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Abstract

During the early stages of the War in Afghanistan, the U.S. military deployed cutting-edge
technologies with the promise of achieving faster victories with minimal damage. Yet, despite
overwhelming firepower, this approach often led to counterproductive outcomes. Why? This
thesis draws on the Science and Technology Studies (STS)-informed concepts of technological
solutionism and prototype warfare to investigate how experimental and solutionist logics—
embedded in the Revolution in Military Affairs (RMA)—shaped battlefield decisions and
undermined mission effectiveness during the Battle of Tora Bora and Operation Anaconda.
Adopting an interpretive case study methodology based on the triangulation of government
reports, declassified documents, journalistic accounts, and military publications, this study
shows, first, how prototype warfare practices disrupted operational effectiveness and sabotaged
mission objectives at Tora Bora; and second, how the military’s overreliance on technological
fixes reflected broader assumptions about the role of technology in compensating for flawed
human judgment during Operation Anaconda. Taking an approach that treats technological
systems as politically, socially, and historically charged rather than neutral tools, the thesis
offers a normative critique of RMA-informed approaches to warfare and highlights the dangers
of technological optimism and experimental logics in war. It also emphasizes the need for a
deeper examination of today’s emerging military technologies, especially Al-enabled combat

systems.
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Introduction

As rapid advances in artificial intelligence and information technologies reshape the landscape
of international relations, it becomes increasingly important to critically assess how narratives
of optimism and experimentation influence the evolving relationship between human actors
and the tools they develop.

Like Daniel McCarthy (2018) observes in the introduction to the seminal volume
“Technology and World Politics”, understanding the contemporary international order requires
acknowledging the extent to which technological systems are engrained in all facets of human
activity—from the minor routines of daily life to the highest levels of political, economic, and
social governance. It also encourages reflection on how humans approach technologies—either
as mere tools, neutral instruments ready for use, or as more complex variables, embodying the
meanings, structures, and biases of the societies that produce them.

These foundational questions are central to a branch of the social sciences known as
Science and Technology Studies (STS). Emerging in the 1960s and 1970s, STS approaches
technology as a “black box”—something to be opened and examined under the assumption that
scientific and technological developments do not occur in isolation. Rather, they are shaped by
societal values, political priorities, and imagined futures (Jasanoff and Kim 2015).

The critical lens offered by STS is particularly useful when applied to military
technologies, especially through the concepts of technological solutionism and prototype
warfare. While conventional theories and classical military studies tend to treat battlefield
technologies in deterministic and instrumental terms, STS invites us to examine how they are
socially constructed and politically charged.

Technological solutionism and prototype warfare in particular reveal how emerging
technologies embody assumptions about efficiency, risk, and human agency. These insights

1
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are essential for understanding how armed forces justify and deploy them on the ground. They
are likewise relevant considering the rising enthusiasm for Al-based warfare, which is often
grounded in claims of Al-enabled systems’ objectivity and ability to simplify military
operations.

Yet, such narratives are deeply problematic. They obscure the socio-political nature of
technologies and the contexts in which they are deployed. Instead of supporting better human
judgment on the battlefield, military technological systems may interrupt or shortcut decision-
making processes, leading to flawed or even lethal choices. These are not hypothetical concerns
but plausible, real-world outcomes that deserve rigorous investigation.

Moreover, these dynamics are not limited to contemporary Al systems. Because
technological developments are never isolated from their historical and social settings, today’s
techno-optimistic discourses and the adverse consequences they might result in have
precedents in earlier military doctrines, particularly during the early years of the United States’
War in Afghanistan. That period, shaped by the rise of the internet and advances in information
technologies, marked a turning point in military thinking. The Revolution in Military Affairs
(RMA), which emerged at that time, introduced new concepts and assumptions about war,
especially around the role of technologies.

Therefore, this thesis investigates why the U.S. military’s faith in cutting-edge
technologies during the early stages of the War in Afghanistan produced counterproductive
outcomes, despite overwhelming firepower. Specifically, it examines how the United States’
reliance on advanced military technologies during the Battle of Tora Bora and Operation
Anaconda was shaped by deeper ideological commitments intrinsic in the RMA. The analysis
concentrates on two key dimensions: first, how prototype warfare practices disrupted

operational effectiveness and undermined mission objectives at Tora Bora; and second, how
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the military’s overreliance on technological fixes reflected broader assumptions about the role
of human judgment in war during Operation Anaconda.

Drawing on STS, this thesis argues that solutionist and experimentalist logics played a
decisive role in shaping battlefield decisions and the detrimental results that often followed.
The core contribution of this study is to offer a normative critique of RMA-informed warfare
by integrating STS concepts such as technological solutionism and prototype warfare. In doing
so, it moves beyond traditional military analyses to reveal how faith in technological fixes and
the willingness to experiment with them negatively impacted strategic judgment.

The decision to study this early stage of the war has methodological advantages and is
politically significant. On the one hand, unlike more recent conflicts, where rapidly changing
strategies and technologies complicate analysis, the early years of the Afghanistan war provide
a relatively stable reference point for assessing solutionist and experimentalist logics in
practice.

On the other hand, from a political perspective, Afghanistan stands among the most
consequential military engagements in U.S. history, with its over 240,000 casualties and more
than $2.3 trillion spent (Watson Institute 2021). Public scrutiny has accompanied the conflict
from its beginning, but criticism peaked in 2021 following President Biden’s announcement of
the U.S. withdrawal. While most Americans supported the decision to end the war, many
expressed deep dissatisfaction with how the exit was conducted (Newport 2021). The
evacuation triggered intense public debate and raised bipartisan criticism, turning into a point
of contention in the 2024 presidential election campaigns. As such, Afghanistan continues to
shape U.S. political discourse, electoral narratives, and broader questions about U.S. military

credibility and interventionism.
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Structure

The outline of this thesis is as follows. Chapter 1 reviews the literature on technological
solutionism and prototype warfare, exploring how various scholars have defined and used these
concepts. It also examines their relationship to broader discussions of technology in warfare.
The review shows that these approaches are often treated superficially or ignored in favor of
analyses focused on enemy behavior and resource allocation. While these factors matter, they
overlook deeper assumptions about the role of technology itself.

Chapter 2 develops the theoretical framework, tracing the assumptions behind
technological solutionism and prototype warfare, and comparing them to the assumptions of
the RMA. It highlights areas of overlap and demonstrates how solutionist and experimentalist
logics underpin key tenets of the RMA.

Chapter 3 outlines the methodology. It explains the epistemological foundations of the
research, justifies the choice of case studies, discusses how they are used, and addresses source
selection and study limitations.

Chapter 4 provides a brief history of the early years of the War in Afghanistan, focusing
on key actors—Bin Laden’s Al Qaeda, the Taliban, and the Bush Administration—to provide
background information for the case analysis.

Chapter 5 presents the case studies of Tora Bora and Operation Anaconda. It shows how
prototype warfare practices undermined mission objectives and how the overreliance on
technological fixes reflected flawed assumptions about the role of human judgment in war.

The Conclusion summarizes the findings and suggests avenues for future research.



CEU eTD Collection

Chapter 1. Literature Review

This review surveys existing literature on technological solutionism and prototype warfare. By
setting these bodies of literature side by side, it aims to show how both trends privilege a
deterministic understanding of technology without questioning normative considerations about
its inherent features, human nature, and how these relate to each other. Furthermore, this review
highlights how the concepts of technological solutionism and prototype warfare are rarely
analyzed within real-world military contexts, an exercise that would deepen our understanding
of their performative dimensions.

To demonstrate these points, the chapter proceeds as follows. The first section explores
how technological solutionism—framing complex political and social problems as solvable
through technical innovation—has reshaped political, economic, social, and security policies.
While widely critiqued in these areas, the notion’s specific influence on the military domain
remains under-theorized.

The second section turns to prototype warfare, a concept that supports the use of live
conflicts as testing grounds for experimental technologies. Though gaining attention, current
literature often treats it as a tactical evolution rather than interrogating the political rationalities

behind it.

1.1 Technological Solutionism

The concept of solutionism has long appeared in critiquing quick fixes to complex problems.
Yet, it was not until Evgenij Morozov (2013) introduced the idea of technological solutionism
that the notion was conceptualized in broader and more systematic terms. Through a grounded
analysis, Morozov situated technological solutionism within today’s economic, social,

political, and scientific domains, highlighting its far-reaching meanings and implications.
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A key strength of Morozov’s work lies in his critique of the flawed logic underpinning
solutionist approaches to problem-solving, which assumes that issues can be easily identified
and swiftly resolved. This mindset oversimplifies human problems, proposing technological
fixes that are often ill-suited to address root causes. It neglects context and can even worsen
the issues it seeks to solve (2013, 5).

Morozov’s most compelling contribution is his examination of how technological
solutionism intersects with politics, particularly its influence on policymaking and its effects
on citizens’ lives. His analysis of big data in crime prevention, for instance, exposes how claims
of efficiency often come at the expense of privacy, civil liberties, and fairness—issues
intensified by algorithmic bias (2013, 184). In the context of the War on Terror, Morozov
assesses how securitized practices, such as profiling, became normalized under a solutionist
logic (2013, 193). Even though he does not focus on technological innovations in warfare,
Morozov’s warnings about the dangers of solutionism in security offer valuable insights into
broader societal trends and their tangible impacts.

A similar critique comes from Byrum and Benjamin (2022), who argue that technology,
rather than offering neutral solutions, often reproduces the biases of its creators and fails to
address complex social issues. They call for more inclusive design processes involving affected
communities, advocating for a more equitable “tech ecosystem” (2022, 3). However, their
analysis stops short of tracing the roots of solutionist thinking or exploring how technological
bias materializes in practice, which are crucial dimensions for understanding how solutionism
tangibly affects different spheres of human existence.

Another important aspect of technological solutionism is its determinism, as highlighted
by Taffel (2018). He argues that solutionism casts technology as inherently “disruptive,”
“innovative,” and “positive” (2018, 164), often masking exploitative practices behind a veil of

progress. Using Tesla Motors as a case, Taffel shows how such narratives hide environmental
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and human costs. While not focused on warfare, this example illustrates how solutionist logic
can shape public discourse and policy concretely.

In contrast to these critiques, other scholars explicitly address technology’s impact on
warfare, some addressing military technologies more broadly, others interrogating solutionist
assumptions directly.

Balmus, Cramar, and Cramar (2022) investigate how the invention and adoption of new
technologies have transformed warfare, from the Industrial Revolution to the latest applications
of Al on the battlefield. They raise ethical concerns about advanced weaponry and their effects
on civilian and military lives, such as the use of drones in Iraq and Afghanistan to counter
Improvised Explosive Devices (IEDs) (2022, 173). However, the analysis lacks depth.
Although the authors assess how technological advancements affect military doctrines, they
avoid engaging with the underlying logic behind deploying such technologies, an essential step
for understanding their full impact. Doing so would require a stronger theoretical and case-
specific effort.

By contrast, Betts (1996) directly addresses the disruptive implications of technological
advances, reflecting on the Gulf War and the U.S. pursuit of military dominance through
innovation. Observing these developments in their early stages—and reflecting on the reliance
on heavy firepower and its seemingly swift success in the War—Betts cautions that
overreliance on technology may create a false sense of confidence, encouraging military
recklessness while neglecting the political and strategic complexities of war (1996, 83).
Although Betts does not explicitly use the term “technological solutionism”, his evaluation
parallels Morozov’s: he warns against framing war as a technical challenge solvable through
technological innovation.

Biddle (2007) complements Betts by presenting empirical evidence from U.S. operations

in Iraq and Afghanistan. He critiques the belief that speed, firepower, and situational
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awareness—core tenets of the Revolution in Military Affairs (RMA)—were solely responsible
for the U.S. military’s successes in Iraq. Instead, he attributes outcomes to a more complex
interplay between Iraqi weaknesses and Coalition strengths (2007, 6).

Biddle extends similar arguments to the early phases of the war in Afghanistan. In
“Afghanistan and the Future of Warfare” (2002), he disputes the claim that precision and
special operations forces had rendered traditional ground troops obsolete. The author argues
that failures like Tora Bora resulted from the lack of well-trained ground forces rather than
technological missteps (2002, 9).

While insightful, this remains primarily technical. Biddle does not interrogate whether
the emphasis on firepower and speed contributed to flawed strategic assumptions, such as the
preference for airstrikes over ground operations. This leaves the deeper logic that guided
military decision-making at the time unexamined.

In contrast to Biddle, Guilmartin and Mansoor both reintroduce human factors into the
analysis (2019). Guilmartin examines the evolution of military technology, underscoring that
while technological advancements shape warfare, they do not determine outcomes on their
own. He emphasizes the enduring relevance of cultural, social, and political dimensions in
conflict, warning against over-reliance on technological solutions and advocating for integrated
intelligence and strategic planning (2019, 25).

Similarly, Mansoor examines the development of precision-guided munitions and their
role in shaping the RMA, acknowledging their benefits but arguing that they cannot replace an
understanding of conflicts’ human and political dynamics. Drawing from Iraq and Afghanistan,
Mansoor warns that excessive technological faith risks leading to strategic failure when broader
conflict conditions are overlooked (2019, 353-54).

These concerns are echoed in Chisholm’s critique of the Rapid Dominance model (2003),

which emphasizes the value of cutting-edge technology—precision weapons and advanced
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intelligence—to predict and control the enemy’s will, minimize troop deployments, and enable
rapid operations. Nonetheless, Chisholm contends that these assumptions are overly optimistic
and create a “regime of optimism” (2003, 16) that can cloud strategic judgment, potentially
leading to miscalculations that outweigh any initial advantages.

While Chisholm’s critique exposes the pitfalls of optimistic outlooks in warfare, it stops
short of critically unpacking why faith in technological solutions persists so strongly. Such a
critical examination is necessary to fully grasp how excessive optimism can blind strategic
judgment in war.

Taken together, this body of literature reveals that solutionist approaches to military
technology are often either examined only superficially or sidelined in favor of factors such as
the enemy’s nature, training, and capabilities. While these are important, they do not fully
address the deeper assumptions behind the over-reliance on technology in warfare—
assumptions about the nature of technology, human agency, and the relationship between the
two. The deterministic view of technology frequently cited in these works represents only one
dimension of a broader black box of solutionist logic. Opening it up requires a more normative
analysis that questions the portrayal of technology as a neutral, corrective force in inherently

complex war scenarios.

1.2 Prototype Warfare

The concept of prototype warfare originates from Robert R. Leonhard’s framework introduced
in “The Principles of War for the Information Age” (2000). Writing at the dawn of the RMA,
Leonhard analyzed the evolving nature of warfare and the transformation underway within the
U.S. military. He anticipated that the 21st century would witness a shift away from reliance on
mass-produced weaponry toward the development of limited, mission-specific systems tailored

to concrete operational challenges in the field, where they would also be tested (2000, 73). This
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logic of mission-oriented experimentation forms the foundation of recent conceptualizations of
prototype warfare in contemporary military literature.

For example, Kozloski (2017) draws directly on Leonhard’s framework when he
critically examines the U.S. military’s enduring belief in its industrial edge—the assumption
that strategic advantage derives from the ability to mass-produce cutting-edge weapons.
Kozloski calls this claim into question, arguing that technological innovation increasingly
occurs in the private sector. Due to the rigid institutional and bureaucratic structures within the
military, he contends that the defense industrial base is ill-equipped to keep pace with these
external advancements. As an alternative, he proposes the adoption of prototype warfare as a
model that enables greater flexibility and the element of surprise, potentially confusing
opponents and creating operational advantages.

Despite being theoretically compelling, Kozloski’s account remains uncritical of the risks
inherent in this approach. The author does not engage with potential concerns surrounding the
use of untested or minimally tested technologies in live combat environments. The ethical and
safety implications of employing experimental systems in war zones, where outcomes are
uncertain and the stakes are high, are absent from his analysis. This omission raises significant
questions about how prototype warfare ensures the safety of both military personnel and
civilians.

The absence of such judgements is not unique to Kozloski and is often missing in the
literature, as seen in Whitmarsh and David (2019). The authors offer a perspective
complementary to Kozloski and focused on the British Army. They characterize prototype
warfare not only as a doctrine but also as an attitude aimed at accelerating military adaptation
in the face of technological change. For them, the battlefield becomes “the ultimate laboratory
for innovation” (2019, 2), with experimentation and a higher tolerance for failure becoming

central mechanisms for learning and progress. They argue that this approach should extend

10
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beyond weapons development to shape the military’s organizational culture, encouraging
greater institutional agility.

Yet, like Kozloski, Whitmarsh and David do not address the ethical implications or
practical risks associated with the rapid deployment of experimental systems. Their vision
valorizes innovation and surprise while overlooking the potential for unintended consequences.
Once again, questions about safety, accountability, and civilian protection remain unexamined.

Similar assumptions underpin a U.S. Army Tank-automotive and Armaments Command
paper, which presents “mission engineering” and prototype warfare as key strategies to
maintain American military dominance (2019, 2). The document reiterates Leonhard’s
emphasis on tailoring weapon systems to specific missions but does not consider the broader
implications of deploying prototypes in combat scenarios. In particular, the security and ethical
ramifications of war-by-experimentation are left unexplored, despite the pressure to move
quickly from development to deployment.

These gaps are addressed in a 2022 article by Marijn Hoijtink, who offers a critical and
much-needed theorization of prototype warfare, reframing it as a broader strategic change in
military practice. She argues that at the concept’s core lies a distinct understanding of warfare
as inherently experimental. What Hoijtink terms the “experimental way of warfare” (2022,
326) is grounded in a shift in how experimentation is understood: from a tool of scientific
inquiry to an organizing principle of military practice which embraces speed, failure, and risk-
taking as generative forces. Unlike traditional scientific methods aimed at empirical validation,
military experimentation in this context becomes driven by future possibilities rather than
immediate proof of effectiveness (2022, 332-33).

Hoijtink locates the rise of this mindset in debates surrounding the RMA and the
perceived need to maintain technological superiority in an era marked by Al-driven

advancements and competition with Russia and China. Although she acknowledges the
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strategic appeal of prototype warfare, Hoijtink warns of its potential consequences. When war
becomes the testing ground for new technologies, she argues, military actors risk losing sight
of the material and ethical effects on soldiers and civilians (2022, 336). Nevertheless, her
analysis remains theoretical, and she refrains from illustrating these dangers with empirical
examples.

A study by Oberg (2018) complements Hoijtink’s critique by exploring the relationship
between creativity and military design. For Oberg, creativity is not merely a tool for innovation
but a defining element of military ethos that treats war as a terrain for experimentation (2018,
494-95). As with Hoijtink, this experimental turn is seen as bearing ethical challenges. Oberg
identifies two primary dangers: first, the depoliticization of war through the reduction of
civilians to mere targets; and second, the normalization of violence through the pursuit of
innovation, where ethical boundaries are increasingly transgressed (2018, 503—4). As with
Hoijtink, however, Oberg does not provide empirical case studies to support these claims,
leaving the potential consequences of experimental warfare in need of further substantiation.

Overall, these contributions offer a critical lens through which to assess prototype
warfare as a model rooted in technological reliance. They illustrate a growing tendency to
position technological innovation—and the battlefield as its testing ground—at the center of
strategic thinking. Yet both bodies of literature fall short in two key ways: they often overlook
the risks posed by this turn toward experimentation in military doctrine, or they rarely apply
critiques of prototype warfare to concrete, real-world conflicts where such practices are
actively unfolding. In this context, an analysis of prototype warfare in practice not only
illuminates their strategic and operational consequences but also reveals how their vision of
technology interacts with other dimensions of warfare, including the human and political.

In this sense, the concepts of prototype warfare and technological solutionism can be

used together to explain operational decisions and to critically assess the outcomes of military
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engagements. This analysis gains further depth when these notions are situated within the
broader framework of the RMA, which shaped U.S. military thinking during the period this
thesis investigates—namely, 2001 and 2002. The case studies examined here, the Battle of
Tora Bora and Operation Anaconda, reflect core assumptions tied to the RMA, to prototype
warfare, and technological solutionism. The theoretical framework presented in the following
chapter builds on the ways these assumptions intersect, reinforce, and evolve through each

other.
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Chapter 2. Theoretical Framework

As aforementioned, this study argues that solutionist and experimental approaches undermined
operational successes during the early years of the U.S. war in Afghanistan. At that time, the
RMA was transforming warfare at the strategic, operational, and tactical levels. One of its most
influential promises was that new technologies—such as precision-guided munitions, advanced
surveillance systems, and interoperable digital networks—would make warfare faster, more
accurate, and less risky for soldiers on the ground. These ideas were not simply technical but
rooted in a broader optimism about the ability of technology to resolve the persistent
uncertainties of conflict.

Because of this, it is difficult to analyze the first years of the war in Afghanistan without
setting them against the background of the RMA. As Lindsay (2013, 427-28) reminds us, the
concept had been circulating in U.S. defense circles since the 1970s, initially as a response to
the perceived quantitative advantage of Soviet forces in Central Europe. To offset this
imbalance, U.S. strategists began to advocate for a shift in focus: from mass to precision, from
numbers to quality. This vision gained traction in the 1990s, when the rise of the internet and
associated information technologies intensified expectations of a fundamentally transformed
battlefield. For many, the Gulf War served as a demonstration of this change—a proof-of-
concept that validated the underlying assumptions of the RMA.

Prototype warfare is also not a novel concept. As mentioned in the previous chapter, it
was a framework conceptualized by military theorist Robert Leonhard in the early 2000s.
According to Leonhard, future warfare would not rely on mass-produced systems but on
adaptable, innovative prototypes designed for specific tactical environments. Such warfare
would require militaries to produce and deploy prototypes rapidly and to cultivate a mindset of

flexibility, rapid iteration, and tolerance for failure. In Leonhard’s formulation, prototype
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warfare emerges under specific material and organizational conditions, including an economy
oriented toward small-batch innovation and a military culture willing to embrace
unpredictability. For this reason, it would be anachronistic to claim that prototype warfare
was intentionally applied in the Afghan theater, as the conditions for its full development are
not there, and still are not today. Instead, what can be identified are traces of the assumptions
that prototype warfare is built upon, particularly those related to experimentation, learning from
failure, and adapting to rapidly changing environments.

Similarly, while the broader idea of solutionism is not new, technological solutionism in
its current, critical theory-infused form is a more recent conceptual development. Popularized
by Morozov (2013), this critique emerged years after the Afghanistan invasion; nevertheless,
it offers a powerful lens for examining how certain technological narratives shaped U.S.
operational choices. Again, the goal is not to impose this concept retroactively, but to extract
its underlying assumptions and observe how they resonate with the strategic culture of the early
2000s.

If we dissect the RMA, technological solutionism, and prototype warfare into their
constituent assumptions, a significant overlap becomes visible. All three rest on the belief that
technological intervention can reduce complexity, mitigate uncertainty, and produce
measurable improvements in outcomes. More specifically, they share assumptions about the
objectivity of technological systems, the knowability and solvability of strategic problems, and
the productive potential of failure and experimentation. In this sense, if we look at the RMA
through the lenses of technological solutionism and prototype warfare, it becomes possible to
see how deeply solutionist and experimentalist logics were embedded within the doctrine of
transformation that defined U.S. military thinking during this period.

Using these lenses allows us to bridge two bodies of scholarship that rarely speak to each

other. The literature on the RMA is primarily practice-oriented, grounded in the operational
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realities and strategic implications of military innovation. It is largely situated within
mainstream security and strategic studies. By contrast, the literature on technological
solutionism and experimental warfare is more conceptual and is grounded in Science and
Technology Studies. These bodies of work rarely trace how techno-ideological narratives
translate into battlefield conduct or affect real lives in wartime.

This thesis aims to bring these concepts together—not simply to critique or reinterpret
past military operations, but to generate new analytical insights into how wars are imagined,
structured, and fought. By integrating STS concepts into the analysis of military conduct, this
framework advances a normative critique of RMA-informed warfare, suggesting how
solutionist and experimentalist attitudes to warfare can distort judgment, weaken strategy, and
produce adverse outcomes. In doing so, the approach adopted in this study moves beyond
traditional military analyses that often treat technologies as neutral instruments, offering
instead an account of the socio-technical logics embedded in battlefield decision-making.

Ultimately, this theoretical framework enables a fresh reading of early operations in
Afghanistan. It asks what kinds of assumptions guided some tactical choices over others. By
situating Tora Bora and Operation Anaconda within this analytical triad—RMA, technological
solutionism, and prototype warfare—this chapter lays the groundwork for understanding the
deeper logics that shaped U.S. military engagements in Afghanistan during the early twenty-

first century

2.1 Assumptions within the RMA

The RMA rests on a set of deeply interconnected assumptions that portray technological

advancement as the principal driver of military superiority.
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Assumption 1. Technology is an instrument for strategic advantage. The RMA assumes that
new technologies can fundamentally transform the nature of warfare, offering states decisive
advantages over their adversaries. In this view, technology is treated deterministically—as a
ready-made and neutral solution to strategic problems—while setting aside the historical,

political, and social contexts that shape its development and use.

Assumption 2. Uncertainty in war can be eradicated. The RMA thinking presumes that the
uncertainty inherent in warfare—the Clausewitzian “fog of war” (2008)—can be lifted. Armed
with sophisticated information systems, proponents argue that battlefields can become
knowable and predictable, allowing commanders to make decisions with near-perfect
situational awareness. This confidence in technical mastery is closely tied to a third core

assumption.

Assumption 3. The information age would transform warfare. The new information age would
change the way wars are fought by making operations faster, more accurate, and less dependent
on human presence. Four transformations exemplify this vision (Lindsay 2013). First, technical
sensors—mounted on satellites, UAVs, and similar platforms—are believed to deliver precise,
real-time intelligence that reduces the need for large ground deployments.

Second, the emergence of interoperable systems allows seamless data sharing across
units, supporting a model of network-centric warfare in which information dominance becomes
the key to battlefield success.

Third, precision-guided munitions improve targeting efficiency, enabling forces to strike
from afar, minimize collateral damage, and reduce friendly fire and casualties. These elements
are also expected to reduce the duration of conflicts themselves. By integrating speed,

precision, and coordination, RMA thinking envisions rapid, decisive engagements that limit
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sustained foreign deployments—an approach consistent with the strategic logic of offshore

balancing.

2.2  Assumptions within Technological Solutionism

Technological solutionism is based on a series of interrelated assumptions that shape how

technology is perceived as a means of addressing complex societal and institutional challenges.

Assumption 1. Human judgment leads to inefficiency. Technological solutionism presumes that
human judgment and its inherent imperfection are obstacles to efficiency and rational decision-
making. Moreover, technological solutionism claims that technology—operating under a
standard of computational objectivity—can be a corrective force to human fallibility. This
belief situates technology as naturally more reliable, neutral, and precise than human judgment

(Morozov 2013, 160).

Assumption 2. Easy fixes are available for complex problems. Solutionist thinking assumes that
the problems it aims to solve are already fully understood, well-defined, and disposed to
resolution through technical intervention. It promotes a simplified and linear understanding of
problems, which are seen as discrete puzzles awaiting technical fixes, rather than context-

dependent, contested, or politically charged issues (Byrum and Benjamin 2022).

Assumption 3. Technology is neutral. Technological solutionism tends to treat technology as a
neutral, ready-made tool, instead of a product of specific historical, political, and social
conditions (Taffel 2018). This leads to deterministic and decontextualized interpretations of
technology, where questions around the politics of design, implementation, and use are

neglected in favor of narratives that prioritize technical efficacy and inevitability.
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2.3 Assumptions within Prototype Warfare

The notion of prototype warfare is grounded in beliefs that redefine how militaries adapt to

technological change and approach combat innovation.

Assumption 1. Quick technological developments affect warfare. Prototype warfare assumes
that the accelerating pace of technological development fundamentally alters the nature of
warfare, requiring militaries to master speed and agility to maintain a competitive edge over
adversaries (Leonhard 2000, 73). This imperative to keep pace with innovation relates to
another, more implicit assumption about the superiority of cutting-edge technologies in

achieving dominance on the battlefield, often downplaying other strategic considerations.

Assumption 2. Failure is welcome. Failure should be tolerated and embraced as a critical part
of the learning process. In contrast to traditional military doctrines that view failure as costly
and undesirable, prototype warfare reframes it as a necessary byproduct of the competition for

strategic superiority and experimentation (Kozloski 2017).

Assumption 3. Experimentation is a generative force. As observed by Hoijtink (2022),
prototype warfare treats experimentation as a speculative operation and an organizing principle
of warfare. On one hand, it reflects a belief in the generative potential of uncertainty—the idea
that new methods, tools, and concepts can emerge from untested conditions and iterative
processes. In this sense, taking risks and accepting failure is productive.

On the other hand, prototype warfare institutionalizes experimentation as a structured
approach to military development, including trial-and-error dynamics into the planning and

execution of military operations. This framework thus positions the battlefield as a testing
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ground for future capabilities, privileging flexibility and innovation over rigid doctrine or

strategic certainty.

2.4 Conceptual Overlaps: Mapping Theoretical Assumptions

Table 1 below shows how the key assumptions align across technological solutionism,
prototype warfare, and the RMA. Blue cells represent complete alignment, yellow indicates

partial alignment, and white shows no alignment.

Technological Solutionism Prototype Warfare RMA

Technology reduces uncertainty

Technology solves complex problems

Technology is neutral

Technology reduces human presence

Technology reduces human judgment

Technology minimizes political/social
questions

Failure is welcome

Experimentation is generative

Organizations must evolve

Need for fast adaptation

Table 1: Overlaps across technological solutionism, prototype warfare, and the RMA

First, both the RMA and technological solutionism share the assumption that technology can
reduce complexity and uncertainty. The RMA promoted the idea that real-time surveillance,
networked command structures, and precision weaponry could make the battlefield more
legible and controllable. Similarly, technological solutionism frames even the most intricate
social and political problems as puzzles amenable to technical fixes. In both cases, uncertainty
is seen not as an inherent feature of conflict but as a technical problem that superior systems
can solve.

Second, the RMA’s rapid deployment of new technologies echoes the prototype warfare

assumption that failure is a manageable and necessary part of innovation. Although the RMA
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was not framed explicitly around experimental prototypes, its operational practices reflected a
willingness to deploy emerging systems—examples include MQ-1 Predator Drones armed with
AGM-114 Hellfire (Connor 2018) and the Joint Direct Attack (JDAM) GPS-Guided Munitions
(Loeb 2002)—before they were fully integrated into military doctrine. Prototype warfare, as
theorized by Leonhard, anticipates this reliance on iterative field experimentation, where the
military accepts the risks of operational failure as part of continuous adaptation.

Third, the RMA and prototype warfare especially converge around the belief that
experimentation constitutes strategic progress. The RMA’s emphasis on transformation, its
push for constant doctrinal reinvention, and its celebration of technological innovation as a
measure of strategic superiority align closely with the ethos of speed and innovation that
characterizes both solutionist and experimental approaches. Under this logic, failure is not a
deviation from the norm but a step toward future battlefield dominance.

A further assumption shared by the RMA and technological solutionism is the belief that
technology can replace or reduce the need for human presence and judgment. Central to the
RMA was the ambition to reduce the number of troops on the ground by relying on precision
strikes, digital surveillance, and airpower. Technological solutionism similarly envisions
human discretion as an inefficiency that automated systems or data-driven algorithms can
eliminate. In Afghanistan, especially during the battle of Tora Bora, this assumption manifested
operationally in decisions to rely heavily on Afghan militias supported by airstrikes rather than
deploying substantial U.S. ground forces, with significant consequences for the outcomes of
this operation.

Additionally, the RMA, technological solutionism, and, to a lesser extent, prototype
warfare share a tendency to frame military problems as technical, thus producing the risk of
sidelining their political and social dimensions. The RMA privileged operational questions

centered around speed, efficiency, and lethality over other dynamics on the ground.
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Technological solutionism reinforces this tendency by reframing complex human conflicts as
challenges to be engineered away. Prototype warfare, by focusing primarily on deploying and
testing new capabilities, similarly risks marginalizing the political context within which wars
are fought.

Finally, prototype warfare and the RMA are rooted in the belief that military
organizations must evolve continuously to absorb innovation. The RMA called for structural
reforms within the U.S. military to accommodate the demands of network-centric warfare,
modular forces, and joint operational capabilities. Prototype warfare requires flexible, adaptive
military institutions capable of rapid learning and reconfiguration. In both cases, bureaucratic
rigidity is seen as an obstacle to military effectiveness, and transformation becomes an
imperative.

Eventually, even though technological solutionism and prototype warfare are more recent
conceptual frameworks, dissecting the RMA through their lenses uncovers a common
foundation: an underlying faith in technology as a transformative force, a willingness to
experiment operationally, and a preference for technical over political solutions. Recognizing
these shared assumptions not only situates early U.S. operations in Afghanistan within a
broader intellectual tradition but also reveals how deeply technological narratives had already
embedded themselves within military thinking by the early 2000s. It also provides an
opportunity to advance a normative critique of a mainstream military doctrine like the RMA
by drawing on critical theory and STS-informed concepts to challenge its underlying
assumptions about military technologies, their function on the battlefield, and their status

against broader strategic, social, cultural, and political considerations.

22



CEU eTD Collection

Chapter 3. Methods

3.1 Case Studies Selection and Rationale

This thesis employs the case study method to support its claims. Case studies from the early
stages of the War in Afghanistan provide a stable empirical basis for examining the
implications of technological solutionism and the experimental way of warfare. Unlike ongoing
conflicts such as those in Ukraine or Gaza—where fluid policy developments and evolving
military strategies hinder the ability to draw definitive conclusions—the early phase of the
Afghanistan War offers a relatively fixed point of reference. This stability allows for a more
precise assessment of the theoretical frameworks in question.

These initial years are particularly compelling to analyze because they coincide with a
transitional moment in U.S. military thinking, marked by the RMA. This was a period of
profound experimentation, strategic reconsideration, and technological innovation.
Consequently, it provides a dynamic and fertile ground for understanding how cutting-edge
warfare concepts were tested and implemented.

At the same time, the War in Afghanistan has been one of the most relevant conflicts in
U.S. history, and as such, remains central in American political discourse, underlining its
continued relevance. From its beginning, the conflict has faced extensive attention from the
international community and the U.S. public. The criticism climaxed in 2021, when President
Biden announced that the U.S. would withdraw. Despite the decision aligned with the
American public opinion, the chaos accompanying the exit caused a wave of disapproval. In
turn, the evacuation increased the divide within the U.S. political spectrum, becoming a salient
issue during the 2024 presidential election campaign.

For instance, during the presidential debate held on September 10th, 2024, in

Philadelphia, the now-elected President Donald Trump and former Vice President Kamala
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Harris openly clashed over responsibility for the chaotic 2021 evacuation. Moreover, Trump’s
new Administration has already impacted the U.S. policy toward Afghanistan. With an
executive order signed on January 20th, 2025, the President halted all refugee resettlements
from the country—a move that blocked over 1,600 individuals, including unaccompanied
minors and relatives of U.S. service members. These developments highlight the continued
political significance of the war and its legacy.

The two cases selected for this thesis—the Battle of Tora Bora and Operation
Anaconda—are among the most prominent and widely discussed military engagements of the
early conflict. Their high level of documentation and public scrutiny make them accessible and
analytically productive.

The type of case study used here is what McNabb (2010, 276) refers to as “instrumental”
or descriptive. In other words, these cases serve as vignettes or illustrations of the broader
theoretical phenomena under examination, namely, the operationalization of technological
solutionism and prototype warfare in real-world conflict scenarios. Through this descriptive
outlook, the thesis aims to establish a dialogical window between theory and empirical
material—what Schwartz-Shea and Yanow (2012, 32) conceptualize as a recursive and
interactive relationship in which theory frames and emerges from empirical data.

In this work, the approach adopted for case study research is interpretive. This choice
aligns with the epistemological assumptions underlying the theoretical framework, particularly
concerning the nature of technology and the human interaction with it. Here, technological
solutionism and prototype warfare are not treated as empirical variables that can be measured
and tested in a positivist sense. Instead, they are understood as historically, socially, and
politically co-constituted constructs. These are not objective realities that exist independently

in the world but are deeply embedded in, and shaped by, their surrounding contexts. This
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approach is consistent with the broader interpretivist tradition, which considers meaning-
making central.

Because the aim of this thesis is to demonstrate how these concepts manifest in practice,
case study methods allow for contextualizing them within specific wartime environments. This
contextualization is instrumental for illustrating abstract concepts “in action” and crucial for
understanding the structures of meaning—social, political, and historical—that underpin their
use. This necessary sense-making exercise offers profound insights into the operational logics
and ideological commitments surrounding emergent forms of warfare, both in the early 2000s
and in our time.

The themes interrogated through these cases revolve primarily around military
approaches to technology. This includes decision-making processes behind the employment of
experimental practices and systems in combat, the broader cultural and institutional attitudes
toward technological novelty, and the promises it is expected to fulfill.

To trace these dynamics, the thesis will analyze a combination of official government
sources and first-hand accounts. In the case of Tora Bora, for instance, a U.S. Senate Committee
on Foreign Relations report provides key insights into what went wrong during the operation,
including internal communications between command units and field personnel that would
otherwise be inaccessible to the public.

To triangulate this data, this study also examines journalistic reports from correspondents
on the ground—most notably, reporter and author Sean D. Naylor—whose coverage offers
detailed reconstructions and informed interpretations of unfolding events. Military journals
such as the Army Times and Military Review are also pivotal to this analysis because they
offer highly technical information and specialized knowledge of battlefield dynamics, such as
troop composition, deployed weapon systems, and adopted tactics, that are typically absent

from other forms of literature.
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Finally, a relevant source in this thesis is some files from the “Afghanistan Papers”, a collection
of confidential memos, interviews, and internal assessments obtained by Washington Post
journalist Craig Whitlock and published in 2019. These documents reveal previously classified
information and are therefore especially valuable for reconstructing the inner workings of U.S.
strategy, doctrine, and military rationale. Like the aforementioned Senate report, they provide
a rare window into the perspectives of high-level officials and decision-makers while

presenting a rich archive of first-hand testimony.

3.2 Limitations

The approach taken in this study comes with limitations that should be acknowledged. The first
concerns the nature of the case studies themselves. Inspired by STS, this thesis prioritizes
depth, aiming to uncover the logics embedded in the frameworks of the RMA, technological
solutionism, and prototype warfare. As a result, it does not aim for broad generalizability
beyond the two operations discussed. The battles of Tora Bora and Operation Anaconda were
context-specific historical events and should not be viewed as universally representative of all
RMA-informed military interventions. At best, the theoretical lenses applied—technological
solutionism and prototype warfare—can shed light on how modern military technologies are
understood and deployed in conflict settings.

Another limitation lies in the sources used. While official documents, news reports, and
declassified materials provided valuable information, they may also reflect institutional biases,
contain retrospective rationalizations, or lack transparency. This is particularly relevant for the
declassified materials released in the “Afghanistan Papers”. Declassification is often a selective
process, meaning that essential operational details, internal disagreements, or alternative
perspectives may have been omitted. Such exclusions can distort the historical record, limiting

our ability to build a complete picture of what occurred during the two operations.
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The retrospective nature of many sources is also a constraint. Since the events under study took
place over two decades ago, the materials available today are characterized by hindsight. As
such, they may emphasize clear cause-and-effect narratives and downplay the uncertainty and
complexity that characterized real-time decision-making.

Lastly, this is a desk-based study and does not include the voices or lived experiences of
those directly involved in or affected by the events at Tora Bora and during Operation
Anaconda. While the thesis offers a normative critique of the operations and their logical
underpinnings, it does not attempt to navigate the emotional or personal dimensions of how
soldiers and civilians experienced the use of technologies or the decision-making surrounding
their deployment.

Having outlined these caveats, the following chapters will proceed with the history of the

conflict and the analysis.
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Chapter 4. History of the War

The war in Afghanistan was a defining conflict of the two decades between 2001 and 2021. It
began in October 2001 with the Bush Administration’s launch of Operation Enduring Freedom,
a month after the September 11th terrorist attacks by Al Qaeda, which killed nearly three
thousand people and left an indelible mark on the United States. The conflict concluded in
August 2021 when the Taliban took control of Kabul, leading to the withdrawal of U.S. and

allied forces.

4.1 The Soviet Occupation and the Rise of the Taliban

To understand the roots of this war, one must return to the Cold War period, when the
mujahedeen were fighting Soviet forces following the USSR’s invasion of Afghanistan in
1979. The Soviets intervened to support the communist factions that had come to power the
year before, facing growing resistance from Islamic fighters.

Afghanistan was already unstable before the Soviet arrival. In 1973, the monarchy was
overthrown and replaced by a dictatorial regime. This, in turn, was toppled in 1978 when the
People’s Democratic Party of Afghanistan (PDPA) seized power and attempted a rapid
modernization effort. These efforts triggered widespread rebellion from both Islamic groups
and rival communist factions, prompting the Soviet Union to intervene in support of the PDPA
(Katzman and Thomas 2017, 1-3).

After the Soviet withdrawal in 1988, following the Geneva Accords, Afghanistan
descended into civil war. The mujahedeen, armed with U.S. support and organized into seven
political parties, turned on one another in a violent struggle for control. Amid this chaos, the
Taliban emerged in the early 1990s as a new force, composed largely of former Islamic

fighters—predominantly Pashtun—educated in Pakistani madrasas. Promising to restore order
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and enforce Islamic law, they launched a rapid military campaign, capturing Kabul in 1996 and

establishing their rule (Katzman and Thomas 2017, 3—4).

4.2 Bin Laden’s Al Qaeda

It was during this period of turmoil that Al Qaeda was formed. On August 11, 1988, a group
of nine men—including Osama Bin Laden—met in Peshawar, Pakistan, to establish what
would become Al Qaeda. Their initial aim was to create a military base in support of Pakistani-
backed mujahedeen in the Afghan civil war. Peshawar, a logistical hub on the Afghan border
and a haven for foreign fighters, was a natural birthplace for the group.

From the beginning, Al Qaeda was conceived as both a short-term training operation and
a long-term Islamic military structure. The latter vision entailed building a pan-Islamic,
transnational organization of mostly Sunni fighters committed to spreading political and
military unrest throughout the Muslim world (Kamolnick 2017, 26).

As Bin Laden’s influence grew, Al Qaeda evolved beyond its original purpose. He
centralized the organization, making himself its ideological and operational core. His rhetoric
and approach inflamed sectarian tensions, especially against Shia and heterodox Sunni groups.

Nevertheless, Bin Laden’s overriding focus remained on the “Far Enemy”—non-Muslim
forces occupying Muslim lands. His animosity was particularly directed at the United States,
whose military presence in Saudi Arabia after the 1990 Gulf War became a decisive grievance.
In his 1996 Declaration of Jihad, Bin Laden denounced the Saudi monarchy as apostate and
framed the U.S.-Israeli alliance as a conspiracy to destroy Islam from within (Bin Laden 1996).

This declaration laid the ideological foundation for global jihad. Al Qaeda shifted from
supporting local insurgencies to becoming a clandestine terrorist network committed to
orchestrating high-profile, mass-casualty attacks intended to provoke a reaction from the West

and radicalize Sunni Muslims worldwide (Kamolnick 2017).
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4.3 President Bush’s Approach to Afghanistan

Following the 9/11 attacks, President George W. Bush launched Operation Enduring Freedom
on October 7, 2001, with a dual mission: to dismantle Al Qaeda’s operational base in
Afghanistan and to liberate the Afghan people from Taliban rule. In a national address, Bush
framed the war as part of a broader struggle between freedom and terror, pledging humanitarian
support and solidarity with the Afghan people (Bush 2001).

Initially, Bush’s foreign policy had emphasized unilateralism and had shown limited
interest in global democratization. However, as Melvyn Leffler (2004) notes, the events of 9/11
initiated a major shift: democracy and liberty, once viewed as secondary consequences, became
central justifications for U.S. foreign interventions. This transformation brought a new moral
and ideological framing to military action.

The Bush Administration’s rhetoric presented the war in binary terms: good versus evil,
civilization versus barbarism. In Bush’s discourse, the United States appeared as a divinely
mandated actor tasked with defending and exporting “the Good.” These spiritual and moral
undertones mold the War on Terror into a righteous crusade (Carlton-Ford and Ender 2011,
216). The democratization of Afghanistan was framed not only as a strategic move against
terrorism but as a moral imperative consistent with neoconservative ideology. As Downes and
Monten argue (2013), this belief aligned with the broader assumption that democracy

promotion would foster global peace.

4.4 Operation Enduring Freedom: the U.S. 20-Year War

After the attacks, the Bush Administration demanded that the Taliban extradite Bin Laden.
When they refused, the United States invoked the principle that harboring terrorists was

equivalent to terrorism itself—a position supported by UN Security Council Resolution 1368.
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Shortly after, Congress passed S.J.Res. 23, authorizing the use of all necessary and appropriate
force against those responsible for 9/11 and those who shielded them.

Operation Enduring Freedom officially started on October 7, 2001, with a U.S.-led
bombing campaign targeting Taliban and Al Qaeda positions. The military strategy combined
U.S. airpower with around 1,000 special operations and CIA forces working alongside the
Northern Alliance—an anti-Taliban coalition that included Uzbek militias, Hazara Shiites, and
non-Taliban Pashtuns (Council on Foreign Relations, n.d.). The Taliban’s grip on power
quickly crumbled. By early November 2001, major cities—Mazar-e-Sharif, Kabul, Jalalabad,
Herat, and Kandahar—had fallen. By December 9, 2001, the Taliban regime had effectively
collapsed when the Taliban leader Mullah Omar fled Kandahar, leaving it under tribal control
(Katzman and Thomas 2017).

From December 3 to 17, 2001, the U.S. and its allied Afghan militias fought with Al
Qaeda in the Tora Bora region. The operation failed to capture Bin Laden, who likely crossed
into Pakistan on December 16. He would have been finally killed on May 1, 2011, in
Abbottabad, Pakistan, by U.S. Special Forces (Committee on Foreign Relations United States
Senate 2009). On December 5, 2001, Afghan political factions—excluding the Taliban—
signed the Bonn Agreement, which installed Hamid Karzai as interim leader (Williams 2011,
34). This transition was supported by UN Security Council Resolutions 1383 and 1386, which
established the International Security Assistance Force (ISAF) for Kabul (Council on Foreign
Relations, n.d.).

In March 2002, U.S. and Afghan forces launched Operation Anaconda in the Shah-i-
Khot Valley, targeting Taliban and Al Qaeda fighters. With nearly three thousand troops
involved, it was the largest ground offensive since Tora Bora. However, it did not indicate a
sustained strategic shift, as U.S. attention increasingly pivoted toward Iraq (Council on Foreign

Relations, n.d.). In June of the same year, the United States supported the creation of the Interim
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Authority, with Karzai as its leader, marking an initial step toward restoring Afghan
sovereignty. In October 2004, Karzai was elected President in Afghanistan’s first nationwide
elections (Williams 2011, 40). However, from 2003 onward, U.S. attention shifted increasingly
toward the invasion of Iraq, leading to a deprioritization of Afghanistan. Despite efforts at
reconstruction and democratic state-building, the Afghan government remained heavily
dependent on foreign support (SIGAR 2021).

In the following years, the Taliban gradually regrouped, launching an insurgency that
intensified after 2005. U.S. troop levels increased under the Obama Administration in 2009
(Council on Foreign Relations, n.d.), but gains proved temporary, as the Taliban kept a strong
hold on the country. Efforts to negotiate with them stalled repeatedly, and the war dragged on
with high civilian and military costs (Coll and Entous 2021). Instability persisted, and Taliban
forces remained resilient. By 2018, a report by the Special Inspector General for Afghanistan
Reconstruction (SIGAR 2018) noted that the Afghan government controlled only 55.5% of the
country. In 2020, the Trump Administration signed the Doha Agreement with the Taliban,
setting a timetable for U.S. withdrawal.

Nevertheless, in August 2021, following a rapid Taliban offensive, Kabul fell. President
Ashraf Ghani—Karzai’s successor since 2014—fled the country as the Taliban took control of
the presidential palace (Council on Foreign Relations, n.d.). The year 2021 marked the end of
U.S. intervention in Afghanistan, culminating in the withdrawal of the remaining American
troops. The chaotic execution of the exit triggered widespread debate both in the United States

and internationally.
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Chapter 5. Case Studies

The case studies presented in this chapter will demonstrate how the United States’ reliance on
advanced military technologies during the Battle of Tora Bora and Operation Anaconda was
shaped by deeper ideological commitments embedded in RMA. For each case study,

background information and analytical findings will be presented

5.1 The Battle of Tora Bora

The first case study examined in this chapter is the Battle of Tora Bora, which took place
between December 6 and December 17, 2001. The primary objective of the operation was to
capture Osama Bin Laden; however, the mission ultimately failed. The following sections offer
contextual background on the battle and show how prototype warfare practices disrupted

operational effectiveness and undermined mission objectives.

5.1.1 Background

Tora Bora is a cave complex in Afghanistan’s White Mountains, approximately ten kilometers
from the Pakistani border. Spanning roughly ten kilometers in length and width, the area is
characterized by extremely rugged terrain, including narrow rock corridors and peaks
exceeding four thousand meters in elevation (Committee on Foreign Relations United States
Senate 2009, 4).

The site was intimately familiar to Osama Bin Laden, who had invested substantial effort
in transforming the caves into a personal stronghold during the Soviet occupation of
Afghanistan. He oversaw the construction of roads to facilitate the movement of fighters and
weapons, established base camps, and built facilities where his family could reside. His

prolonged presence in the region granted him a deep knowledge of its geography, making Tora
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Bora a carefully engineered fortress (Committee on Foreign Relations United States Senate
2009, 4-5).

U.S. military interest in the site intensified in December 2001, two months after the
launch of Operation Enduring Freedom, when intelligence reports indicated that an Al Qaeda
contingent was retreating toward Pakistan. Several sources suggested that Bin Laden was
hiding in the Tora Bora cave system at that time.

According to a report by the U.S. Senate Committee on Foreign Relations (2009, 7), Bin
Laden’s presence in Tora Bora was confirmed by Dalton Fury—the pseudonym of a Delta
Force officer deployed at the site—along with other Delta Force operatives who had established
their headquarters in the region in early December. Their mission was to coordinate U.S.
airstrikes on the caves and work alongside Afghan militias to push Al Qaeda fighters out and
ultimately apprehend Bin Laden.

Confidence in his location came from two primary sources. First, U.S. forces had
successfully infiltrated operatives into Al Qaeda positions, where they blended in with fighters
by adopting their clothing, weapons, and language. Second, Delta Force had intercepted Al
Qaeda radio communications, which were being transmitted over unsecured channels. These
interceptions included direct voice recognition of Bin Laden and references to him by other
fighters. His presence was further corroborated by local Afghan villagers who supplied Al
Qaeda with provisions, as well as by a detained commander of Bin Laden held at Guantanamo
Bay (Committee on Foreign Relations United States Senate 2009, 6). Senior CIA officers,
including Gary Berntsen and Gary Schroen, along with General Michael DeLong—Deputy
Commander to General Tommy Franks—also confirmed intercepted communications
attributed to Bin Laden at the site (2009, 7).

Notably, the Senate Committee’s report devotes an entire section to the evidence

supporting Bin Laden’s presence in Tora Bora in December 2001. This level of certainty was
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pivotal for the U.S. military, which understood that neutralizing Bin Laden could significantly
compromise Al Qaeda’s operations. Nevertheless, the fact that this evidence failed to convince
the U.S. Central Command (CENTCOM) to authorize special forces to enter the caves and
secure Bin Laden’s death—deciding instead to adhere to the original plan of relying on
airpower and bombing—strongly indicate how experimental tendencies underpinning the
RMA approach of warfare outweighed the need to achieve crucial strategic and political
objectives.

An internal memorandum by Secretary of Defense Donald Rumsfeld (2002, 2) indicates
that the initial operational strategy involved positioning two Afghan militia groups at the exits
of strategic valleys to block retreating Al Qaeda forces while U.S. aircraft bombarded the caves.
Reportedly, the air campaign averaged approximately one hundred strikes per day (Committee
on Foreign Relations United States Senate 2009, 2).

On the ground, around one hundred U.S. Special Forces operatives worked in tandem
with Afghan militias. However, American reliance on local warlords—namely Haji Zaman
Ghamsharik and Haji Hazarat Ali—proved problematic. There were persistent doubts about
their loyalty and competence. These forces often failed to pursue retreating Al Qaeda fighters
effectively, withdrew at night, and may have even facilitated enemy escape (2009, 6).

The decision to rely on Afghan militias, and thus maintain a minimal U.S. footprint at
Tora Bora, aligned with the principles of the Afghan Model, the strategic framework
CENTCOM was following at the time. However, despite evidence that local militias were less
reliable than anticipated and that a larger U.S. ground presence could have supported the
mission’s objectives, CENTCOM’s stubbornness in experimenting with the Model led to a
refusal to deploy substantial American forces, ultimately undermining the operation.

In addition to the shortcomings of Afghan allies, reliance on airpower and precision-

guided munitions became a source of concern among Delta Force personnel (Committee on
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Foreign Relations United States Senate 2009, 12). While airstrikes inflicted substantial
casualties and caused structural collapse within the cave system, they also generated a false
sense of strategic sufficiency. The overreliance on airpower obscured the reality that bombing
alone could not sustain the cohesion or motivation of allied Afghan militias. Moreover, the use
of airstrikes could not ensure the elimination of Bin Laden himself—the primary objective of
the mission: it was impossible to determine his death without entering the caves (2009, 13).

The Senate report further suggests that, when Delta Force operatives proposed to enter
the cave system directly, CENTCOM rejected the plan. Command officials cited concerns
about potential casualties and logistical constraints. These justifications were promptly
dismissed by personnel on the ground, who argued that sufficient troops were available, their
deployment was feasible, and their specialized training in unconventional warfare made them
well-suited for such an operation. Nonetheless, these counterarguments failed to shift
CENTCOM'’s position. Once again, the Central Command’s insistence on adhering to the
initial plan and its underlying assumptions on the role of technology, minimal footprint, speed,
and precision were proving detrimental.

As the document concludes (2009, 19), this reluctance to adapt strategy or deploy
adequate forces—despite credible intelligence and a rare opportunity to neutralize Bin Laden—
contributed to the persistence of the insurgency. The consequences were profound: the
protracted conflict that followed ultimately claimed more lives than a decisive engagement at

Tora Bora likely would have.

5.1.2 Findings

The Battle of Tora Bora offers a compelling window into how the logics of technological
solutionism and prototype warfare came to structure early U.S. military strategy in
Afghanistan. Framed as a centerpiece of the newly developed Afghan Model, the operation

was driven by an unshakable belief in the capacity of advanced technologies—namely,
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precision airpower, real-time intelligence, and mobile special forces—to produce fast, decisive
victories with minimal U.S. casualties.

These characteristics are evident in the Afghan Model. Formulated by Secretary of
Defense Donald Rumsfeld, General Tommy Franks, and CIA Director George Tenet, it relied
heavily on a small American footprint, combined with local militias and high-tech
coordination, as an antidote to the conventional warfare doctrine of overwhelming force
(Committee on Foreign Relations United States Senate 2009, 12; Shimko 2010, 137-38). In
this respect, the model was an operational embodiment of the core assumptions of the RMA
that complexity could be engineered away through smart systems, that precision tools could
compensate for human variables, and that experimentation could lead to strategic superiority.

Decision-making at Tora Bora, then, strongly reflected a tendency to experiment with
innovative warfare doctrines that pertained to the underlying logics of the RMA and prototype
warfare. As previously discussed, these frameworks share the belief that experimentation itself
is a productive force, capable of generating strategic progress. They also rest on the emphasis
on transformation, doctrinal reinvention, and innovation, ultimately embracing failure as a
crucial step in the process of learning and discovery that characterizes warfare.

Therefore, seen through the lens of prototype warfare, the Afghan Model can be
understood as an experiment in military transformation—a real-world test of a novel
configuration of warfare. The use of limited U.S. troops, combined with local fighters and
augmented by networked intelligence and precision airpower, reflected a doctrinal prototype.
Like other experimental frameworks, it was deployed before being fully validated.

The tolerance for uncertainty, inherent in prototype warfare, was visible in how U.S.
commanders navigated Tora Bora: rather than recalibrating strategy in response to new field
intelligence, such as credible sightings of Bin Laden or the erosion of militia reliability,

CENTCOM held firm to the model, as if testing it under fire was itself an accomplishment.
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This decision—prioritizing doctrinal consistency over tactical flexibility—points to how
failure was rendered acceptable, even productive, as a form of innovation.

Yet, the faith in innovation for its own sake carried costs. In Tora Bora, the unwillingness
to adapt the Afghan Model when its limitations became operationally evident not only allowed
Bin Laden to escape but also paved the way for the prolonged insurgency that followed.

Therefore, the RMA’s focus on efficiency and lethality, coupled with underlying
solutionist logics and experimental attitudes, illuminates Tora Bora as a test site for an
emerging way of war. The consequences of this framing were severe: what was perceived by
Washington as a successful proof-of-concept became, in retrospect, a foundational failure.
While proponents of the RMA and members of the Bush Administration praised the
campaign’s revolutionary approach, they overlooked how the doctrine of technological
superiority could cloud the complexity of the objectives at stake.

As a secondary point of analysis, the faith placed in airpower and technological systems
at Tora Bora reflected the typical solutionist drive to render uncertain problems legible and
solvable through technical means. In practice, precision bombing was indeed effective in
degrading Al Qaeda’s defensive positions: cave complexes collapsed, smoke suffocated
fighters, and morale among the enemy dropped.

However, this efficacy came with strategic blindness. Commanders at CENTCOM,
seduced by the alleged operational perks of remote firepower, neglected the instability of their
on-the-ground allies—the Afghan warlords and militias. Here, the limitations of the solutionist
paradigm became evident: the assumption that local sociopolitical dynamics could be
superseded by technological supremacy failed to hold when the local militias began to hesitate
in commitment.

This overreliance on technological solutions also exemplifies the tendency—shared

across the RMA, technological solutionism, and prototype warfare—to minimize the role of
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human judgment and presence. The decision not to deploy conventional ground troops into the
caves of Tora Bora illustrates this logic clearly. CENTCOM’s rejection of a direct assault
highlights the belief that technological dominance, rather than human risk, was the smarter path
to victory.

Nevertheless, this belief misjudged both operational realities and opportunity. The air
campaign alone could not ensure the capture or death of Osama Bin Laden, and the moment of
opportunity slipped through precisely because the Command preferred to gamble on its
technological model rather than trust in trained human assets.

Overall, the Battle of Tora Bora demonstrates how deeply the assumptions of prototype
warfare undermined operational effectiveness and mission objectives. Bin Laden’s escape
showed that what was acclaimed as a testing ground and a proof of the generative power of
experimentation turned out to be the premature glorification of a prototype—an approach that
looked effective in theory but wavered amid the human, political, and logistical challenges of
war. The escape also showed that Tora Bora was not simply a battlefield failure but a case

study in the seductions and consequences of framing war as a problem of technical proficiency.

5.2 Operation Anaconda

The second case study discussed in this chapter is Operation Anaconda, which took place from
March 2 to March 10, 2002. The objective was to pursue, apprehend, or kill remaining Al
Qaeda fighters retreating toward Pakistan. While the outcomes of the operation were more
successful than those of Tora Bora, some difficulties in its execution can be traced back to
similar factors that contributed to the failure in December 2001. After providing some
contextual background, this section will demonstrate how the military’s overreliance on
technological fixes during the operation reflected broader assumptions about the role of human

judgment in war.
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5.2.1 Background

The geographical theater of Operation Anaconda was the Afghan Shah-i-Khot Valley, a
mountain region in the East of the country, near the border with Pakistan.

The operation rested on two main motivations. On the one hand, CENTCOM found that
the amassment of Al Qaeda and, allegedly, Taliban fighters in the Shah-i-Khot Valley proved
to be an alarming signal and preventing their numbers from growing was necessary (Lambeth
2005, 164-65).

On the other hand, according to intelligence reports, the fighters assumed that the U.S.
would not attack them on unfavorable terrain—a characteristic for which Shah-i-Khot Valley,
with its peaks rising between three thousand and four thousand meters of altitude, was known
among locals—and terrible winter weather (Lambeth 2005, 165).

The planning was led by Army Colonel John Mulholland and later by Major General
Franklin Hagenbeck, who together envisioned a conjoined effort by Special Operation Forces
(SOF), regular soldiers from the U.S. Army 10th Mountain Division, and allied Afghan militias
that would have circled Al Qaeda fighters and blocked any flight option. No air support was
anticipated as part of Operation Anaconda (Lambeth 2005, 166).

In hindsight, this choice proved detrimental, especially during the first hours of the
operation, when U.S. and allied forces were overwhelmed by the enemy’s numbers and fire.
Reportedly, Colonel Mulholland and Major Hagenback operated under the conviction that,
differently from Tora Bora, Operation Anaconda would benefit from effective coordination
between ground forces. Figures talk about two thousand coalition troops, including U.S. forces
and allies from Australia, Canada, Denmark, Germany, France, Norway, New Zealand, and
Afghan allies (Geibel 2002, 72). This time, the number of U.S. personnel on the ground was
bigger than at Tora Bora, in the effort to limit the need to rely on allies that had underperformed

expectations during the fighting at Tora Bora (Lambeth 2005, 176-77).
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According to Colonel Mulholland and Major Hagenback, the troops would have been
supported by enhanced situational awareness provided by advanced sensors, and the superior
capabilities of AC-130 gunships in reconnaissance, precision targeting, and delivering
overwhelming firepower. Nonetheless, the failure of one of such gunships to deliver on these
expectations marked the beginning of a series of technology-driven missteps that made the
initial phases of Anaconda particularly deadly. Eventually, planning was solely taken on by
Major Hagenback, as it became clearer that having two commanders was negatively impacting
the coordination of resources (2005, 166—68).

The harsh weather and difficult terrain were only some of the difficulties the U.S. Army
and its allies encountered. As soon as fighting started, they faced the stubborn resistance of the
enemy forces. The latter included non-Afghan Al Qaeda and Taliban members, along with
Arabs, Chechens, Uzbeks, and Pakistanis, who sought cover in a complex of mountain tunnels,
caves, and crannies (Geibel 2002, 72).

The unexpected heavy resistance caused severe confusion on the battlefield and in
command centers, which, in turn, led to tragic accidents. A notable one involved Afghan
commander General Zia Lodin, whose forces were mistakenly attacked by friendly fire from
an AC-130 gunship whose sensors failed to distinguish allied militias from enemy ones,
resulting in casualties and Zia Lodin’s withdrawal from combat. This sudden loss disrupted the
initially planned strategy, allowing more Al Qaeda fighters to flood the battlefield (Lambeth
2005, 179-80).

At the same time, U.S. troops, inserted into the Shah-i-Kot Valley, faced intense enemy
fire and were forced into fragmented defenses without adequate air support. Apache helicopters
suffered extensive damage and were temporarily removed from action, prompting emergency
reinforcements with Marine AH-1W Super Cobras and AV-8B Harriers (Lambeth 2005, 180—

86). Poor intelligence and a lack of joint air-ground coordination worsened these challenges,
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shifting the battle’s dependence from land forces to emergency air support in a chaotic and
underestimated engagement in the skies.

Such an inadequate management of military technologies during Operation Anaconda
reinforces the argument that the U.S. Central Command’s reliance on the alleged precision and
efficiency of its tools outweighed crucial strategic considerations about force composition and
resource allocation. It also uncovers underlying claims rooted in the Afghan Model and the
RMA, namely that technological systems in war can provide a better situational awareness than
human judgment, which is assumed to be intrinsically flawed and unreliable.

Furthermore, a critical event during the operation was the battle at Roberts Ridge on
March 4, where a covert SOF mission to insert a reconnaissance team failed, resulting in intense
combat and significant U.S. casualties. One commando fell from his aircraft, was captured, and
executed. A rescue mission was rapidly organized, leading to a fierce firefight involving
Rangers, SEALs, and Air Force personnel (Naylor 2009, 6-8). A total of eight U.S. SOF
personnel were killed, marking the operation as the deadliest combat for American troops since
the 1993 Battle of Mogadishu (Lambeth 2005, 191).

After the events of March 4, air support rapidly scaled up. Air operations became
increasingly intense and effective (Lambeth 2005, 192). Still, coordination challenges
emerged; because massive air support had not been planned, the airspace over the Shah-i-Kot
Valley was now heavily congested, which led to near-collisions and high operational risks
(2005, 194-95). Once again, this incident indicates how solutionist reliance on technofixes, in
the absence of broader strategic considerations, led to counterproductive outcomes during
Operation Anaconda.

Eventually, the operation succeeded in striking several key Al Qaeda and Taliban targets.

Nevertheless, hundreds managed to evade capture and escape into Pakistan, where they
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continued to support Bin Laden and instigate instability along the Afghan-Pakistan border

(Naylor 2009, 13).

5.2.2 Findings

Operation Anaconda offers a striking case of how early U.S. warfighting in Afghanistan was
guided by an uncritical embrace of the core assumptions underpinning the RMA, technological
solutionism, and the logic of prototype warfare. The operational failures and challenges faced
by U.S. troops in this battle were not merely the result of strategic missteps or flawed
intelligence but were rooted in structural beliefs about how war should be fought in the twenty-
first century.

As journalist Sean Naylor—who followed the operation on the ground—recounts, one of
the key tactical errors was the U.S. Command’s failure to distinguish between the Taliban and
Al Qaeda (Naylor 2009, 3). This analytical conflation was more than a semantic oversight, but
a strategic blind spot with significant consequences. While Taliban fighters were largely
untrained Pashtun recruits, many of whom were Pakistani farmers with low motivation and
limited tactical discipline, Al Qaeda’s forces were composed of highly trained, ideologically
committed foreign fighters with greater resolve and capability.

Yet, despite these critical differences, U.S. commanders persisted with the same strategic
template used in prior engagements—the Afghan Model. This decision stemmed in part from
CENTCOM'’s and the Pentagon’s fascination with the perceived success of this model during
the earlier phases of the war; most importantly, it reflected a broader institutional investment
in the RMA’s promise that the speed, precision and overwhelming power of the technological
systems available could lead to battlefield dominance, compensate for the inherent weakness
of human judgment and, ultimately, neutralize strategic disadvantages.

The unwillingness to adapt the operational approach to different enemy profiles

illustrates a key feature of both the RMA and technological solutionism: a deep-rooted faith in
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the ability of technology and modular warfighting to solve complex, context-specific problems.
Technological solutionism tends to reframe political and strategic dilemmas as merely
technical puzzles to be resolved by the correct deployment of tools and systems. This attitude
was evident in the planning of Operation Anaconda, where confidence in surveillance
technology, networked command structures, and precision-guided munitions substituted for a
more grounded assessment of terrain, enemy capabilities, and allies’ trustworthiness.

The same lack of adaptation and flexibility, which also characterized the poor integration
of air and land resources during the operation planning phases, also contributed to the misuse
of technology on the battlefield. Ironically, some of Operation Anaconda’s most serious
setbacks stemmed from the very technologies designed to ensure battlefield superiority. In the
infamous Robert Ridge incident, satellite communication failures forced MH-47 helicopters
into hostile airspace without reliable coordination. Another tragic episode—the AC-130
gunship malfunction that resulted in friendly fire casualties—underscores the same point.
These events expose a core paradox of the RMA paradigm: while it aims to minimize
uncertainty and friction, it can also heighten vulnerability by fostering overreliance on systems
that remain at risk of failure, particularly in the chaos of real-world combat.

These technological failures can also be understood through the framework of prototype
warfare, which considers operational setbacks as inevitable—and even essential—elements of
military innovation. As in Tora Bora, the failures observed during Operation Anaconda were
not necessarily interpreted as strategic defeats but rather as part of a broader process of
institutional learning aimed at improving future capabilities. This perspective is particularly
evident in the military literature produced in the aftermath of Anaconda, where the operation’s
tragic incidents are often reframed as “lessons to be learned”—or, using the experimental

laboratory metaphor, as lab notes left behind for future practitioners to avoid similar mistakes
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and refine the ongoing military “experiment” (see, for example Hyde, Kelly, and Andrews
2008; Kluger, Baranick, and Binnendijk 2009)

In other words, this thinking reinforces a broader trend within U.S. military planning
toward treating failure not as a warning sign of flawed assumptions but as a necessary step on
the path to innovation. This view arguably contributed to the persistence of defective strategies
and the neglect of ground-level contingencies. Moreover, it runs the risk of obscuring or
downplaying the real human costs of experimentation, particularly in high-intensity combat
zones where the margin for error is small.

Despite the presence of advanced surveillance tools and a reliance on remote targeting,
the operation’s limited success was ultimately due not to technology but to human skill,
judgment, and endurance. Two days before the official launch of Anaconda, 13 elite operatives
from units such as Delta Force and SEAL Team Six undertook a dangerous infiltration across
the mountains to breach Al Qaeda’s defensive lines. Their mission—conducted under harsh
weather conditions and with no technological shortcuts—was critical to the operation’s
success, as a failure at that stage would have made the broader assault unfeasible (Naylor 2009,
5)

Overall, this example underscores an important contradiction at the heart of the RMA
solutionist and experimentalist logic. While these paradigms tend to view human discretion as
inefficient or secondary, the success of Operation Anaconda depended on precisely those

capabilities that cannot be automated or engineered.

5.3 Assessing the Battle of Tora Bora and Operation Anaconda

The U.S. response to 9/11 in Afghanistan reflected a deep faith in the transformative power of
technology and a readiness to test new forms of warfare. However, as the cases of Tora Bora

and Operation Anaconda demonstrate, this approach was marked by critical shortcomings.
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On the one hand, the battle of Tora Bora showcased that the Afghan Model—centered on
limited troop deployments, technological superiority, and allied forces—was an untested
strategy. While innovation carries value, CENTCOM’s rigid commitment to this model, even
in the face of mounting evidence of its limits, revealed a dangerous inflexibility. The reluctance
to adapt highlighted the drawbacks of privileging experimentation over responsiveness to
ground-level realities.

On the other hand, Operation Anaconda revealed a prevailing sense of technological
optimism, with CENTCOM placing heavy emphasis on airpower as a means of precision and
decisive force. Yet, these tools failed to deliver strategic success. The reliance on advanced
weaponry and digital systems caused a long series of technical accidents and the death of many.
These tragedies emphasize the risks of minimizing the human dimension of war in favor of
technical solutions.

In sum, the cases of Tora Bora and Operation Anaconda illustrate the limits of solutionist
and experimentalist logics in modern warfare. High-tech capabilities alone cannot substitute
for adaptability, contextual awareness, and skilled ground personnel. As militaries confront
complex conflicts, these considerations remain vital: technology may enhance operations, but

it cannot replace the fundamental requirements of strategy, judgment, and human expertise.
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Conclusion

This thesis has explored why the U.S. military’s faith in cutting-edge technologies during the
early stages of the War in Afghanistan often caused counterproductive outcomes, despite the
overwhelming firepower at its disposal. Particularly, it assessed how the logics embedded in
the RMA thinking influenced the U.S strategic choices during the Battle of Tora Bora and
Operation Anaconda.

By analyzing official military documents, journalistic accounts, and government reports,
this study produced two main findings. First, the U.S. military’s eagerness to test the doctrinal
commandments of the Afghan Model at Tora Bora manifested the logic of prototype warfare
that values experimentation as a productive force of innovation and embraces risk-taking as a
step toward military superiority. This approach led to the sidelining of more effective
operational choices, which, ultimately, sabotaged the pursuit of crucial strategic and political
objectives, such as Bin Laden’s capture.

Second, the allocation of resources and the deployment of military technologies during
Anaconda reflected one assumption of technological solutionism. Specifically, the U.S.
military over-relied on the alleged precision and efficiency of technologies to compensate for
the fallibility of human judgment in war. Such a belief informed poor decision-making, leading
to costly tactical mistakes and the loss of life.

Adopting the STS-informed concepts of technological solutionism and prototype
warfare, this thesis offered a normative critique of the ideological commitments within RMA-
informed warfare between 2001 and 2002. Unlike approaches to military studies that consider
technologies as neutral means-to-an-end, this thesis peeked through the “black-box” of military

technologies and revealed the political, social, and historical structures embedded in them.
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Specifically, it underlined how solutionist and experimentalist narratives about technology can
shape battlefield decision-making, ultimately producing real, even tragic, results.

This analysis remains especially relevant today. In an era dominated by Al and advanced
digital systems, it is imperative to examine how technological optimism and military
experimentation influence modern warfare and, by extension, human lives.

Future research could build on this conceptual framework by applying it to other
technologies and operations, both in the broader context of the U.S. War in Afghanistan and in
other conflicts. In particular, the introduction of Al-based tools in drone warfare and
surveillance offers a rich site for investigation. Analyzing how these systems affect target
acquisition and influence decision-making at different levels in the military hierarchy could
illuminate their implications for battlefield effectiveness, civilian protection, and respect for

the international laws of war.
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