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Abstract: This paper explores the significance of technological innovation within military
institutions and proposes effective management strategies for these assets. Drawing on
neorealist theory, the paper asserts that advancements in military technology bolsters a state's
influence in the international system and provides strategic advantages during warfare.
Thus, the continuous development of military technology is deemed essential for both the
state and its military institutions. Considering the concept of the 'military technologist’ the
development of nuclear submarines — under the leadership of Admiral H.G. Rickover,

US Navy (USN) —is used as a specific case study. Furthermore, the paper explores the
institutional-level management of these technologies to create an optimal environment
for their development and utilization. Drawing from these insights, the paper applies the
lessons to the emerging domain of militarized space, and its critical role in modern warfare,
contending that for militaries to effectively compete in space, these assets should be
entrusted to military technologists within a distinct military organization.
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Introduction

his paper examines the importance of the continued development of military

technology in maintaining a military’s competitive advantage during warfare and
discusses how these assets should be managed. The essay argues that states should
adopt and develop innovative military technologies to maintain their relative power
within the international system. It examines the development and management of
military technology through the lens of neorealist theory. The essay uses Keith Krause's
‘motive forces’ for producing military assets to assess if a military technology is worth
developing. If a technology fulfils two of Krause's expectations; (1) the technology
increases the state's influence within the international system, and (2) it helps achieve
victory in war; then the asset is worth investing in to develop further." If the military
technology fulfils these conditions, a second discussion of their effective management
arises. The second half of this essay examines the importance of military technologists
in developing and managing innovative military technology. The paper then applies
Clayton Christenson's innovator’s dilemma to military management, using the example
of the successful development of the United States’ (US) fleet of nuclear submarines
under the leadership of Admiral Rickover. Finally, the paper applies these arguments to
the current innovation of military space assets,?discussing how militaries should manage
these resources. This essay argues that space assets are essential to modern warfare,
where from it concludes that space assets should be under the leadership of military
technologists as a small separate service. The paper argues that military leaders
managing these assets should be trained and educated about the technology they are
managing to become technologists. Moreover, the essay infers that militaries should
engage in and manage relationships with civilian counterparts to maximise benefits
offered by space assets.

‘Control of space means the control of the world’3 The words of former US President
Lyndon B. Johnson are perhaps more relevant today than during the first space race when
he said them. However, the concept of how militaries should act in space has changed
dramatically since the Cold War. For example, it is unlikely to find state actors pursuing
satellite gunships like the Soviet Union’s Salyut 3 in modern space programmes.lt is also
unlikely to see programmes like ‘Project Ithacus, which planned to create intercontinental
troop transporters, rocket commandos, and space-launched ballistic missiles, come into
fruition.> Today, military presence in space revolves around more covert military activities
such as intelligence gathering, communication, location technology, and early warning
systems.® Space constitutes a central part of most major powers' defence capabilities and
policy:'Space has become an area of significant importance since the onset of the
revolution of military affairs (RMA)'” RMA refers to the current and ongoing development
of military technology and the subsequent change in military practices in relation to
these technologies® Military institutions have become increasingly reliant on complex
technologies to maintain national security. As this transition occurs, the role of the military
officer has also evolved?
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The following sections of this essay outline why innovation of military technology is important,
applying neorealist theory. It discusses how these technologies should be managed, referring
to Morris Janowitz’s theory on military technologists and Clayton Christenson’s model for
managing disruptive technologies, concluding that military leaders should possess a technical
understanding of their assets.’® " To illustrate this, the essay examines the establishment of
the US nuclear submarine fleet under the direction of Admiral Rickover then extrapolates from
this period to demonstrate how the lessons identified could apply to the emerging sector of
militarised space.

Why military innovation is important

To begin, the role and purpose of the military, coupled with its methods of improvement, must
be established. According to Samuel Huntington, the role of military institutions is to protect a
state’s national interests from external threats."? However, as neorealist theory argues, military
capability is also a major determining factor of the influence and power wielded by a state
within the international system.’ ™ As such, military institutions possess two key functions:
ensuring the state’s survival and maintaining the state’s relative power within the international
system. Therefore, the state and its military institution are fundamentally linked: the latter’s
military capabilities are a significant determinant of the former’s position within

the international system.

As such, through the lens of neorealism, it is in the best interest of a state to maximise its
military capabilities. Morris Janowitz argues that states can do this through the development
of superior military technology and tactics." Here Janowitz makes a salient delineation,

that given the continuous evolution of military technology, military strategy must likewise
develop alongside it. Military leaders who do not evolve their strategy together with changing
technology risk being overwhelmed during combat. This was exemplified by the fall of the
French military during the early stages of the Second World War. The Germans utilised their
sophisticated light Panzer divisions with support from motorised infantry to capture French
territory quickly and effectively.'® The French used more traditional armaments and military
strategy, relying heavily on the Maginot Line and failing to account for the advancement

in German technology, leading to their eventual demise.'” This example demonstrates the
importance of continued military development both in terms of technology and strategy.
Without this development, as Huntington argues, states will be at a disadvantage during
combat thus jeopardising their national security and their position of power within the
international system.'®

Military expenditure and the development of a state’s military technology bear a direct link

to its construction of power within the international system. Keith Krause argues that states
pursue the development of armaments to increase international influence, which, according
to neorealist thought, reflects the pursuit of power." Through coercion and the use of military
threats, states with superior military capabilities can force subordinate states into doing things
they otherwise would not do.* The impact of a superior military capability on a state’s relative
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power within the international system is evident in the US'rise to global hegemony.2"2?
During its ascent to superpower status, the US continually invested in its military capabilities,
annually spending over 7% of its GDP on the defence budget throughout the 1960s.3

This spending has continually increased year on year making the US' defence budget the
largest in the world with the 2023 budget reaching 816 billion USD.2*This exemplifies, according
to neorealist theory, the direct link between superior offensive capabilities and relative

power and influence within the international system.?>26This is similarly reflected by China's
increasing power, which, according to Graham Allison, has placed Beijing as a significant
challenger to the US"hegemony.? Paralleling growing Chinese influence is its sharp increase in
military expenditure. Since 1989, China has annually increased military spending bringing its
budget from 11.4 to 261 billion dollars, making it the second largest defence budget globally.?®
Specific innovations within military technology feed into this dynamic. Therefore, if a military
technology can give a state superior offensive capabilities, this state can use the asset as
leverage over subordinate states, increasing its influence within the international system.

This also applies to space operations and assets, which give states a strategic advantage
during war. Space operations are often the product of international collaboration with an
influential state leading the project. For example, many military satellites operated by states
such as the United Kingdom and France have been launched by the US, as these states did
not have their own launch capabilities.?* This ability to assist states in launching space assets
has helped increase the US'influence within the international system, as space exploration
is becoming an increasingly important arena. China too has been using its launch capability
to increase its influence, launching assets for many states in the global south. It has even
established its own space station, which may challenge the International Space Station’s
monopoly on international low earth orbit research.3 Thus, space is becoming an increasingly
important arena for states and militaries to both compete and manage.

Having established that military technology and spending is a central ‘motor force'for the
US' great power status, this essay will turn to a specific example of an innovative technology
enhancing the US'relative power: the development of its first nuclear powered submarine.
The first nuclear submarine, the USS Nautilus, broke multiple depth, speed and distance
records: this meant that the US fleet was able to move faster, further, and longer than its
opponents at the time 3! Potentially more importantly, these new submarines did not need
to surface or refuel, unlike their diesel engine counterparts.?? This enhancement of capability
increased the US'influence within the international system by enabling the state to be the
first to reach the geographic North Pole without surfacing, increasing the US"global military
reach. Six years following the launch of the USS Nautilus, US nuclear submarines were
equipped with nuclear-tipped ballistic missiles, again furthering the US'relative power in
the international system and military dominance, as it could now launch nuclear weapons
covertly anywhere in the world.3* This significantly increased the US' power within the
international system as the threat of nuclear strikes could be used to deter or coerce
subordinate states. Thus, the development of the nuclear submarine was an important step
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in maintaining global military dominance and enhancing the US'relative influence within the
international system.

Krause further evaluates the extent to which technologies can aid militaries in winning
wars: although military technologies in some sense are merely the concrete manifestation
of power, it compels states to develop internal military capabilities out of the necessity to
win in combat 3> Nuclear submarines not only expanded the reach of the US Navy’s nuclear
weapons, they also provided significant strategic advantage, enabling more advanced
anti-sub and anti-ship warfare missions.3 However, following the Second World War, very
little open warfare on or beneath the seas meant that these military capabilities were
never truly utilised.® Instead, nuclear submarines have mostly been utilised as deterrents
or for covert intelligence operations, contributing obliquely to military efforts across
disparate wars.

The development of nuclear weapons has reduced the need for direct conflict between
major powers, as war between nuclear powers is unlikely due to mutually assured destruction
(MAD) .28 There has been a significant decrease in conventional war between nuclear armed
adversaries since the establishment of these weapons.3® As nuclear protection extends to

all NATO members, it is unlikely that major powers will engage one another in conventional
warfare anytime soon. Therefore, major power militaries should focus on systems that increase
their capabilities outside of direct combat.* Today, military technological advancements for
major powers are predominantly found in support and automated systems, which enhance
intelligence gathering and reduce the chance of human casualties: this is exemplified by

the UK's 2021 defence review. This review pledged to reduce the size of the UK's army and
use the saved funds to increase investment in autonomous, cyber and space, technologies.*’
This development of modern warfare and strategy has placed an increasing importance on
space assets which function as support systems for modern militaries.*?

There are distinct similarities in the management of space assets and nuclear submarines.
Both military technologies function predominantly as support systems for other combat
forces: they are both highly complex technologies, and both require careful management

to ensure they are utilised effectively as mismanagement could have catastrophic global
consequences. As demonstrated in 1962 when a Soviet submarine became engaged in
combat with US forces in Cuba and nearly fired a nuclear torpedo, which would have
inevitably resulted in a nuclear war between the superpowers# It is essential that officers in
charge of these assets understand the risks and ramifications of their technology. Similarly, if
an asset in space was destroyed whilst in orbit, the debris created could collide with other
satellites causing further debris. These collisions would give rise to more debris and collisions
causing a continuing chain reaction of destruction in space, known as Kessler syndrome*

If this occurred, it would cause unprecedented damage to satellites, hindering the further use
of low earth orbit and causing severe damage to the international system and many lives on
earth.* This scenario is a no-win situation for both state and non-state actors who rely on low
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earth orbit assets. As most major powers rely heavily on space assets conflict in space bears
a similarity to MAD. Therefore, it is essential that these assets are managed effectively by the
correct type of military leader.

The correct leader for advanced technological assets

The relentless technological progress seen throughout the twentieth century has overhauled
the way in which the outcomes of wars are determined: these depend primarily upon a
military’s technological capabilities and leadership rather than the individual heroic actions of
military commanders on the battlefield. As such, the modern military officer should possess
knowledge and experience of these emerging military technologies.* Classical officers, as
described by Huntington, are primarily concerned with the management of violence and
combat strategy.#’ Due to the increasing complexity of military affairs and technologies, it is
now critical that military leaders have a strong understanding of the technologies they
manage as well. Janowitz argues that military institutions should opt for officers with technical
expertise (military technologists) over classic war fighters when it comes to the management
of complex assets, to ensure the effective usage of these technologies.*®# This emphasis on
having military leaders with technical knowledge means that technological officers in charge
of complex military technology do not need to fulfil the classic ‘heroic’leader archetype *
With growing military reliance on complex technology the role of the military technologist

is also increasing. > There is still a need for heroic leaders within military institutions as war
requires acts of bravery, but the need for these leaders has lessened as direct conflict becomes
less common. Hence, the development of military technology has simultaneously necessitated
an increase in the need for military technologists. It is important to note that heroic leaders
could become technologists with the correct training and education. The essay is not arguing
that officers must have advanced technical training in all military technology, as the list of
these technologies are extensive. However, officers in roles relating to complex technologies
should have some technical understanding of them. This would then require militaries to
invest in this training. As direct conflict becomes less common among major powers, some
kinetic warfare training could be substituted for technical courses relating to the assets officers
are tasked with managing.

As science and technology has become further incorporated into military practices, the
divide between civilian and military worlds has decreased.®™ The creation of complex military
innovation often requires contributions from both military and civilian institutions.>33 This is
especially true with respect to space. Throughout the twentieth century, militaries had to
work with civilian governmental organisations such as the National Aeronautics and Space
Administration (NASA) to operate in space, not only for launching assets, but also when
managing assets in orbit.>*However, in the twenty-first century, privatised commercial actors
have become more prevalent in the space domain, having their own assets in space, and
companies like Space X, owned by Elon Musk, launching military and governmental assets as
well* As the number of different actors in space increases, military leaders must be able to
manage relations with civilian actors, both governmental and commercial.
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It is, therefore, essential that military officers, who work with advanced military technology
such as space assets, can collaborate with civilian counterparts whilst managing military
operations. To illustrate this, we can examine the development of the US'nuclear submarine
fleet led by Admiral Rickover, who served in the US Navy for over 60 years. Rickover was the
archetype for the military technologist. He was able to manage and collaborate with civilian
counterparts to develop nuclear technology for the US. Rickover, known as the Father of the
Nuclear Navy, was responsible for the creation and development of the first nuclear submarine
USS Nautilus, which as discussed previously significantly advanced the US' military capabilities.
Rickover was a military technologist; this is not to say he was a scientist nor was he solely an
engineer, although he did have an M.S. in electrical engineering from Columbia University.>®
A military technologist is a military leader who has an in-depth knowledge of military
technology and emphasises the importance of technological innovation within the military.*”
These officers are essential within military institutions as they push for the development of
military capabilities. As stated, this development is critical in maintaining sufficient military
capabilities. If military officers were solely occupied with the management of violence as
suggested by Huntington, military technology would fail to progress, which could cause
significant disadvantage for military forces. Rickover was one of the first military technologists
to reach the top ranks within the US military.*® Crucially, his promotion to a three-star admiral,
without previously having commanded a warship in direct conflict, caused a shift in the
hierarchy of military institutions as technologists became more valued.®®

Rickover’s success can in part be attributed to his management of both military and civilian
institutions. Indeed, he was so civilianised within his role that he often had little regard for
naval protocol 8 However, he was able to command the respect of his military staff and
civilian counterparts achieving the desired technological outcome. Rickover successfully
worked with both civilian and military institutions and oversaw the creation of the first
nuclear submarine four years before the Soviets achieved the same technology.®'

Rickover continued to manage the US'nuclear submarine programme and interviewed
every prospective officer considered for a post on a nuclear ship, to ensure they had a
sufficient technical understanding of the technologies they were operating.®? This meticulous
management of resources and personnel meant that, under his leadership, there were no
reactor accidents in the US Navy, which was a pressing concern among many global civilian
leaders.$*This example demonstrates the importance of having military technologists in
senior leadership positions within the military. Evidently, having someone who has an in-
depth knowledge of technology overseeing technological project maximises output and
good practice. Rickover was not only able to deliver on projects enhancing the US'military
capabilities, but he also maximised potential and minimised the risk of a highly dangerous
technology through collaboration with civilian institutions.

Modern warfare has dictated that most technological military advancements today are in

the form of support and automated systems, as these systems give states the strategic edge
during warfare and minimise the potential for casualties. These systems are highly complicated,
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existing in the realms of cybersecurity, artificial intelligence, robotics, and space, meaning that
military technologists play an important role within modernised military institutions. The UK's
military strategy has already shown a preference to use support systems to conduct warfare
over traditional ground troops.® For example, between 2014-2020 as part of Operation Shader,
Royal Air Force jets and drones dropped more than 4,000 munitions, resulting in the deaths

of around 4,069 militants without a single British casualty.% These strikes utilised laser-guided
weapons and remotely piloted drones that are dependent on satellite support systems

for navigation, communication, and radar. These strikes did not require traditional ground
forces but have been successful in repelling and reducing the influence of Daesh without
endangering the lives of British military personnel. This example highlights the importance
and value of support systems in conducting modern warfare, and how possessing these assets
gives a strategic advantage over adversaries.

Institutional management of innovative technology

Having established that technological innovation is essential to militaries, and that these
innovations should be led by military technologists, this essay will explore the management
of disruptive technologies. The difficulty with innovative technology is precisely that it

is innovative: it is original, new, and nearly impossible to predict where and when this
technology will occur. Therefore, innovative or disruptive technologies are challenging to
manage. Clayton Christenson’s ‘Innovator’s Dilemma’discusses how new innovative
technology can cause industry leading companies to be outperformed by smaller
competitors, causing the company to fail'® Christenson offers several steps that established
firms can take to solve the innovator's dilemma. Although this work refers to a commercial
company, Christenson's theory can be applied to military institutions and their management
of innovative military technology.

Christenson defines two categories of new technologies: sustaining and disruptive.

Sustaining technologies are technologies that build upon established products. These assets
are designed through incorporating and utilising user feedback.¢” Sustaining technologies

do not bring anything per se to the market. They merely improve upon existing products

that have the same function. The alterations to sustaining technology can be incremental,
discontinuous, or radical, but the products still perform the same overall function as previous
iterations. An example of sustaining technology within a military context would be the
development of armoured vehicles. Armoured vehicles are constantly redesigned and
improved to maximise combat capabilities. This process utilises field testing and feedback
from combat zones. For example, when the Challenger Two tank received its ‘streetfighter’
upgrade, which improved combat in urban environments, this built upon the existing product.
This upgrade enhanced the Challenger's combat capability, making it a more effective piece
of military technology.® However, this kind of innovation does not change the function or
landscape of tank warfare; it merely improves on it. This type of innovation is relatively simple
to manage as the goal is to improve the existing product. Therefore, managers can continually
invest in product development and research to maximise product output.

145



Air and Space Power Review Vol 25 No 2

Christenson's second class of new technologies are disruptive technologies. These are
innovations that offer an entirely new service and often develop in niche markets that do not
fulfil the needs of mainstream users at the time of conception % Initially, disruptive technologies
are not very useful nor efficient; therefore, they are overlooked by large institutions. However,
once developed, these technologies change the environment they exist within, and because
larger companies over-looked these innovations, they are later outperformed by smaller
competitors who designed or used these products initially. It is difficult for even the best
managers with vast resources to plan for these developments, as they are difficult to predict,
and it is illogical to spend resources on something the market is currently not asking for.”®
Christenson offers initiatives that large corporations can take to mitigate the adverse effects
of disruptive technology and how to harness these innovations. Christenson’s first principle

is to give the task of managing disruptive technologies to a small spin-off group within the
primary institution.” By doing this, the group can focus on and learn about this asset without
other distractions, allowing them to become experts in this field. The following advice given
by Christenson is to create this sub-group relative to the importance of the technology.”

If the technology is not very important, keep the group smaller and if the technology is
important the group should be bigger. Further, Christenson argues that those working on
these innovative projects should be enthusiastic about them to maximise productivity and
management. Christenson argues that creating large groups for small projects will promote
lethargy within workers, and therefore, keeping individuals accountable with small groups
promotes initiative. Christenson further states that institutions should support this new sub-
group by allocating sufficient resources to the project without forcing the central institution’s
values and processes onto the smaller group.”® As the new technology becomes more
important within a wider context, the team and resources should grow. The team in charge
of developing the technology should stay on in leadership roles to ensure the continued
development and maximisation of the disruptive technology.

In summary, Christenson argues that the best way to manage disruptive technologies is to

set up a semi-autonomous organisation containing experts within the subject. Importantly,
this new organisation should have appropriate funding and resources to ensure effective
development of the technology. For example, the initial conception of a nuclear propelled
submarine came from a small research group in 1939, when they were tasked with solving the
practical issue of nuclear fission.”* This research was halted and eventually transferred to the
Manhattan project, which created the nuclear bomb, this was a small team of civilian scientists
who were managed by military officers.” Rickover led a team of military technologists, civilian
engineers, and scientists within the Navy to construct the Nautilus’®. Using Christenson's
theory, this essay argues that Rickover would have been better served had he set up a

new branch distinct from the US navy, dedicated to developing and managing submarine
capability. Something like the UK's submarine service which is able to stand alone and to focus
on issues surrounding submarines, without becoming too entangled in the bureaucracy of
the larger Naval institution. Christenson’s suggestion can be applied to military institutions,
but with one small caveat: the spin-off organisation should incorporate civilian and military
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members in the research team. Again, this reinforces Janowitz’s assertion that most military
innovations stem from civilian counterparts. Therefore, it is essential that militaries can utilise
these innovators for military technology.”” The question is how does this all apply to the new
military frontier of space? The next section will attempt to answer this.

The increasing importance of space assets and their management

The space industry has grown exponentially in the twenty-first century. The world has
entered a new age of space exploration with more assets being launched into low-earth
orbit and beyond, than ever before.” During the twentieth century, there were two major
space powers; the US and the Soviet Union; who launched and managed the majority of
space assets, during the space race. There were a handful of other minor actors operating in
space at the time. These actors (beyond the US and Soviet Union) were predominantly rich
western states including Canada, France and the UK.”? Most minor space players were helped
into orbit by the US, as they did not have their own launch capabilities, only satellites. Today,
the world is experiencing a space-faring resurgence as more actors than ever are operating
within and beyond low earth orbit. In 2018, there were nine countries and one international
organisation with independent space launch capabilities® Currently, there are over 90 states
and international organisations who have satellites in orbit®' The divide between state and
non-state actors in space is continuing to decrease as commercial companies play an
increasingly important role in both launching and managing space assets. For example, in
2022, there was a record number of space launches, with 180 successful launches#The number
of rocket launches has continually increased in recent years (see Figure 1). However, of the
US'67 launches in 2022, 61 of them were conducted by Space X, tying the Soviet Union's
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Figure 1: Number of rocket launches by region since 2015 (Adapted from McDowell, 2023).
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1980 record and demonstrating the increasing importance of commercial actors in this space.
It is likely that the space industry will continue to grow as states and commercial actors look
to new opportunities such as resource gathering from astronomical bodies.&This essay only
focuses on the ongoing space operations that are used to support military operations on
earth, but it is important to note that space activities like resource gathering and lunar bases
will eventually have some military activity input.

Before discussing the benefits that space technology currently offers militaries, it is essential

to distinguish between space militarisation and weaponisation. Although these concepts are
interlinked, they are distinctly different. Mathew Mowthorpe defines militarisation of space as
the use of space assets to enhance military capabilities without introducing lethal force ®

This includes satellite surveillance, communication, reconnaissance, and weapon guidance. 8
Space weaponisation refers to weapons based in space or ground-based weapons with
intended targets located in space.®This distinction is important because space weaponisation
is considered by the international community as threatening, while militarised satellites are non-
confrontational support systems. The use of space assets for communication and intelligence
gathering has long been accepted within the international community. The allowance of
militarised satellites was placed into international law during the space race, supporting states
in developing and using space assets to enhance military capabilities.®” The use of weaponised
space assets such as ground-to-satellite or satellite-to-earth missiles is more controversial,

but they are not banned. The only weapons explicitly banned from being placed in space are
weapons of mass destruction, as outlined in the 1967 ‘Outer Space Treaty'8 Although many
states, including the UK, have advocated for the ban of all weaponised space assets, major
spacefaring actors have continued to develop counterspace capabilities®* The US, Russia,
China, and India have all successfully shot down their own satellites with anti-satellite weapons
(ASAT), despite the danger of causing the Kessler effect as described previously in this essay.?!
Due to the dangers of weaponised space assets and the UK's position condemning such
technology, this essay focuses solely on the management of militarised assets.

Militarised satellites are dual use systems, and can be used simultaneously for both civilian and
military purposes.® They provide a plethora of benefits for the state. They fulfil the purpose
of a military enhancing the state’s national security, as argued by Huntington, through
providing strategic advantage during conflict, while also increasing a state’s influence within
the international community through, hard and soft power initiatives. Thus, space assets also
fulfil both of Krause's expectations for advanced military technology. Military satellites have
provided significant benefits for civilian populations globally. Indeed, there are few forms of
modern technology that do not utilise satellites to some degree. They have improved the
social and living conditions for much of the globe’s populations, providing internet,
navigation, and enhancing communication.®* For example, navigation systems like GPS have
changed the way in which we travel when operated by both civilians and military personnel.
From banking to weather prediction, satellites have become integrated into modern life %
Sharing these technologies with global populations is one way to increase a state’s influence
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within the international community. Joseph Nye's notion of soft power posits that a state can
increase its influence through soft power initiatives (helping other states).** Nye explains that
when a state helps another, through aid programmes for example, this creates a positive image
of the assisting state, increasing its popularity and influence within the international system.
States can utilise their military satellites to enhance their influence within the international
system, thus fulfilling Krause's first condition for effective military technology. They must also
provide a strategic advantage during conflict to meet Krause’s second condition.

An example of a military asset being used in this dual capacity to help during warfare and
increase global influence is the US'Global Positioning System (GPS). GPS is a satellite-based
radio navigation system designed by the US and operated the US'Space Force This system
was designed to provide positioning capabilities for the US"armed forces to increase efficiency
and success of ground, air, and sea operations.?’ The system consisting of 24 satellites provides
location information in the world if an individual has a receiver. These assets provide this
information regardless of weather, anywhere in the world, 24 hours a day.*® This system

was created for the sole purpose of the US military. However, in the 1980s the technology
was opened globally, meaning anyone could benefit from this asset, military and civilians.*®
GPS has been integrated into modern society improving the lives of civilians where it, for
example, is used in everyday commuting, international flights, emergency services, and much
more. Without this technology, quick response teams such as ambulances, fire brigade, and
coast guard units would be severely hampered.'®Extending this technology to the world has
increased the US'global influence, as individuals and states have grown reliant on the system.
From a military perspective, the technology is vital as it provides fast and accurate location
information, which is used for navigating hostile terrain, precise munition guidance, and
casualty location.'®' As these assets are the US military’s, the US could enhance GPS capability
for their troops and allies or deny actors from accessing the network, as they did to the Indian
military during the Kargil War.'2 Although the practice of blocking actors from GPS no longer
occurs, the example demonstrates how space assets can enhance a state’s prowess in conflict.
The example of GPS demonstrates how space assets can further a state's national interest
through hard and soft power initiatives.

Surveillance satellites are another asset which have dual functions. Within military operations,
they can be used to gather intelligence about hostile troop movements or to observe the
actions of foreign governments.'® These sophisticated assets can provide militaries with real-
world data from around the globe. It has also allowed for the monitoring of global movements,
allowing governments to respond quickly to any potential threats."®However, these assets
could be used to help monitor other factors such as climate change, which is a growing global
security issue. The European Space Agency (ESA) operate surveillance satellites to monitor as
part of The Copernicus Programme. ESA operates 30 satellites that collect various data used for
monitoring issues from environmental management to illegal trawling.'® The North Atlantic
Trade Organisation (NATO) have recently discussed the need to improve the alliance’s resilience
against climate change. The solution is to use alliance space assets to improve environmental
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monitoring and meteorological forecasting, as these issues threaten state security.'®lssues like
climate change further blur the lines between civilian and military operations. Surveillance
assets operated by NATO military members and ESA could be utilised in tandem to achieve
the goals of both institutions. Combining constellations of NATO and ESA satellites to monitor
issues like climate change would enhance these institutions’ capabilities, as more satellites
leads to greater coverage.'” This example illustrates how partnering with civilian institutions
can enhance military assets to achieve the states military goals. Ultimately, it shows why
military leaders must be able to work with civilian counterparts.

If used in a supporting role, space assets provide a significant strategic advantage in warfare,
thus affirming Krause's second condition. Communication Satellites — navigation satellites

that provide precise positioning — as well as Space-based Intelligence, Surveillance and
Reconnaissance (ISR), bring inestimable advantages to modern warfare. The US'and coalition
forces’success in the First Gulf War has been attributed to the use of then-revolutionary space
technologies by coalition forces. In contrast, the Iragi military relied heavily on traditional
combat forces. The First Gulf War was later christened the first'space war’due to important role
space assets played in the coalitions'victory in the conflict.'® At the time of the First Gulf War,
Irag had the fourth largest army with over one million personnel.'®This military force was

well equipped with Soviet military technology and had just experienced a successful war with
Iran, suggesting that they should be a proficient fighting force. However, the Iragi military
suffered losses of roughly one thousand to one against the coalition army.'There were several
advantages the US-led coalition armies had over Iragi forces, including superior leadership,
resource management, and well-trained troops. However, Perry argues that the use of new
military technology and space assets in supporting roles contributed significantly to this
historic victory, stating that:’An army with such technology has an overwhelming advantage
over an army without it, much as an army equipped with tanks would overwhelm an army
with horse cavalry'" Surveillance satellites allowed coalition forces to identify Iragi forces
quickly and eliminate them with minimal casualties. Communication and navigational satellites
meant that units could communicate and navigate vast terrain with ease, whilst the Iraqgi
military was in disarray."’? The strategic advantages offered by the then-revolutionary space
technology helped secure the coalition forces a historic victory over the less advanced Iragi
military, illustrating the ability of militarised space assets to secure victory during warfare.

The continued importance states are placing on space assets is salient. During the ongoing
war in Ukraine, satellites have played a key role in Ukraine's defensive successes against the
Russian offensive. The US has given Ukrainian forces unprecedented access to intelligence
gathered from US surveillance satellites."* This access has allowed Ukraine to track Russian
troop movements using real-time images. It is evident that Ukraine’s access to this intelligence
has enhanced the capability and successes of their military. Commercial space actors have also
been critical in bolstering Ukraine’s defence during the conflict. If the First Gulf War is known as
the first space war, the Ukraine conflict may be remembered by some as the first commercial
satellite conflict"*Commercial space companies have played a critical role in gathering
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intelligence and maintaining communication between Ukrainian forces. Russia has even
attempted to thwart this support by attacking commercial satellites via cyber-attacks. ''®
Commercial imagery companies have been able to provide satellite imagery to Ukrainian
fighters, something that only states would be able to do just a few years ago.'® Another more
crucial asset for Ukraine has been Space X's satellite constellation ‘Starlink’, which has provided
internet across Ukraine during the conflict. Through funding from private donators, contracts
from the US Foreign Aid Agency, and Department of Defence, Space X has provided satellite
internet to Ukrainians since 2022, operating over 4,000 satellites to do this.""” These assets
have been extremely effective in the war. Due to the size of the constellation and small size

of the satellites, they were deployed with pace and are extremely resilient against Russian
attacks, causing severe issues for Russian forces."® This has been critically important to air
power efforts in the region. For example, the Turkish Bayraktar TB2S, an unmanned aerial
vehicle (UAV) of significant importance in countering Russian air superiority, is reliant upon
space-to-ground communications for its operation within an extended operational range.
Notably, the Starlink constellation assumes a crucial role in facilitating Ukraine's capacity

to carry out attacks in geographically challenged areas where adequate infrastructure or
Internet connectivity is limited. Consequently, Ukrainian drones effectively engage enemy
forces, while troops engage in the secure exchange of encrypted messages. These operational
advancements owe their efficacy to the deployment of Space X's Starlink system."®The war
has also exposed the weakness of Russia’s current space fleet, that is both too small and
outdated.’Russia is unable to compete with the assets assisting Ukrainian forces from NATO
partners: their navigation constellation Globalnaya Navigatsionnaya Sputnikovaya Sistema
(GLONASS) is incomplete, limiting their ability to provide precise navigation for their troops
on the ground. Further, surveillance satellites operated by the Russians have an estimated
maximum resolution of 50 cm per pixel, whilst US Keyhole surveillance satellites have a
capacity of 5 cm per pixel, meaning the US'assets can provide images of far higher quality and
detail to Ukraine.’?' These assets have given Ukraine significant advantages over their Russian
counterparts regarding communication, navigation, and intelligence gathering. The operation
of space assets has been essential to Ukraine’s ongoing successes in the conflict.

The war in Ukraine demonstrates the continued importance of space assets in warfare.

It has also shown the increasing importance commercial space actors are playing in warfare.
Further, this example emphasises how the gap between the worlds of military and civilian
space operations is continuing to reduce. It also illustrates the continued importance actors
are placing onto space assets. Today, there are around 7,900 satellites in various orbit around
the earth.’”?This number is set to increase exponentially over the next decade with various
new state and commercial constellation programmes in the works'?3. This demonstrates that
space will only become more critical to military institutions as space capabilities continue

to increase.’

The essay has established that space assets are essential to modern warfare, and they are likely
to continue to grow in importance. A brief discussion on how these assets should be managed
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from a military perspective now follows. The management of space assets bears a resemblance
to the development and management of the US' nuclear submarine fleet. Both technologies
played a supporting role during warfare, changed how warfare occurred, performed
intelligence gathering operations, and are innovative technologies that require careful
management. Using Admiral Rickover as a case study, it is evident that the officers in charge
of these assets should fulfil the criteria of the military technologist. This is to say, senior officers
should have a grounding in the technical aspects of the technology they are commanding.
Regarding space, this does not mean that they must have a doctorate in astrophysics, but

a basic understanding of how these assets function is essential; this could for example be
delivered through accelerated staff courses. This would allow senior leadership to make
informed decisions regarding space assets, alongside subject matter experts. This is essential
because if these assets are not managed correctly, the benefit will be greatly depleted.

The second reason behind why these assets should be managed by technologists rather
than managers of violence is to prevent space becoming weaponised. The weaponisation

of space would not only cause the state’s soft power - and its influence on the international
system - to deteriorate but could also potentially cause irreversible damage to the world as a
build-up of space debris could prevent the use of satellites. Therefore, space assets must be
managed by individuals who understand the technology and the ramifications of using

force in this domain. It would also be beneficial for leadership to have genuine interest in

the space domain, as argued by Christenson and exemplified by Admiral Rickover’s successes
with the nuclear fleet.’?

Christenson’s theory would further argue for the creation of a semi-autonomous Space Force,
with an inclusion of a separate budget relative to the organisation size. Thus, ensuring that

the development of space technology is maximised. The US' Space Force has embodied

this, requesting a budget of around $30 billion for the 2023/24 fiscal year, which is a sizable
investment into a relatively new venture.'? Christenson’s theory would advocate for allocating
separate resources to this small new branch to maximise the development of this disruptive
technology. This demonstrates the importance that the US is placing on space assets.
However, as this essay has demonstrated, space blurs the lines between civilian and military
organisations, and therefore Space Force will further benefit from the support of other
governmental space organisations like NASA and their budgets. The importance of these
assets has also been established and they do deserve high investment and priority from
military institutions. Finally, it has been established that commercial space actors are becoming
increasingly important within space operations. Therefore, it is critical that military leaders

are not only able to work collaboratively with civilian organisations when developing and
operating satellites as Rickover was able to when creating nuclear reactors. Military leaders
must be able to also work with commercial actors like Space X, whose assets, like the re-usable
launch systems and satellites, are vital to continued military operations.’®

Conclusion

To conclude, the continued development of military technology is essential for maximising
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a state's military capabilities. Using neorealist theory, this essay has established that military
technology directly influences a state's relative power within the international system.

By examining the classic military case study of nuclear submarines, it has also been established
that leaders of complex technology should have a grounding in the technology they manage,
embodying Janowitz's military technologist theory. As military institutions become more
reliant on complex support technology, it is increasingly vital that these assets are managed
by individuals who can fill the role of a military technologist. The second half of this essay
discussed how military institutions should manage innovative technologies to maximise
their development and use. The essay argued that Christenson's Innovator's Dilemma
model’for disruptive technologies within business could be applied to military technology.
Following, this theory it argued that creating a semi-autonomous organisation - dedicated
to this technology - is pivotal to maximising military innovation. The essay then applies
these arguments to the emerging sector of militarised space. It established that space assets
are essential to fulfilling the role of a military, expanding a state's influence and protecting

its national interest. Further, it demonstrated that these technologies also fulfilled Krause's
conditions of effective military technology: (1) increase the state's influence within the
international system through hard and soft power initiatives and (2) help militaries achieve
victory in war. To establish this, the essay examined the use of space assets in the First Gulf
War and the current Ukraine conflict, as well as discussing how these assets have been used
to improve the lives of civilians. Having established that space assets are critical to modern
warfare, the essay recommends that future leaders of space forces should be military
technologists and learn about the assets they are managing. This could be achieved through
advanced learning courses provided by military staff colleges and subject matter experts.
Space is critical to future war and must be managed effectively.
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