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      Introduction

      
         
         
         
      

      
      This book seeks to explain the conditions under which states would most likely engage
         in a critical type of security cooperation: qualitative arms control.[1]    Given an anarchic international system, when will states attempt to improve their
         security cooperatively rather than through unilateral means? Moreover, how can states
         improve their security—perhaps even decreasing the likelihood of war—by cooperatively
         prohibiting or limiting certain classes of weapons that would most likely increase
         their probability of victory in the event of a conflict?
      

      
      To answer these questions, we must better understand how states view the potential
         military impact of technological change. A central premise of this project is that
         state perceptions relative the nature and characteristics of armaments are decisive
         in the formulation of their security strategy. In an anarchic system, states attempt
         to determine how existing assets contribute to their security. Perhaps more importantly,
         their leaders will seek to understand how technological change may be exploited to
         improve their capabilities through the development and deployment of new weapon systems
         and also how technological change can potentially decrease their security and create
         vulnerabilities that must be addressed should innovative adversaries develop and deploy
         similar weapons. 
      

      
      Thus is it important to understand how states approach decisions to develop, acquire,
         and deploy new weapons systems. How does technological change, specifically the expected
         military applications of that change, influence the security of states? Depending
         on their relative position in a given system, and taking into account the expected
         value of the new weapon system, their choices may vary. We would expect to see state
         military and political leaders assess tradeoffs between the perceived utility of new
         weapons systems and the potential impact of deploying those weapons may have on their
         security.[2]    It is not difficult to envision scenarios in which the deployment of a new weapon
         system by one state would create such concern among its neighbors that the logical
         response by those neighbors would be to subsequently acquire and deploy similar assets,
         which could actually undermine the first state’s security.[3]    Assuming that states would see arms races as at least potentially dangerous, if
         not directly increasing the probability of war, cooperative attempts to limit or forego
         certain types of weapons may be seen as a desirable goal.[4]    How do states address the challenges and opportunities presented by technological
         change within the larger context of developing their security strategies? 
      

      
      Military Expectations Theory

      
      The answers to these questions can be found in what I call Military Expectations Theory
         (MET). This theory begins with the idea that states will attempt to determine the
         impact of new military applications or weapon systems according to their potential
         to address existing strategic needs. The military and political leaders of a given
         state will seek to understand how new weapons systems fit into their existing military
         strategies and doctrines and, over time, how they might offer new means of improving
         the state’s security and possibly lead to refinements or changes in strategy.[5]    Innovative states will constantly work to improve their capabilities and also
         to tailor their doctrines and strategies to exploit those capabilities to their maximum
         potential. Where weapons systems are deemed to have the potential to be decisive, that is, where they may fundamentally alter the existing battlefield or provide
         dramatic new capabilities to the state deploying them, states will face strong pressures
         to develop and acquire them, though they will also fear their deployment by other
         states. In practical terms, the capabilities and postures of likely opponents will
         shape the perceived core missions and the requisite capabilities for any given state.[6]    In this regard, the development of military expectations is an interactive process.
         Likely opponents and intervening factors like the geography of the likely battlefield
         will determine core missions. Discrete assets or systems of assets will be evaluated
         according to how effectively they allow states to carry out core missions, and thus
         assets that are deemed to be particularly effective will be highly prized. Conversely,
         assets that only marginally improve upon existing capabilities will be viewed with
         less enthusiasm by military leaders and, in turn, will be deemed less valuable. In
         the realm of arms control, we would expect that states would be more willing to bargain
         with these types of assets in order to improve mutual security precisely because the
         risks and costs associated with cheating may be more acceptable. Thus, by focusing
         on the potential utility and perceived benefits of various weapon systems themselves,
         MET provides a lens to understand not only how states may seek to improve their military
         capabilities, but also how these capabilities may influence states to adopt more cooperative
         or competitive policies. MET explicitly links the perceived benefits of cooperation
         to the overall security strategy of the state.  
      

      
      Over time, the material elements of military power have changed, with varying degrees
         of influence on the strategies of states and their military and political leaders.[7]    For much of history, military technology remained relatively stable over long
         periods of time. Breakthroughs in the waging of war (or so-called Revolutions in Military
         Affairs) have often been the result of the novel utilization of existing technologies
         or force structures within innovative doctrines.[8]    However, in more recent cases, military revolutions have stemmed from major technological
         breakthroughs or the concurrent exploitation of several discrete technological breakthroughs
         to fundamentally change the nature of the existing battlefield. With the consolidation
         of political power inside the borders of the nation state and the subsequent and increasing
         bureaucratization of military affairs within it, states have become active in the
         search for and development of new technologies to improve their security. Innovations
         became more frequent, and as grand strategy subsumed military strategy as the central
         purview of statesmen, the stewardship of technological and industrial capacity capable
         of developing and producing new military applications became a critical focus.[9]    
      

      
      It seems clear that technological change has influenced state strategy and behavior
         over time. Military innovation is prized, potentially allowing states the capabilities
         necessary to execute more effective strategies.[10]    Failure to exploit the benefits of new technology or the inability to adapt new
         applications to innovative doctrines can have drastic consequences in the face of
         an innovative enemy. Yet advantages can be fleeting, and once a discovery is made,
         technology, by its very nature, can allow for other states to “jump ahead” or at least
         “catch up” without having to follow the long and often painstaking road to innovation
         that a leader may have traveled. The increasing prevalence of a global arms market
         has further eroded longer-term advantages since states can purchase new military applications
         or the materiel, equipment and know-how necessary to develop those applications indigenously.
         Understanding how military technology, and changes in that technology, influence states’
         security strategies and behavior is thus an important component to understanding larger
         issues of international conflict and cooperation in world politics.[11]    Technology has remained a relatively under-studied concept in international relations.[12]    By focusing on the military impact of technological change and the expectations
         that states develop relative to that impact to contribute to their security, I submit
         that we can begin to answer important questions that have not been adequately addressed
         by existing theoretical approaches. Most importantly, we can explain the conditions
         under which states may seek and or agree to arms control initiatives to improve their
         security through cooperative rather than unilateral means. 
      

      
      The Importance of the Question

      
      While some would argue that the term “arms controller” became a pejorative term in
         policy circles during the late 1970s and 1980s, arms control represents an important
         concept in the both international relations theory and security studies. The central
         assumption of this study is that arms control is not an inherent “good” or an end
         unto itself. Instead, arms control is a focus of both academic and practical interest
         because it exists at the intersection of other important and interesting topics of
         study: international security, military strategy, technology and innovation, and international
         cooperation. More importantly, for arms control to be effective, it should enhance
         the security of the participants, contribute to and support their strategies, and
         realistically address issues in the context of technological change.[13]    If it ignores any of these components, an arms control agreement will likely contain
         the seeds of its own failure. Yet if states are able to make credible bargains that
         restrain their own capabilities to harm each other and thus create and sustain a relatively
         benign security environment, we would expect that arms control or arms limitations
         and/or reductions would be an important method to cooperatively address international
         insecurity challenges. However, both historical record and the theoretical canon reflect
         the practical difficulty of achieving sustainable arms control agreements. In an uncertain,
         anarchical environment, we would expect that cooperation in the security realm would
         be very difficult, if not impossible. Nonetheless, we have seen examples of successful
         arms control and those successes have significantly influenced the subsequent diplomatic
         relations of the relevant states. Discerning the causes of success and failure in
         the realm of arms control has both important theoretical and practical consequences
         that clearly make such a study worthwhile and valuable. 
      

      
      The role of armaments and military technology more generally, in international relations
         has been an issue of theoretical and practical interest since at least the turn of
         the last century. As technology provided states with more powerful weapons and war
         became increasingly total in nature, statesmen and scholars sought to focus on armaments,
         and restraints on armaments, as possible means to dampen or minimize the potential
         for conflict. International disarmament conferences attempted to grapple with the
         issues of restraining certain weapons viewed as particularly dangerous or destabilizing
         prior to both of the World Wars.[14]    The results were disappointing, and skeptics have long argued that statesmen and
         leaders, or the deeper political and societal forces that drive them, are responsible
         for war. Armaments are merely tools that they use. Yet the underlying notion that
         a deep connection existed between the militarization of states and the occurrence
         of war persisted.[15]    Soon after the detonation of the first atomic weapons, the U.S.government sought
         to develop means for cooperative international control of nuclear materials. While
         these and other early initiatives failed, the history of the Cold War was marked by
         a variety of arms control negotiations, some successful, some not.[16]    The objectives seemed to turn to managing the arms competitions between the two
         superpowers rather than eliminating or prohibiting certain classes of weapons, which
         defined many of the earlier conventional attempts. Nonetheless, the fundamental idea
         that agreement on managing or limiting certain weapons systems could contribute to
         a more stable and peaceful environment persisted, even as deeper political differences
         remained. In the most optimistic of views, perhaps successful arms control could create
         favorable security environments that would contribute to the resolution of political
         differences. Conversely, unfettered arms races could lead to increased tensions, setting
         the stage for crisis and potentially war. Thus, scholars have attempted to investigate
         the relationship between arms races and war, and while both phenomena may be driven
         by underlying political conflicts, the concept of cooperative international arms control
         as a potential remedy has enjoyed a troubled theoretical and practical history.[17]   
      

      
       Far from being mere questions of academic interest, the issues explored in this project
         are critical to understanding current security challenges. The findings of this study
         should have policy relevant implications that will be useful for understanding the
         strategies of states facing technological breakthroughs that could dramatically change
         their own security. The growing security competition between the United States and
         China will likely reflect these types of dynamics. China has already moved to develop
         weapons systems that exploit cutting edge technologies to exploit perceived weaknesses
         in the U.S. defense posture, such as offensive cyber-warfare capabilities, anti-satellite
         (ASAT) weaponry, and a high-tech missile force that threatens to turn U.S. naval assets
         into liabilities.[18]    We would expect that powers like China and Russia would continue to view U.S.
         antiballistic missile (ABM) systems with great concern and, more importantly, to undertake
         measures to address them.[19]    Potentially revolutionary technologies with military applications like cyber-warfare,
         hypersonics, and nanotechnology may also spark new rounds of competition. Understanding
         how states perceive the contributions of new military applications to their overall
         security, will go a long way in predicting their decisions to acquire and deploy new
         weapons as well as their willingness to cooperatively limit or restrain them through
         arms control. 
      

      
      Methodology

      
      This study employs the methods of structured, focused comparison of cases, in-case
         variation, and process tracing.[20]    The historical case studies that make up the empirical chapters have been developed
         to test the strength of the MET and its subordinate hypotheses against theoretically
         and historically informed competing alternatives, and have been evaluated against
         a set of critical questions.[21]    This structure of the investigation will “guide and standardize data collection,
         thereby making systematic comparison and accumulation of the findings of the case
         possible.”[22]    This explicit clarity with regard to measurement and the coding of variables will
         improve the study’s contribution to the theoretical discussions and debates considered
         within. Moreover, I will focus only on certain specific aspects of the cases to draw
         out the importance of the expectations of leaders with regard to technological change.
         Many other interesting aspects of the cases, from a historical or theoretical view,
         will therefore be set aside. 
      

      
      Developing Cases

      
      After developing a research design and creating the subsequent critical questions,
         hypotheses and alternative hypotheses based upon existing International Relations
         (IR) theories to test, the central task was to find cases that are comparable.[23]    For example, “cooperative arms control initiatives” include a wide variety of
         political endeavors. There have been various attempts to develop accepted rules of
         warfare, while other agreements focused on the geographic prohibitions of certain
         weapons systems. Other demilitarization arrangements have been created to support
         political settlements at the conclusion of violent conflicts. The subset of cases
         examined in this study possesses a common underlying theme. The cases that have been
         chosen for this study reflect a specific form of arms control: qualitative arms control.
         In each of these cases, states attempted, and in some cases quite presciently, to
         grapple with the potential security problems presented by certain kinds of weapons
         systems.[24]    The focus on types of weapons systems is the common thread between them. The ultimate
         choice of cases reflects a combination of John Stuart Mill’s Methods of Difference
         and Similarity.[25]    Focusing on the two independent variables, expectations of the military impact
         of new technologies and prevailing means of surveillance, I attempted to find cases
         that were in most other measures, similar, but where the independent variable varied
         significantly. The first two cases involved several great powers struggling to develop
         limitations on naval weapons and land weapons, respectively, while the third and fourth
         cases involved the Cold War superpowers negotiating limits to nuclear weapons. In
         both cases where the independent or study variable, Expected Military Impact of Technological
         Change was “low,” leaders were able to successfully negotiate cooperative arms limitation
         agreements, where when this value was “high,” leaders were unsuccessful in achieving
         a cooperative, negotiated settlement. Interestingly, in the two “successful” cases,
         Washington and SALT I, there was also significant in-case variation across different
         weapons systems, and while agreement allowed for the limitation of primary assets,
         other weapons could not be cooperatively restrained. In each case, leaders were presented
         with the opportunity to limit or prohibit certain classes of weapons to avoid potential
         arms races and thus decrease the probability of war. Whether they sought limitations
         or could ultimately forge an agreement is the focus of the empirical investigation.
         
      

      
      In-Case Variation and Process Tracing

      
      An additional benefit to utilizing cases that focus on specific attempts to address
         the challenges created by specific technologies and their military and security implications
         over a period of time is the ability to increase our observations as well as investigate
         significant in-case (or “within-case”) variation that should provide greater explanatory
         leverage and allow us to further isolate and explicate the relevant causal mechanisms
         in against a relatively broad and diverse set of contextual factors.[26]    In-case variation that allows for differing measures on the dependent variable
         provides us with opportunities to make stronger inferential claims and can highlight
         the influence of antecedent conditions or intervening variables that may have a greater
         or lesser influence on outcomes and allowing for control.[27]    Additionally, as the cases are constructed, we may also uncover further avenues
         to explore that impact of the independent variables and causal mechanisms that constitute
         the theory presented in this study.
      

      
      The process-tracing approach “involves both an attempt to reconstruct actors’ definitions
         of the situation and an attempt to develop a theory of action.”[28]    By using documentary and archival evidence and other primary empirical sources
         it should be possible to construct a picture of the thinking of key decision-makers
         prior to the actual negotiations. This key task allows us to avoid the problem of
         tautology, simply inputing the motivations and intentions of the leaders simply by
         viewing the subsequent political outcomes. It is then possible to draw a chain of
         events reflecting the political processes involved in that led to the eventual outcome.[29]    We should thus be able to understand why they came to agree upon a given strategy
         before it is actually implemented.[30]    Moreover, in employing process tracing, we seek to illustrate that the military
         and political leaders of states do indeed act as if they are acting according to the
         behavior predicted by the hypotheses presented.[31]    Specifically, by utilizing the documentary evidence of leaders grappling with
         the problems of developing strategies in the face of innovation and adapting new technologies
         to their strategic needs, we should be able to piece together a clear narrative of
         how they approach possible arms control initiatives. 
      

      
      Process-tracing allows us to focus squarely on the independent variables. These expectations
         can be described in rich detail based on archival materials, memoirs, and official
         documentary evidence. In many cases there may be debates among military and political
         leaders concerning the expected impact of new military applications, particularly
         in new innovative weapons that may require investments of limited resources from existing
         deployed or planned weapons based on mature technologies. Similarly, process tracing
         will be employed to accurately describe the perceptions of military and political
         leaders regarding the effectiveness of prevailing means of surveillance, the second
         independent variable. The critical question we seek to answer is how confident are
         military and political leaders that prevailing surveillance capabilities can detect
         cheating by an adversary before it was too late to take effective counter measures?
         As with expected impact of new military technologies, this question may be the subject
         of intense debate within policy circles, but this should allow us to distill a relatively
         clear picture of the views of relevant decision-makers concerning their state's ability
         to detect cheating subsequent to an arms control agreement. It is important to note
         that one critical factor that may arise is the perceived need for greater surveillance
         and monitoring capabilities than currently exist. The construction of an expansive,
         intrusive regime may be deemed necessary to effectively safeguard an agreement, but
         it is unlikely to prove capable of providing the confidence associated with unilateral
         national means of surveillance, contributing to a breakdown of cooperation. Ultimately,
         process-tracing allows us to investigate these perceptions and concerns and accurately
         describe their influence on the eventual policy decisions.
      

      
      We would expect to see that the introduction (the decisions to invest in research
         and development, acquisition, and deployment) of the military applications of new
         or emerging technologies entails a political process.[32]    Leaders, in many cases, must be brought to see the potential advantages of a new
         application, often with some sort of tangible results that can be then used to support
         requests for the necessary investment. As Barry Posen has explained, it is often those
         technological applications that have exhibited some level of success in a real-world
         test setting that are most likely to be effectively integrated in a timely manner.[33]    The use of surrogates or developmental prototypes on an actual battlefield or
         in controlled war game settings may provide the crucial evidence needed to impress
         higher level military leaders of the value of a particular weapon system. Similarly,
         attaché reports or other sources of external information that reflect the success
         of a new application in a conflict can heavily influence the attitudes of interested
         observers. 
      

      
      The Evidence

      
      While the documentary evidence will be taken from sources that are created within
         a given state, if we find that they reflect the rational decision-making process that
         would be predicted by structural theories, we can reasonably conclude that the leaders
         are acting as if they are responding to structural constraints and opportunities.
         In terms of measurement, we would expect to see, reflected in the documentary evidence
         as well as secondary sources and subsequent analyses, discussion and argument supporting
         the adoption and deployment of new military applications and their potential value
         to a state’s given security needs. Where a new application or system of applications
         is perceived as being potentially decisive, the documents should clearly reflect that
         military and political leaders actively sought to acquire and deploy these systems.
         Conversely, where less evidence exists of military leaders actively pursuing new the
         acquisition of new systems, we would not expect that they foresee their utility in
         a future conflict to be high, or their potential impact decisive. More usefully, evidence
         that leaders viewed existing assets as mature and unlikely to change—and the impact
         of technological change to be minimal over the near-to-medium term—subsequent documentation
         should reflect less enthusiasm concerning their acquisition or deployment. A third
         possibility is that state leaders may be unsure of the potential impact of a given
         application of a new technology in a relevant time frame. With this variation of the
         independent variable, we would expect to see variation on the dependent variable—the
         state’s decision to engage in cooperative arms control initiatives. The ultimate success
         of a given arms control or disarmament negotiation will necessarily involve the cooperation
         of the various actors involved and negotiations could fail even in the presence of
         genuine willingness by one or more of the partners. This project is thus limited to
         explaining how technological expectations influence the strategy of states approaching
         cooperative initiatives. When will states seem to exhibit deadlock preferences, preferring
         no settlement even if this means that a potential arms race ultimately undermines
         their security? Conversely, when will states view cooperative arms control as a preferred
         strategy over unilateral arming? These questions remain within the realm of a state
         foreign policy or grand strategy, but if they support structural realist predictions
         then we can, with some certainty, affirm that states act according to structural,
         rather than domestic-level imperatives.[34]  In turn, the results of the study should help us better understand the conditions
         under which we may expect international arms control cooperation to succeed.
      

      
      In examining cases that span significant periods of time, rather than just discrete
         diplomatic events, the study is able to address two important factors: the influence
         of timing, and specifically the differing impact of new or emerging technologies versus
         known, tested applications of mature technologies on expectations of military and
         political leaders, and the respective positions of states in terms of relative power
         or capabilities. This allows us to truly isolate the impact of expectations and technological
         change against other concerns like relative power differentiations or perceptions
         of leaders and laggards and also provides us with a means for explaining how these
         factors may interact in terms of cooperation or competition. To a lesser degree, looking
         a relevant time periods may allow us to better understand whether relevant states
         were truly security seekers or perhaps revisionist, in which case arms control would
         likely be a futile endeavor.
      

      
       Moreover, in constructing cases that focus on attempts to address the challenges
         created by specific technologies and their military and security implications over
         a period of time, we are able to increase our observations as well as investigate
         significant in-case variation that should provide further explanatory leverage and
         allow us to further isolate and explicate the relevant causal mechanisms in against
         a relatively broad and diverse set of contextual factors.
      

      
      The Plan of the Study

      
      Chapter 1 lays out the core of the Military Expectations Theory, including the assumptions,
         model, variables, and hypotheses that will be examined in this project. Military technology
         has dramatically shaped the nature of the battlefield over time, and while wars may
         ultimately be caused by political conflicts between states, the utilization of new
         technological applications can often have significant effects on their outcomes. Knowing
         this, states existing in anarchy have developed bureaucratic and technical capacities
         to shape and exploit technological change, with the ultimate goal of developing and
         obtaining new capabilities to improve their security. Technology is not a linear property,
         however. Technology can be manipulated to a certain degree, but there are limits to
         what states can achieve—despite their best efforts—in the short term. States understand
         both their own relative positions and that of their potential adversaries in terms
         of technological efficacy as well as their calculations of the distribution of relative
         power in a given system. The expectations that leaders must develop with regard to
         the military impact of new technological applications will shape the nature of their
         strategies. We can then understand how the perceived value of a new system will influence
         the state’s willingness to agree arms control. Similarly, while expectations may drive
         states to seek out or respond favorably to arms control initiatives, the second independent
         variable, perceptions of prevailing means of surveillance which will shape the ultimate
         outcome of attempted cooperation. The chapter also constructs a number of alternative
         hypotheses based on other theoretical
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