathered from 

Ukrainian and Western media, like Forbes Ukraine, Kyiv Independent, Ukrinform and 

YouTube channels like Militarnyi, Армія TV – Військове телебачення України (Army TV – 

Military television of Ukraine), Radio NV and YT-2. Mykhailo Fedorov as the head of MDT 

is also quite active on social media (primarily Facebook and Telegram) and posts most of the 

updates, like new projects, collaborations and startups there on the daily basis. These platforms 

are studied and included in this research as well. 

Official publications, press releases and public briefings of the Ukrainian government, MDT 

and Brave1 offer formal statements that show the general direction in which the Ukrainian 

innovation industry is headed, however, they lack specifics and often avoid giving detailed 

descriptions of the work of the defence cluster for security reasons. 

It must be mentioned that the selection of public material can certainly raise questions of bias 

and credibility. For instance, the Ukrainian government communications and especially social 

media posts can often exaggerate the success and undermine the failures of the Ukrainian 

Armed Forces or the general internal situation in the country. This is a quite understandable 

procedure under martial law in order to offer conciliation to the local people and provide 

confidence in its stability and strength to Western allies. However, this acts as an inconvenience 

for the research, therefore, all empirical material must be read critically and in an unbiased 

manner. On the other hand, these sources give an excellent overview of the importance that is 

placed upon the military and the technologies used during war and the support for the armed 

forces and the projects like Brave1 that work for Ukraine’s victory. 

 

46 Warren, Christopher, 1998. In the stream of history: shaping foreign policy for a new era. 
Stanford, Calif: Stanford University Press, p. 9-10. 
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4. Analysis 

The analysis is divided into five paragraphs (themes) that were identified through thematic 

analysis. The structure of the analysis is as follows: firstly, empirical findings of each theme 

are presented including quotes and references to the interviews with the representatives of 

Brave1 and the military on innovations during the Russo-Ukrainian war and the defence-tech 

ecosystem in Ukraine. Next, these findings are interpreted and their significance to the 

Ukrainian wartime innovation is discussed in detail. Following the interpretation, a certain 

theme is analysed against the classical theories of military innovation and the more recent 

studies on innovation in war, discussed earlier in the theory section of this thesis. Such a 

structure of the analysis allows to neatly organise the empirical findings and assess how the 

Ukrainian case aligns with or deviates from the prevailing theoretical expectations.  

4.1. Theme 1. Agency and drivers of innovation 

According to the empirical data, nowadays the main drivers of military innovation in Ukraine 

are mainly the civilian developers, private companies, different volunteer groups and individual 

soldiers actively serving on the battlefield, as opposed to the top military authorities. As 

illustrated in multiple interviews and reports, at the beginning of the war, there were many 

developers looking for opportunities to present their products, manufactured at their own 

expense and delivered them to the front. In this case, Brave1 acts as a bridge that ties together 

the sporadic engineers and idea generators with the military consumers and provides them a 

platform to produce new effective weapon systems, auxiliary service systems and other 

equipment that would facilitate combat operations, because as claimed by Mykhailo Fedorov, 

the head of the Ukrainian Ministry of Digital Transformation, state cannot produce something 

by itself. It needs an actor who would combine different forces into one ecosystem, since “one 

brigade cannot deploy full-scale production on its own”. Thus, both the state, military and 

civilians are all co-dependent entities, all of whom strive to contribute to the general war effort 

but are unable to achieve it effectively on their own, due to different factors, from the lack of 

human resources, ideas and their knowledge of proper execution to the scarcity of financial 

means and funding opportunities. “The key idea is: we do not plan to create our own products” 

– Brave1 is an enabler of such products to come to fruition. 

The interviews demonstrate that the military appears to be a consumer and co-developer of 

innovation rather than its initiator. “We have a customer, a specific military unit, that says what 

they need”. Brave1 acts upon request, tying together request and the solution. Moreover, 
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soldiers often participate in product refinement, testing prototypes in combat and offering 

feedback to the producers: “We always end up with everything “raw” [unfinished]… and the 

military helps us finish the job”. 

Another substantial driver of military innovation in Ukraine is time and competition. The lack 

of time forces everyone to work fast in order to, first of all, “outrun” the enemy and new 

strategies and adaptations before the russian side does so, and, secondly, to minimise the 

competition within the defence-tech market. As according to Taras Chmut, Ukrainian military 

analyst, the competition between the manufacturers nowadays is fierce, and they are expected 

to respond rapidly to feedback from the military or risk being replaced.  

In short, the empirical data shows a clear delegation of responsibilities between actors, the main 

initiative arises from decentralised entities, that is facilitated by the state, namely Brave1 that 

is then refined and validated by the military.  

This model aligns more closely with contemporary theories of civil-military driven innovation 

and wartime improvisation than with classical top-down frameworks. It suggests that modern 

military innovation, especially under existential threat, may depend less on hierarchical 

decision-making and more on the capacity of society to mobilise technological and 

entrepreneurial resources rapidly. The empirical findings of this section are different to the 

traditional expectations made by Posen (that innovation is imposed by the civilian political 

elites) and Rosen (senior military leaders are the originators of technological change), 

Conversely, the Ukrainian case shows that innovation originates primarily outside of formal 

hierarchical structures. Here mainly the civilians and frontline units are the initiators rather than 

recipients and executors of top-down directives. 

4.2. Theme 2. Processes and mechanisms of innovation 

While the first theme made a case for who drives innovation, the second theme demonstrates 

how innovation is carried out in Brave1 and what are the mechanisms for that. Multiple 

statements have referred to a pipeline meaning a formalised stage-based process that every 

developer has to undergo in order to get the product approved and scaled to the military’s 

demands. The main goal of the defence-tech cluster is to transform an idea into a ready-made 

product within weeks in an organised and decentralised manner. The shortened cycles of 

approval and coordination compared to classic procurement are a reflection of the time where 

the soldiers cannot afford to wait for years on a technological adaptation that will instantly lose 
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its effectiveness on the battlefield. Hence why Brave1 has developed a professional sequence 

of actions, in which each component has its own area of responsibility and a well-established 

workflow. 

Overall, theme 2 findings demonstrate that the wartime innovation ecosystem in Ukraine does 

not rely solely on spontaneous grassroots ingenuity, but it increasingly depends on mechanisms 

and is deeply institutionalised. The Ukrainian innovation process differs significantly from 

conventional military procurement: innovation begins with battlefield problems and available 

solutions and is carried out through iterative refinement rather than starting from formal 

requirements, long planning cycles and bureaucratic red tape.  

A recurring feature in the data is battlefield testing and iterative feedback, meaning that the new 

technologies, even those that are still in development, are sent directly to the frontlines to be 

tested and later sent back for refinement and finalising. Several interviewees state that the 

prototypes are rarely fully developed, and that refinement occurs through repeated interaction 

between soldiers and producers. This mechanism has also been considered useful since thanks 

to Brave1, manufacturers can communicate directly with the military and adapt their products 

to the specifics of the situation on the battlefield in real time. After all, the war in Ukraine is 

changing rapidly, with each side quickly adapting and changing the course of the game, and the 

methods and characteristics of warfare changing almost every three months. Therefore, it is 

extremely important to develop your product as you go along, rather than developing it using 

outdated material and sources.  

Furthermore, the data analysed highlights procedures aimed at formalisation and diffusion. 

Brave1 is described to issue joint testing documents that can later support codification of the 

findings and the broader adoption within the military. In this way, it allows to bridge the rapid 

experimentation which occurs on the lower level with the formality of the military system, 

which enables diffusion beyond the individual units and creates conditions for further scaling 

and institutionalised use. 

Moreover, the empirical data suggests that Brave1 views each project as a separate “mission” 

that is subsequently endorsed by the high command which indicates that decentralised 

innovation is essentially coupled with some level of central prioritisation which allows to filter 

which solution will advance through the “pipeline”, undergoing a process of technical 

assessment, feasibility and scalability evaluation.  
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As described in the theoretical section of this thesis, the scholars within the field have suggested 

that the process of innovation follows the following structure: threat perception à top-level 

decision à organisational reform à capability change à battlefield effect; the Ukrainian case 

deriving from the given theme demonstrates a different mechanism: battlefield problem 

identified à decentralised experimentation à prompt feedback à institutional scaling à 

broader battlefield effect. 

From a theoretical perspective, this theme demonstrates that the processes prevalent in modern 

Ukraine challenge Rosen’s argument that meaningful innovation is highly unlikely to occur in 

wartime due to organisational rigidity and risk aversion. On the contrary, the analysed theme 

shows a well-established mechanism for searching and processing requests from private 

companies and individual manufacturers, which then follows a set procedure to submit the 

development for approval to military structures, thus ensuring the rapid and effective delivery 

of new technologies that will be used to combat the enemy. And all this despite the heated phase 

of the war. At the same time, this theme aligns more with Farrell’s concept of wartime 

adaptation, which claims that change emerges through feedback loops and operational pressure 

rather than central planning. In the Brave1 cluster all the planning is made simultaneously while 

warfare is ongoing which allows for a faster and more relevant adoption of technological 

advancements. 

4.3. Theme 3. Civil-military coordination and boundaries 

This theme offers a comprehensive understanding that the civilian and military roles are closely 

intertwined in the Ukrainian defence-tech and Brave1 gives an advanced opportunity to 

combine the traditionally closed arms market with business and technologies. As its’ 

representatives continuously highlight – they do not create new products, but rather act as a 

matchmaker between military needs and civilian innovations. 

Apart from the civilian engagement that mainly has the executive function, the Ukrainian 

defence-tech officials specify that Brave1 combines  several government institutions that 

each are responsible for their designated part of the process. After a particular manufacturer’s 

design has been approved, it is sent to the General Staff of the Armed Forces of Ukraine, which 

acts as a filter and makes a direct expert assessment of the projects and decides whether a 

particular idea is necessary for the current needs of the army. After the project is approved by 

the General Staff, it is sent to the Ministry of Defence of Ukraine, which performs the function 

of commissioning and places a state defence order, as well as coordinating with NATO. The 
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latter function is of utmost importance not only for Ukraine’s present, but also for its future, 

since, for example,  according to the former head of Brave1 Nataliia Kushnerska, “It is essential 

to remember NATO [military] standards. Nowadays, Ukraine is an environment for the 

development of military technologies that everyone observes and emulates. Our expertise is 

very high today. In fact, our products, which have proven themselves in this war, will be in high 

demand in NATO countries, among others. Therefore, it is important to consider NATO 

standards in advance, knowing that Ukraine will one day join the Alliance and will have to 

adapt to them”.  

Brave1 also works closely with the Ministry of Digital Transformation (MDT) as they were 

both established by Mykhailo Fedorov. MDT is responsible for marketing and interaction, it is 

a “bridge-building project” that coordinates among the stakeholders, participants and partners 

of the project. It acts as a unifier of the whole platform.  

Such institutions as the Ministry of Economy of Ukraine and the National Security and Defence 

Council of Ukraine (NSDS) are also have a significant influence on the effectiveness of Brave1. 

While the former is responsible for attracting investment, importing necessary spare parts and 

components, and assisting with the registration of intellectual property rights, the later manages 

the overall coordination, control of all security and defence forces, and international 

cooperation. After all, there are a large number of foreign manufacturers and engineers willing 

to test their own developments, and Ukraine is currently a huge “testing lab”. Therefore, the 

NSDC attracts international developers and sends their products directly to the battlefield. In 

this way, Ukraine gains access to fresh ideas and solutions and establishes links for further 

international cooperation. 

This once again exemplifies that the innovation model in Ukraine is rather hybrid as it combines 

both the centralised processes like coordination and standardisation that is mainly state-

controlled, and the decentralised processes – generation of new adaptations coming from the 

soldiers on the frontlines who, having a first-person experience of the war, have a clear 

understanding of the systems and equipment necessary for the army; and testing the solutions 

under combat conditions which provides the developers with valuable feedback and guidance 

for the future improvement. The civilian involvement in military innovation as described by the 

classical civil-military relations theories, is understood as intervention through political 

authority with the incentive coming from the governmental or political structures. However, 

the Ukrainian case clearly departs from this model as the civilian participation in the process is 
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rather a part of active co-production involving different actors, from grassroots engineers and 

self-taught IT specialists to the representatives of ministries, governmental structures and 

individual soldiers. 

4.4. Theme 4. Adaptation and wartime learning 

A very important aspect and one of the most distinctive features of the war in Ukraine is its fast 

pace and adaptability. Often the events on the battlefield are a race against time when those 

who have changed their weapons and equipment or their approach to conducting combat 

operations has the upper hand over the enemy and delivers more effective results in terms of 

preserving their own personnel and the accuracy of strikes on enemy positions. In his interview 

for Radio NV, the head of defence cluster Brave1, Andrii Hrytseniuk names the two most 

important factors that make Ukrainian defence-tech industry so advanced and competitive is its 

speed and relatively low prices. The tempo with which Ukraine produces new technologies 

cannot be compared to the slow bureaucratic process of other European countries. Hence why, 

since the very beginning in 2022 Ukrainians were forced to innovate themselves in the garages 

and basements since there was no time to wait for the Western allies to provide assistance. The 

decisions had to be made instantaneously, otherwise the Ukrainian nation was risking to cease 

to exist.  

It is also essential for the developers to be aware of the immediate situation on the battlefield 

and adapt their product to the everchanging nature of this war. For instance, according to Kyrylo 

Veres, Commander of the 20th Separate Brigade of Unmanned Systems ‘K-2’, “nowadays few 

soldiers use javelins and stugnas47 because the enemy changes tactics every two months. From 

motorcycles to foot patrols. Winter is coming and they will have a completely different third 

tactic”. Brave1 has eliminated most of the bureaucracy inherent in traditional military 

institutions and adapted to the demands of modern warfare. Returning to the question of high 

competition in area the analysed interviews show that if a certain military unit receives a product 

that does not meet certain criteria, they often do not even wait for it to be modified or improved, 

instead they immediately turn to another manufacturer.  

The question of innovations coming from the state are also discussed by Kyrylo Veres. 

According to him the innovations that we can now observe on the battlefield could have been 

carried out by the state, but it would have taken a year compared to the two to three months 

 
47 Javelin is a British man-portable surface-to-air missile. Stugna is a Ukrainian gun-launched antitank 
guided missile. 
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Brave1 procedure: “In a year we will not need these products even for free”.48 This reinstates 

the value that grass-roots participation, and Brave1 in particular, brings to the general war effort 

in Ukraine. Without the platform and its initiative the Ukrainian army would have been forced 

to fight with outdated Soviet equipment or to wait eagerly for the state to initiate innovation or 

receive military assistance from the Western allies.  

The findings in this section reflect Theo Farrell’s argument that wartime adaptation is driven 

by immediate operational challenges and the otherwise risk of defeat. Furthermore, they extend 

his argument by demonstrating that apart from the existing challenges and risks, the direct 

civilian participation accelerates the process 

4.5. Theme 5. Outcomes and effects of innovation 

Although Brave1 has only been operating for around two years, it has had a significant impact 

on the course of military operations in the Russian-Ukrainian war. According to Mykhailo 

Fedorov, “Robotisation is the only way to save people”, because Ukraine is currently engaged 

in a war of attrition, there are not enough people on the front lines, and the activities of the 

Territorial Centre of Recruitment and forced mobilisation are receiving increasing criticism 

from the civilian population, military analysts and foreign observers.49 Therefore, from the very 

beginning of the war, the strategy systematic renewal of the army and military equipment in 

order to preserve personnel, defeat as many enemies as possible and increase Ukraine’s military 

power has been dominant. 

Most of the material analysed stresses the immense effectiveness of Brave1 and its decisive 

role in Ukraine’s achievements and successes are widely prevalent in the interviews and press-

conferences discussing the defence-tech ecosystem, the drone industry or the increasing 

digitalisation of modern warfare. Based on the empirical data used for this research, several of 

the most significant consequences of this defence cluster’s activities can be identified.  

 
48 According to Nataliia Kushnerska, former head of Brave1, the process from the idea that is brought 
to the cluster to the end product takes around two to three months – two weeks for the expert review, 
then the project goes to the Ministry of Defence, which grants approval for the realisation of these 
projects within 45 days. 

49 Юлія Бондар. “«Роботизація — Єдиний Шлях Зберегти Людей». Михайло Федоров Про 
Український Defense Tech, Brave1 Та Роботизацію Війни.” AIN, January 5, 2026. 
https://ain.ua/2024/08/23/armiia-rosiyi-ce-potuznii-texnologicnii-protivnik-mixailo-fedorov-pro-
ukrayinskii-defense-tech-brave1-ta-robotizaciiu-viini/. 
 

https://ain.ua/2024/08/23/armiia-rosiyi-ce-potuznii-texnologicnii-protivnik-mixailo-fedorov-pro-ukrayinskii-defense-tech-brave1-ta-robotizaciiu-viini/
https://ain.ua/2024/08/23/armiia-rosiyi-ce-potuznii-texnologicnii-protivnik-mixailo-fedorov-pro-ukrayinskii-defense-tech-brave1-ta-robotizaciiu-viini/
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The first thing that attracts attention is the operational effects of combat operations. 

Representatives of Brave1, as well as military analysts and the military themselves, often 

emphasise that the rapid development and improvement of technology on the front lines leads 

to brilliant results, as the pace of war and the number of casualties, both military equipment and 

personnel, increase. For example, the adaptation of previously simple commercial FPV drones 

to the challenges of war and their widespread use by both the Ukrainian and Russian sides has 

led to a certain distancing of the military from the battlefield and made it relatively easier to 

identify and destroy enemy targets. Of course, drone operators still put themselves in danger 

and are constantly under enemy fire, but the effectiveness of conducting combat operations with 

drones has been confirmed and recognised as the future of military affairs by General Valery 

Zaluzhny of the Armed Forces of Ukraine.50 

Secondly, Brave1 has significant institutional implications, in particular, it has enabled many 

private companies and individual manufacturers to develop and enter the Ukrainian defence 

market. Brave1 has provided them not only with the necessary funding, but also with marketing, 

a ready-made customer base and the opportunity to contact customers, i.e. the miliary, directly, 

to receive orders from them for current needs on the frontline and to receive feedback on 

improvements to their products. Accordingly, this procedure led to rapid growth in the defence-

tech sector and also opened up the best manufacturers to international companies and investors. 

This is essential not only for the present but also for further cooperation between Ukraine and 

the world in the field of security and defence, even after the war ends. 

Another important consequence of Brave1’s activities in Ukraine, which has been mentioned 

briefly earlier, is the positioning of Ukraine as a modern leader in innovation, due to the speed 

of production and the incredible variety of products, from drones to evacuation robots to 

interception systems. At the same time, Ukraine’s advanced position in the field of technology 

and innovation, naturally, attracts the attention and interest of Western partners, who send their 

own developments to Ukraine for testing in real war conditions, and Brave1 serves as a bridge 

that facilitates communication between foreign partners and the military on the ground. Thus, 

Ukraine has now become a veritable military laboratory, from which both sides benefit.  

 
50 Valerii Zaluzhnyi, "Troop And Weapon Control Systems: Trends Of Development In The Face Of 
Modern Armed Conflicts," Èlektronnoe modelirovanie 47, no. 2, 
2025, https://doi.org/10.15407/emodel.47.02.067. 

https://doi.org/10.15407/emodel.47.02.067
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Combined, the findings of this theme suggest a shift away from top-down innovation as the 

dominant explanatory model. The analysis shows that the classical military innovation theories 

do not entirely apply to this case and need reconceptualising of hierarchy as an integrator and 

facilitator rather them an originator of any changes to the system.  
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5. Discussion 

In this thesis, an analysis of wartime military innovation in Ukraine was conducted, with a main 

focus on the Brave1 defence-tech platform and the civilian-military innovation ecosystem 

around it that has emerged since Russia’s full-scale invasion of Ukraine in 2022. The analysis 

was based on qualitative material that consisted of interviews with Brave1 officials, public 

statements by Ukrainian military representatives and the available official webpage 

publications and reports of Ukrainian government structures. The overall aim of the study was 

to examine how Ukraine’s experience with civilian-driven innovation challenges the traditional 

understanding of military innovation, which has historically emphasised the top-down 

hierarchical processes. 

In order to achieve the aim this thesis used classical theories of military innovation, including 

the works of Barry Posen and Stephen Rosen and also more recent scholarship on wartime 

adaptation, like the Theo Farrell’s framework. In total, five themes guided the analysis: agency 

and drivers of innovation; processes and mechanisms of innovation; civil-military coordination; 

wartime adaptation and learning; and outcomes and effects of innovation. The themes enabled 

the author to examine who innovates, how the innovation occurs and make certain conclusions 

on what this means for the existing theory.  

Two research question guided the study. The first one being:  

- How does Ukraine’s experience in civilian-driven war effort challenge the traditional 

understanding of the sources of military innovation?  

To summarise the findings of the analysis that are related to this research question, the empirical 

material demonstrates that innovation in modern Ukraine originates largely outside of the 

formal military hierarchy. According to the findings, the main drivers and initiators of 

technological advancements in Ukrainian military are largely civilian developers, private 

companies and separate frontline fighter units, while military or even political leadership of the 

country play more of a coordinating and finalising role in this procurements mechanism. This 

finding differs from classical military innovation theory, which in turn states that innovation is 

driven mainly by civilian political elites or senior military officers that are managing the rigid 

hierarchical system that has been formed for hundreds of years and is unlikely to change even 

under the wartime conditions. 
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However, at the same time, the findings have demonstrated that Ukrainian defence-tech 

ecosystem is not entirely informal and decentralised. Instead, with the emergence of Brave1 

cluster, the initially entirely bottom-up field has been formalised and institutionalised to ensure 

better and faster results. This led to decentralised experimentation to be integrated into the 

military system and has created a bridge between the civilian developers and start-ups and the 

military command. Therefore, the findings indicate that Ukraine is not a case of either bottom-

up or top-down innovation, but rather a hybrid model in which hierarchy is present as an enabler 

and disseminator of innovation in the Ukrainian army rather than the originator.  

The second research question of thesis - What does the Brave1 platform tell us about the 

military innovation ecosystem in Ukraine? – naturally comes out of the first one and suggests 

the finding that Ukrainian innovation is carried out in a hybrid way. The analysis has proven 

that Brave1 has transformed Ukrainian wartime innovation from a largely grassroots-driven 

initiative to a well-organised mechanism that will continue to operate and develop after the war 

is over. This platform became inherent to Ukrainian society and has been noticed by the 

Western allies, which will undoubtedly ensure larger investment flows and collaboration 

opportunities with NATO countries. 

Combined, the findings of this thesis contribute both empirically and theoretically to the study 

of military innovation. Theoretically, this thesis challenges the established perception of the 

bureaucratic and hierarchical manner of innovation demonstrating that, first of all, wartime 

innovation is possible, and, secondly, that the role of civilians in this process is extremely 

valuable. Empirically, the Ukrainian example has demonstrated that the hybrid model is highly 

effective as it combines civilian initiative and idea development with the institutional organised 

funding, management and coordination opportunities. These two entities complement each 

other in a harmonious way, providing the military with new breaking-edge solutions with the 

incentive to surpass the enemy’s capabilities and facilitate the work of personnel on the 

frontlines.  

Connecting these conclusions back to the field of was and defence studies, the analysis of this 

study demonstrates how societal mobilisation under the wartime conditions can reshape the 

relationship between civilians and the military, creating new ways of participation in war. This 

analysis shows the effectiveness of the hybrid model, therefore it would be appropriate to 

suggest that the future conflicts may increasingly rely on the Ukrainian-style hybrid model (it 

is important to state that such countries as Israel and the US are already widely incorporating 
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the civilian participation in warfare and digitalisation of the army, however, Ukraine is one of 

the first examples of institutionalisation of these processes while also fighting in the biggest 

conflict since the Second World War). Nevertheless, it has to be mentioned, that the deeper 

conclusions about the effectiveness of the Ukrainian model and it’s broader consequences on 

the field of military innovation can be made after the end of the war; since currently the war 

fought with all means available in order to restrain enemy’s aggression and defend Ukraine’s 

sovereign territory, but it is still uncertain whether Kyiv will be able to hold out and what 

concessions will have to be made to achieve a ceasefire. 

Finally, this thesis would like to give some recommendations for further research on the topic. 

This thesis has used a limited amount of empirical material due to the restricted access. We 

used interviews with representatives of the Brave1 defence cluster and other military analysts 

and military personnel, news articles and articles published on the official websites of the 

Ministry of Defence of Ukraine and the Ministry of Digital Transformation. Limited access to 

other materials, such as official reports and resolutions on mechanisms of action and detailed 

information on individual projects and the process of introducing certain innovative systems, is 

due in particular to the fact that the war in Ukraine is still ongoing and any publication of such 

information in the public domain puts the work of the Ukrainian armed forces at risk. Therefore, 

it would make sense to conduct a more in-depth study of this topic after the war ends, when 

more classified information will be published and a comprehensive study can be done. 

It would also be beneficial for the field to research the drawbacks and limitations of the 

Ukrainian model of military innovation – after the war more critique from the soldier’s side 

will be available – then scholars will be able to make more precise conclusions about the 

effectiveness of this model and Brave1 platform in particular. 

Lastly, another recommendation for further research would be to conduct a comparative cae 

study of the nature of wartime innovation in Ukraine and Russia where civilian-military 

innovation is also quite prominent, constantly developing new solutions and ways to outsmart 

the enemy. This study would test whether Ukraine’s defence-tech case is exceptional or just 

one example of a wider shift in the field of military innovations. 
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7. Appendix 

7.1 Codebook 
 

Theme 1. Agency and drivers of innovation 

 

Sub-theme 1.1 Civilian and private-driven initiative 

Definition: Civilian developers, engineers, start-ups and private manufacturers as primary 

innovators. 

Example: «На початку війни з’явилось дуже багато розробників, які шукали 

можливості, кому представити свій продукт, дізнатись чи ефективний він чи ні, які 

вимоги до затвердження у Міноборони і тд. В той же час базато компаній не чекали 

рішення та затвердження Міноборони, а розробляли нові технології за власні кошти, 

або гроші фондів, фандрейзингу і самі передавали на фронт.» 

«В Україні створити нове озброєння набагато вигідніше… наші інженерні компанії 

вміють робити фантастичні речі» 

Translation: “At the beginning of the war, there were many developers looking for 

opportunities to present their products, find out whether they were effective or not, learn 

about the requirements for approval by the Ministry of Defence, etc. At the same time, many 

companies did not wait for the Ministry of Defence's decision and approval, but developed 

new technologies at their own expense or with money from funds and fundraising, and sent 

them to the front themselves.” 

“It is much more profitable to create new weapons in Ukraine... our engineering companies 

are capable of doing fantastic things.” 

 

https://forbes.ua/innovations/byudzhet-mintsifri-zbilshili-na-300-u-2024-rotsi-kudi-ministerstvo-fedorova-spryamue-25-mlrd-grn-23102023-16850
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Sub-theme 1.2 Military as user-driven innovator 

Definition: Front-line units drive innovation needs, shape specifications, and co-create 

technology. 

Example: «У нас є замовник – це конкретна військова частина, яка каже, що їм треба» 

«Командири купують сьогодні на сьогодні те, що їм потрібно» 

Translation: ‘We have a customer – a specific military unit that says they need it.’ 

‘Commanders buy what they need today for today.’ 

 

Sub-theme 1.3 State as enabler and not originator 

Definition: The state supports coordination, funding, and scaling but does not sreate products. 

Example: «Ми залишаємось найбільшим низьким інвестором» 

«Держава не може виробляти добре самостійно» 

Translation: ‘We remain the largest low investor.’ 

‘The state cannot produce well on its own.’ 

 

Theme 2. Processes and mechanisms of innovation 

 

Sub-theme 2.1 Acceleration and streamlining 

Definition: Time compression in evaluation, procurement and deployment. 

Example: «Експертиза займає до 2 тижнів… Міноборони – 45 днів» 

«Принести ідею – швидко перетворити на готовий продукт» 

Translation: ‘The review takes up to two weeks... The Ministry of Defence takes 45 days.’ 

‘Bring an idea – quickly turn it into a finished product.’ 

 

Sub-theme 2.2 Multi-institutional coordination 

Definition: How different ministries and agencies collaborate. 

Example: «Мінцифри – платформа, маркетинг… будівництво містків між 

стейкхолдерами» 

«Генштаб - фільтр» 

«Мінстратегпром - масштабування» 

«Мінекономіки – патенти, інвестиції, імпорт-експорт» 

Translation: ‘Ministry of Digital Transformation – platform, marketing... building bridges 

between stakeholders’ 

‘General Staff – filter’ 
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‘Ministry of Strategic Industries – scaling’ 

‘Ministry of Economy – patents, investments, import-export’ 

 

Sub-theme 2.3 Testing, evaluation and feedback cycles 

Definition: Continuous field testing, user feedback, centrification and codification. 

Example: «Тестують на полі бою і отримують фідбек… виробники доробляють» 

«Brave1 видає акти спільних випробувань... можна отримати кодифікацію» 

Translation: ‘They test it on the battlefield and get feedback... manufacturers make 

improvements.’ 

‘Brave1 issues joint test reports... you can get codification.’ 

 

Sub-theme 2.4 Mission-oriented innovation 

Definition: Use of ”missions” (операції/місії) as a structuring device to steer innovation. 

Example: «Ми почали фокусуватись на геймченджерах… проєктуємо місії» 

«Місії були затверджені ставкою… вразили ворога» 

Translation: ‘We started focusing on game changers... designing missions.’ 

‘The missions were approved by headquarters... we struck the enemy.’ 

 

Theme 3. Civil-military coordination and boundaries 

 

Sub-theme 3.1 Hybrid governance structure 

Definition: Overlapping civilian-military responsibilities and decision-making. 

Example: «Платформа, що з’єднує класично закритий ринок озброєння і 

бізнес/технології» 

«Brave1 – комунікатор між державою, військом і приватними виробниками» 

Translation: ‘A platform connecting the traditionally closed arms market and 

business/technology’ 

‘Brave1 – a communicator between the state, the military and private manufacturers’ 

 

Sub-theme 3.2 Role of the Armed Forces in selection and adoption of innovations 

Definition: Military institutions as final selectors and operational gatekeepers. 

Example: «Рішеннф приймає Генеральний штаб… вони занють, що потрібно» 

Translation: ‘The decision is made by the General Staff... they know what needs to be done.’ 
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Sub-theme 3.3 Negotiating responsibilities and limits 

Definition: Statements acknowledging boundaries, tensions and practical constraints.  

Example: «Сама бригада не може розгорнути повноцінне виробництво» 

«Ми не збираємось дрони робити» 

Translation: ‘The team itself cannot launch full-scale production.’ 

‘We are not going to make drones.’ 

 

Theme 4. Adaptation and wartime learning 

 

Sub-theme 4.1 Fast tactical learning 

Definition: Rapid battlefield shifts and responses. 

Example: «Противний міняє тактику кожні два місяці» 

«Через три місяці виробник має робити новий стек» 

Translation: ‘The opponent changes tactics every two months.’ 

‘In three months, the manufacturer has to make a new stack.’ 

 

Sub-theme 4.2 Co-development with soldiers 

Definition: Soldiers as testers, evaluators and co-designers of products 

Example: «Наші воїни стали співтворцями технологій» 

«Виробник нехай сам летить і подивиться» 

Translation: ‘Our soldiers have become co-creators of technology.’ 

‘Let the manufacturer fly there and see for himself.’ 

 

Sub-theme 4.3 Agility through competition 

Definition: Market-driven acceleration, competition among producers. 

Example: «Виробників дуже багато… конкуренція достойна» 

«Якщо виробник не реагує [не вносить необіхні зміни до продукту] – ми 

відмовляємось» 

Translation: ‘There are many manufacturers... competition is fierce.’ 

‘If a manufacturer does not respond [does not make the necessary changes to the product], we 

refuse to work with them.’ 

 

Theme 5. Outcomes and effects of innovation 
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Sub-theme 5.1 Operational effcets 

Definition: Combat impact and capability improvements. 

Example: «Пріоритет – перехоплювачі… побудувати радарне поле» 

«Перші розробки: наземні роботизовані комплекси» 

Translation: ‘The priority is interceptors... to build a radar field.’ 

‘First developments: ground-based robotic systems.’ 

 

Sub-theme 5.2 Strategic impact of warfighting 

Definition: How innovations shift military balance, enable assymetry, or create new 

warfighting paradigms. 

Example: «Потрібео робити асиметричні відповіді» 

«Місії, що дуже сильно вразили ворога» 

Translation: ‘We need to make asymmetric responses.’ 

‘Missions that really hit the enemy hard.’ 

 

Sub-theme 5.3 Economic and international effects 

Definition: Investment flows, export potential, NATO alignment. 

Example: «2000 компаній в кластері» 

«Українські продукти будуть затребуваними в країнах НАТО» 

«В Україні створити озброєння в десятки разів дешевше» 

Translation: ‘2,000 companies in the cluster’ 

‘Ukrainian products will be in demand in NATO countries’ 

‘It is dozens of times cheaper to manufacture weapons in Ukraine’  

 

7.2 Material analysed 

- Militarnyi. ”Brave1. Як працює український defense tech + Наталія Кушнерська || 

До зброї!”,Youtube, July 12, 2023. Video, 36 min., 30 sec. 

https://youtu.be/iSvrzhceQkA?si=mu_8DcjfqIFPGwxb 

Армія TV – Військове телебачення України. ”Федоров: Brave1 – найбільший 

ангельський інвестор України | Діпстрайки, зенітні дрони, машинний зір”, 

Youtube, September 23, 2025. Video, 58 min., 56 sec. 

https://youtu.be/ePBwCKgrdrg?si=53osGrg38PEu_OjJ 

https://youtu.be/iSvrzhceQkA?si=mu_8DcjfqIFPGwxb
https://youtu.be/ePBwCKgrdrg?si=53osGrg38PEu_OjJ
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- Radio NV. ”Украина – лидер в области инновационных средств вооружения и 

дронов с ИИ | Андрей Гриценюк”, Youtube, September 29, 2025. Video, 24 min., 41 

sec. https://youtu.be/69jNluB6LFw?si=LJEUyhnS2xbTAZVZ 

- УТ-2ю ”Тарас Чмут і Кирило Верес про вимоги до виробників дронів, навчання 

військових і втрачені можливості”, Youtube, September 24, 2025. Video, 40  min., 

17 sec. https://youtu.be/AlQey4yh0ek?si=AZTwE1FN7I-iNTJM 

- Militarnyi. ”Технодесант ДШВ та Brave1 Market. Як і де військові озброюються 

технологіями | До зброї!”, Youtube, December 1, 2025. Video, 1 hour, 21 min., 14 

sec. 

- https://youtu.be/3UnX0evCvK8?si=HW44P7cWk2caJEKa 

- Militarnyi. ”Маркетплейс #Brave1. Ціни, ТТХ виробів, зворотний зв’язок”, 

Youtube, April 28, 2025. Video, 8 min., 10 sec. https://youtu.be/HNZQ5F0-

PIg?si=PPm_46PSqWONoNgE 

- "Ministry of Defence and Ministry of Digital Transformation establish a unified 

ecosystem to support Ukrainian arms manufacturers." Ministry of Defence of Ukraine, 

August 28, 2025. https://mod.gov.ua/en/news/ministry-of-defence-and-ministry-of-

digital-transformation-establish-a-unified-ecosystem-to-support-ukrainian-arms-

manufacturers. 

- Положення фонду розвитку інновацій про програму розвитку технологій, що 

можуть використовуватись у сфері оборони - "Brave1" (Regulation of the 

innovation development fund on the program of development of technologies that can 

be used in the defense sector - "Brave1"). 2023. 

- Jacobsen, Scott Douglas. "Ukraine’s Brave1 Is Racing to Redefine Warfare." 

International Policy Digest, April 23, 2025. https://intpolicydigest.org/ukraine-s-

brave1-is-racing-to-redefine-warfare/. 
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