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B8UMNARY

Volume II describes a four-tiered approach to development
and implementation of U.S. goals and strategies for the long~-term
military competition with the USSR. It then shows the demands that
competitive strategy development makes on analysis tools, and
evaluates current analysis tools in terms of their adequacy to meet
these demands. Four major tools are identified for the primary
support to competition planning -- military balance assessments,
Soviet-style planning analyses, competition planning games, and
military contingency analyses. While these tocols can support
competition planning now, we identify research on specific topics
that should be carried out in order that they can realize more
fully their potential for competition planning.

The U.S.-Soviet competition fundamentally is a contest
for power and influence in world affairs in which the national
security dimension currently bulks large and probably will continue
to do so. This competition currently is slowing, and the risk of
direct U.S.-Soviet military competition currently is low.
Increasingly, the competition is emphasizing the political and arms
control aspects of security, although the possibility remains that
the military competition once again could become more
confrontational over the next decade or more. Another salient
trend is that the U.S.-Soviet military competition is now carried
out in a multipolar environment in which additional competitors to
each superpowar are playing more important roles than in the past.

Developing long~term strategies to gquide peacetime
planning and resource allocation for military competition under
these conditions is difficult. A framework of concepts and
analytic methods is needed to help move development of strategies
for the military competition from the realm of intuition_to a
structured domain that is more accessible to DoD staffs. Building
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on material developed in volume I, this volume describes such a
framework, centered on a layered planning process in which
competitive actions in particular subareas are subordinated to
higher-level competition goals and to integrated strategies for the
competition as a wholae.

Chapter 1 describes the essential functions of a layered
approach to U.S. competition planning, both teo provide a basis for
evaluating current analysis tools and to recommend a more
structured procass for DoD usa. This layered approach to
competition planning is not intended to supplant current PPBS or
operational planning processes. Rather, it is intended to suggest
ways in which current planning processes can be enhanced, so as to
allow the United States to compete more effectively with the Soviet

Union and other potential competitors in the national security
arena.

This layered approach to planning consists of four
essential functions:

® A periodic survey of the competitive environment to
validate or revise the assumptions underlying
current planning for the competition.

® Developrent (or update) of a high-level strategic
plan that would provide guidance toc competition
planners and align U.S. commitments and resources
in the competition. This would be done by
specifying subareas of the competition to which
significant rescurces should be devotad, by setting
competition goals, and by stating a broad stratagy
for achieving thesa goals within availabile
resources.

. Statemants (or updates) of more detajiled goals and
strategiea in each subarea of the competition to
which significant resources are to be committed.

) Formulation (or revision) of detailed actions to
implement the strategies developed in higher layers.
By and large, these actions would be selected and
implemented through the established weapon system
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acquisition, operational planning, foreign policy,
and arms control processes, which are not addressed
in detail in this report.

Chapter 2 describes a generic sequence of analyses to
support these four functions of competition planning. This
sequence of analyses consists of the following iterative steps:

® Diagnosis of the current state of the competition,
in light of trends in the competitive environment,

. Formulation and evaluation of alternative U.s. goals
and strategies for improving the state of the
competition, in an iterative process of winnowing
and refinement that arrives at a single preferred
set of goals and strategies. Analytic support to
this process consists of projecting future states
of the competition likely to result from specific
goals and strategies by considering a range of

plausible U.S., Soviet, and third player moves and
countermoves.

° Support to the projection of future states through
development and analysis of Soviet and third player

goals, strategies, and actions in the military
competition.

® Evaluation of alternative future states of the
competition in terms of combat outcomes in various
war scenarios, using contingency analyses. This
evaluation of alternative future states contributes
to the selection of goalas and strategies.

o Synthesis of a portfolio of strategies and actions
from the above analytic steps.

In chapter 2 we discuss several aspects of this analysis
sequence in detail. Determining U.S. goals is a key part of
competition planning and analysis, but it is not easy to develop
statements of goals that effectively guide planning without
overconstraining the planning process. we suggaest a number of ways
to help determine useful planning goals. Feedback and iteration
are essential elements of competition planning, both the monitoring
of Soviet and third player actions (with provision for correcting




U.S5. goals, strategies, and actions based on the results of this
monitoring) and iteration in the evaluation of alternative U.S.
competition goals and strategies (to arrive at a preferred set).
We discuss spaecific feedback and iteration techniques. Chapter 2
also reviews portfolio management techniques relevant to
competition planning; these techniques can help the Department of
Defense deal with 1risks and take advantage of unforeseen
opportunities that may arise in the highly uncertain environment
in which military competition takes place. (See the appendix at

the end of this volume for definitions of portfoljo management and
other terms).

We then examine in some detail nine classes of analysis
tools, techniques, and data bases in terms of their suitability for
support to cempetition planning:

® Techniques for modeling and analysis of discrete
military systems, military operations, and military
support. While we conclude that such techniques as
operations research and systems analysis and models
of discrete weapons and operations have little
applicability to competition planning, we find that
modeling of combat operations, especially at the
theaterwide campaign level, is quite important.
Therefore, a separate category of combat modeling
is listed below.

. Strategic planning tools for businesses.
] The classical analysis tools of logic and expert
judgment.

° Regional political-military analyses.

e Forecasting techniques.

] Military balance assessments.

) Analysis of Soviet threats and capabilities.
e Gaming techniques.

] Combat modeling.
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Four of these tools can provide major analytic support
to competition planning -- military balance assessments, Soviet-
style planning analyses, competition planning games, and military
contingency analysis.

Military balance assessments should be the primary tool
for carrying out diagnoses of the current state of the competition.
Balance assessments also can contribute to the identification and
evaluation of changes in the competitive environment, to the
determination of Soviet competition goals and strategies, and to
the formulation of U.S. competition goals.

Soviet-style planning analyses should be the primary
analytic tool for determining Soviet competition goals and
strategies, for determining likely impacts of U.S5. competitive
actions on Soviet weapons acquisition and on Soviet doctrine, and
for identifying a plausible range of Soviet moves and countermoves
in the 'military competition. Soviet-atyle analyses alsoc can
contribute to identifying and evaluating changes in the competitive
environment, insofar as these changes arise in the USSR or impact
strongly on Soviet planning. Further, Soviet-style analyses can
help to diagnose the current state of the military cornpatition.

Competition planning games and military contingency
analysis should be the primary tools for setting U.S. goals in the
military competition, for evaluating alternative U.S. strategies
for the competition; and for evaluating portfolio management
alternatives. Competition planning games also can contribute to
a number of other analytic functions, including evaluation of
changes in the competitive environment, diagnosis of the current
state of the compaetition, and determination of Soviet and third
player goals and strategies. Military contingency analysis can
contribute to diagnoses of the state of the competition as well.
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Many of the other types of analytic tools and data bases

we reviewed can support these four major tools for competition
planning:

] Projections and assessments by the intelligence
community can aid in understanding Soviet and third
player goals and strategies, but the limitations of
intelligence projections for long-range planning
must be kept clearly in mind (see chapter 3.8 for
further discussion of this point).

e Regional political-military analyses can contribute
to understanding of the changing competitive
environment, aid in making U,.S. assumptions about
the behavior of other countries explicit, help to
offset the U.S. tendency to attribute U.S.-style
perspectives to other nations, and improve the
understanding of the regional constraints and
opportunities associated with U.S., Soviet, and
third player moves and countermoves. These analyses
also can contribute to the improved U.S. ability to
explain its competitive goals and strategies to
allies and third players and to implement U.S.
competition strategies.

) Forecasting of economic, demographic, technological,
and military trends can contribute to understanding
the competitive environment. Further, forecasting
can aid in understanding the constraints and
opportunities associated with future U.S5., Soviat,
and third player competition goals and strategies,
and therefore can help in projecting
move/countermove sequences. Forecasting of future
military <force posture costs can serve as a
feasibility check on U.S. goals and strategies.

. Logic and expert judgment in the form of analytic
essays can contribute to identifying and evaluating
key trends in the competitive environment, to
characterizing the state of the  military
competition, to formulating and resolving issues
about goals and strategies, and to achieving
consensus on goals and strategies.

® Artificial intelligence and expert system software
has the potantial to support Soviet-style analyses,
competition planning games, and military contingency
analyses.
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® Modeling of military manpower resources may
contribute to feasibility checks on goals and
strategies in light of demographic trends.

. Operations analysis and engineering trade-off
studies are important tools for the PPBS and
operational planning side of the interface between

competition planning and the current DoD planning
processes.

Wa found only limited applicability of business planning
tools and analysis mathod= to military competition planning. Most
helpful were broad analogies for planning approaches to the
military competition; we have drawn on these analogies in
developing the planning concepts and methods described 1in this

volume. The major analogies from business planning that we found
useful are the following:

(] The need to understand the strategic environment in
which competition is taking place.

. The use of models and analysis tools to help
identify the most important variables in the
strategic environment and to help formulate goals
and strategies.

] The use of gaming to help identify a plausible range
of future stratagies and moves by one's competitors.

e The concept of portfolio management.

We also found that the details of these concepts needed
to be reworked extensively for military competition planning.
Consequently, we found no business planning tools or methods that

can be transferred fairly directly to planning for the U.S.-Soviet
long-term military competition.

Chapters 4 through 7 discuss the four major analysis
tools in greatar detail. Military balance assessments can be used
to analyze trends and asymmetrias in opposing force postures in
subareas of the competition, focusing particularly on the
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implications of these trends and asymmetries for war outcomes in
various scenarios. As such, these assessments can play a major
role in diagnosing the current state of the military competition.
More specifically, balance assessments can serve three purposes
that are important for competition planning:

® Balance assessments can translate the current U.S.
and Soviet force postures in a given subarea of the
peacetime competition into war outcomes in various
scenarios.

o Further, they can provide an understanding of what
it is about the current U.S. and Soviet force
postures that is responsible for these war outcomes,
as a diagnostic aid to support decisions about which
aspects of the balance the United States should try
to preserve and which it should try to improve.

® Finally, balance assessments can set these diagnoses
inteo the context of historical and projected trends
and asymmetries, so U.S. planners can understand the
ease or difficulty of preserving or changing aspects
of the current military balance.

While balance assessments are a natural and important
diagnostic tool for competition planning and can provide this
support now, a number of improvements are needed. Chapter 4.3
discusses the following areas for improvement and outlines research
approaches that appear promising:

] Extension of existing balance assessments to more
regions and topics.

[ Methods for applying military balance assessments
to diagnosis of the U.S. and Soviet competitive
positions.

o Summary descriptors of the state of military
balance.

e Technigues for improving military balance
assessmants,

e Ways to determine Soviet and third player views of
military balances.
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Soviet-style planning analysis applies reasoning and
analytic tools in ways that approximate actual Soviet planning
practices as closely as possible, based on an understanding of
Soviet organizations, dacision making, and methods. This type of
analysis can serve a number of key functions in suppert of U.S.
competition planning:

™ Identifying competitive areas accorded high priority
by the USSR. -

® Understanding Soviet perceptions of U.S. actions and
options.

e Anticipating Soviet responses to U.§. actions or
strategies.

- There is only a limited capability for performing Soviet-
style analyses in the United States today, primarily because of the
small number of people with the required backgrounds and skills.
People who can perform Soviet-style analyses fall into five
categories or levels, as follows (Level 1 consists of people from
the Soviet Union; Levels 2 through 5 consist of Westerners with
varying degrees of understanding of Soviet military planning):

Level 1: Born and raised in the Soviet Union.

Ievel 2: Thorough understanding of how Soviet
decision makers think, plan, and decide.

Level 3: Limited understanding of elements of
Soviet cultural influences and organizational
structure.

. Level 4: Some experience in reading Soviet military
writings or observing Soviet behavior.

Level 5: Doing "If I were Soviet" analysis with a
knowledge of the substantive area under
examination, but little specific backqround in
Soviet studies.
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As discussed in chapter 5.4, people at level 2 are best
qualified to support competition planning, but the level-2
population is the smallest of the five (perhaps a few dozen).
Chapter 5.5 describaes approaches to increasing and
institutionalizing a Soviet-style analysis capability in the United
States by creating more level-2 experts, using level-2 people more
efficiently than is now the case, and increasing the skills of
people at level 5,

Competition planning games are path games focused on the
future course of the peacetime military competition ih one or more
subareas. Their basic purpose would be to simulate the decision-
making processes of critical countries and the impact of these
decisions on the state of the military competition over an extended
period of time, in order to help evaluate alternative U.S. goals
and strategies. Chapter &6 describes how competition planning games
should be organized and illustrates this description with an
axample focused on Europe. Chapter 6.3 describes several research
topics that need to be addressed to enhance the ability of path
games to support competition planning:

e Better ways to move players psychologically into the
future conditions associated with games moves.

® Ways to reduce the cost, manpower,and set-up times
for competition planning games while maintaining the
credibility and utility of these games.

° Converting move/countermove games into estimates of
the resulting state of the U.S.-Soviet military
competition.

o Methods for improving the productivity of
competition planning games by increasing the number
of variations on U.S. and Soviet goals and
strategies that can be examined in a fixed number
of games.
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e Practical, efficient ways to capture and archive in

gamas the results of past competition planning
analysaes.

We performed a limited amount of research on the first two topics;
the results are summarized in chapter 6.3.

Military contingency analysis would use combat models for
two-sided campaign analyses in various war scenarios (or
contingencies) in order to help measure U.S. preferences among
alternative future states of the military competition in terms of
these combat outcomes. In our proposed approach to competition
planning, analysis starts with a diagnosis of the current state of
the military competition. Based on this diagnosis, a number of
alternative U.S. goals and strategies to achieve these goals are
developed for evaluation. Each of the candidate goal/strategy sats
is subjected to the moves and countermoves of the USSR and relevant
third players in one or more competition planning games; one
important output from these games is a set of plausible future

states of the military compatition associated with each candidate
goal/strategy sat.

At this point, the key analytic step is to rank the
states of the competition associated with each candidate
goal/strategy set according to U.S. preferences, to provide a basis
for evaluating the candidate goal/strateqgy sats. Howevar, states
of the competition are complex, and a preference ranking merely by
inspection probahly'will not be adequatae in most cases. Given the
prominent role of the U.S,-Soviet military balance in the state of
the competition, U.S. preferences among alternative future military
balances will be a strong indicator of U.S. preferences for states
of the competition. Therefore, combat analysis of these
alternative future military balances will be an important measure
of the states resulting from move/countermove games and thus one
guide to selecting U.S. competition goals and strategies.

xiii
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We suggest that a contingency analysis test bed be
organized in order to test future military balances in combat
analyses to serve the foregoing purpose. This test bed could be
a separate organization supporting competition planning or it could
consist of existing DoD combat analysis capabilities, suitably
coordinated. In either casa, the test bed should consist of the
following components:

® A set of combat models that have the flexibility to
be easily adapted to future military balances and
to a wide variety of war scenarios. These nmodels
also should be credible and acceptable to all major
DoD organizations involved in competition planning.

® Data bases to support these models and the
associated contingency analyses.

e Experienced modelers and analysts to carry out tha
contingency analyses.

] A master set of future contingencies or war
scenarios for use, with suitable modifications, in
specific contingency analyses. Chapter 7.1 contains
a sample set of these contingencies.

e The ability to develop new operational concepts for
the future U.S. and Soviet forces being modeled in
the contingency analyses.

While existing combat models can support competition
planning, improvements in the following areas are needed, as
discussed in chapter 7.2:

e Increasing the adaptivity of combat models to
analyze a wide range of different military force
balances in a variety of dquite different war
scenarios.

] Reducing the time and costs required for contingency
analyses, so they do not become a major bottleneck
to expeditious competition planning.
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[ Improved methods to generalize from the detailed
analysis of a variety of war scenarios to determine
preferences and rankings among alternative future
military balances.

. Exploration of Simnet concepts to make a possibly
major upgrade in the ability to model and analyze
future forces and employment concepts with much more
realism than is possible today.

Chapter 8 outlines specific recommendations for the
Department of Defense to consider with regard to implementing the
foregoing findings of this report.







PREFACE

The term "competition" is commonly used to characterize
the relation betwaen the United States and the Soviet Union.
Despite the recognition that the two superpowers compete in all the
major dimensions of international relations -- political, military,
economic, technological, and ideological -- there has been
relatively little research on the nature of this competition and
on systematic ways for the United States to improve its competitive
position in this complex vying for power and influence.

There are many examples of effactive U.S. competitive
actions, but little attention has been given to explicit planning
Processes and strategies to help the U.S5. Government compete more
effectively with the USSR over a long period. In the late 1940s
and early 1950s there were discussions of broad national strategies
for the competition, especially at the RAND Corporation. But this
line of questioning gradually died out by the mid-19508. In 1969-
1970, Andrew Marshall worked on a framework for analyzing the U.S.-
Soviet long-term competition, concentrating on strategic forces.
Under Marshall's leadership, the Department of Defense began in the
mid-1970s to carry out studies of more general strategies for the
military competition, drawing on business concepts for strategic
planning. In 1986, the Secretary of Defense established the

Competitive Strategies Initiative, which addresses specific
military missions or tasks.

As part of the DoD examination of how to compete more
effectively with the Soviet Union, Science Applications
International Corporation (SAIC) has been under contract since 1985
to carry out research on the natura of the U.S.-Soviet long-term
military competition and on improved means for developing and
implementing strategies for this competition. While the focus of
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our research is on the military dimension of the competition, it
also takes into account the political, economic, technolegical,
and ideological dimensions. Moreover, our effort encompasses broad
national strategy as well as specific military missions or tasks
and is directed at planning concepts and methods, rather than at
devising specific strategies. Thus, the SAIC work has sought to
improve the context and methods for DoD competitive strategies
development, but does not duplicate planning efforts being carried
out by the Department of Defense.

SAIC's research on the U.S.-Soviet long-term military
competition was funded and guided by the Director of Net Assessment
in the 0Office of the Secretary of Defense. The ceontract was
administered by the Defense Nuclear Agency.

The results of SAIC's research are contained in three
volumes:

e Volume I describes the general nature of the U.S.-
Soviet long-term military competition, including
concepts useful for understanding what is important
in this competition and for developing strategies to
conpete effectively.

e Volume II describes a structured process for devising
and implementing strategies for the long-term military
competition, evaluates current analysis tocls in terms
of their adequacy to support competitive strategy
development, and recommends improvements.

e Volume III contains case studies and other background
papers that supplement volumes I and II.

Although these three volumes collectively describe the
SAIC research, each is designed to be read independently of the
others.
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Dr. J. J. Martin was the Principal Investigator for
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1. A LAYERED PLANNING APPROACK
TO THE MILITARY COMPETITION

This veolume describes a four-tiered approach to
development and implementation of U.S. strategies for the
military competition, shows the demands that competitive strateqy
devalcpment makes on analysis tools and data bases, evaluates
current analysis tools and data bases in terms of their adequacy
to meet these demands, and recommends an improvement program.

1.1 INTRODUCTION

The United States is engaged in a long-term competition
with the Soviet Union in which the national security dimension
bulks large, and probably will continue to do so. As discussed
in volume I, the U.S.-Soviet military competition currently is
slowing and increasingly is emphasizing the political and arms
control aspects of security. Moreover, this competition is now
carried out in a multipolar environment in which additional

competitors to each superpower will play more important roles
than in the past.

Nevertheless, the Soviet Union probably will be the
strongest competitor to the United States over the next decade or
two and, even if tensions between the superpowers continue to
abate, U.S5.-Soviet relations are not likely to evolve to the
point of no competition during this period. Thus, the U.S.-
Soviet military competition will continue to be a major planning
focus for the Department of Defense (DoD); given the strong
downward pressures on DoD budgets, strategies for competing
effectively within highly constrained resources are becoming
increasingly important for this planning.

Developing long-term strategies to gquide peacetime
planning and resource allocation is, however, inherently
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difficult. It is made all the harder because of the many
contending factions in the Pentagon, in the executive branch, and
in Congress that potentially are involved in strategy formulation
or implementation. Moreover, concepts and strategies for the
U.S.-Soviet long-term competition seem to be particularly
difficult for DoD planners to grasp. While the goal of building
on U.,S. strengths and Soviet weaknesses is straightforward to the
point of banality, how to develop strategies to accomplish this
goal is intuitively obvious to some, but distinctly
counterintuitive to others.

Some sort of intellectual framework of strategic
concepts and analytic methods is needed to help move development
of strategies for the military competition from the realm of
intuition inteo a structured domain that is more accessible to DoD
staffs. Such a framework should alsc facilitate dialogue and
debate about strategies, in order that all relevant organizations
can be part of the process of strategy development and
implementation. Further, this framework should allow the
analytic resources of the Pentagon, which currently are directed
primarily to supporting the more immediate planning, programming,
and budgeting decisions, also to be used in support of strategy
development and longer-range planning. As discussed in
subsequent chapters, this will require improvements in certain
kinds of analysis tools and data bases.

Building on material developed in volume I, the current
volume describes such a framework of concepts and analysis

methods for devising and implementing strategies to compete more
effectively with the USSR and other adversaries, focusing
primarily on the military dimension of the competition. This
chapter describes a four-layer planning process for the long-term
military competition. Chapter 2 discusses the types of analysis
nseded to support strateqy development and implementatiocn,




whether it be carried out through our four-layered process or by
some other means, and chapter 3 evaluates the ability of current
tools and techniques to meet these analysis needs. Chapters 4,
5, 6, and 7 address in more detail analytic methods that appear
particularly promising for competition planning: military balance
assessments, Soviet-style planning analyses, competition planning
games, and military contingency analyses. Chapter 8 summarizes
the conclusions and recommendations of volume II.

1.2 OVERVIEW OF LAYERED PLANNING APPROACH

The discussion of the peacetime military competition in
volume I and, more generally, the complex nature of this
competition indicate that planning should be a layexed process.
This is to say, competitive actions in particular subareas should
be subordinated to higher-level goals and integrated strategies
for the competition as a whole. It also follows that a
satisfactory planning process must include feedback and
substantiation procedures to ensure that the goals, assessments,
and actions determined at one level are compatible with those at
other levels. This feedback process is an important element of
the planning approach and analysis techniques described in this
volume,

We propose an approach to planning for the long-term
military competition'that is constructed around these
characteristics. It consists of a hierarchy of four layers: a
survey of the competitive environment, a high-level strategic
Plan, more detailed strategies for subareas of the competition,
and actions to implement these strategies.

We have two purposes in describing this planning
approach. The most immediate one in terms of our research is to
provide a basis for addressing the ability of current analysis




tools to support competition planning. The other -- more
important -- purpose, which is separable from the first, is to
recommend a structured process for DoD use in planning for the
long-term military competition.

This layered planning approach is described as a free-
standing process, without reference to existing DoD or
interagency planning mechanisms. This provides full visibility
to the four layers as generic functions that our research
indicates should be carried out for effective competition
planning, providing the basis for determining in chapter 2 what
kinds of analysis and data bases are needed to support
competition planning.

We also, however, argue that, if the U.S. government is
to plan seriously and on a sustained basis for the military
competition, the functions described here should be carried out
explicitly in the DoD and interagency planning process. One way
of accomplishing this is to ensure that these functions are given
adequate attention in existing planning mechanisms. Another way
is to change existing mechanisms to more thoroughly provide the
functions discussed below, particularly the periodic survey of
the competitive environment and the high-level strategic plan.
Both ways have advantages and disadvantages that are not
addressed further in this report.

Figure 1 is a graphic overview of the four-layer
planning approach. The first layer is a survey of the
competitive environment, probably carried out once during the
term of office of an administration. This survay essentially is

a review of the international political, economic, taeachnological,
and military context within which the competition with the Soviet
Union and other .adversaries is carried out. Such a survey is
needed periodically to validate or revise the assunptions
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underlying the current U.S. approach to the competition and to
update U.S. understanding of risks and opportunities in the
competition.

The second layer is a high-level strategic plan that
establishes U.S. goals in the competition and sets forth the
essentials of U.S. strategy to achieve these goals. This
guidance about goals and strategies should be reviewed and if
necessary updated more frequently than a survey of the
competitive environment, perhaps every four years. The secretary
of defense, or perhaps the Naticonal Security Council, needs to
articulate strategic guidance or a strategic plan to ensure that
competition planning supports broad national objectives, to
ensure that U.S. commitments in the competition are consistent
with U.S. capabilities and resocurces, and to provide for
portfolic management across subareas of the competition.

The third layer elaborates on the high-level plan by
formulating more detailed goals and strategies for each subarea
in which the United States is competing. As discussed in velume
I, it is necessary to decompese the military competition as a
whole into subareas like Europe and East Asia to make planning
and implementation of competition strategies more tractable. The
third layer of planning sets forth detailed competitive goals and
strategies for each subarea, with reviews and updates perhaps as
frequently as annually. Technology base goals and strategy are
also developed in this planning layer. Not only does this third
layer facilitate detailed competition planning and monitoring of
the state of the competition by subarea, it alsc provides for
portfolio management within each subarea.

The fourth layer translates the subarea strategies into
implementing programs, force deployments, employment concepts,

exercises, arms control positions, and other implementing




actions, integrating as appropriate across the subarea
strategies. Selection and execution of these implementing
actions are based upon the goals and strategies of higher layers
of planning and upon monitoring of the actions of U.S.
adversaries and the consequences of prior U.S. actions. This is
a more or less continucus process.

Depiction of this planning process as a hierarchy is
not meant to exclude the emergence of new ideas or technological
opportunities in any layer, with subsequent impacts in all
layers. Implicit in the entire process is feedback and iteration
between layers.

This four-layer approach provides for the essential
functions of competition planning in an architectural framework
that relates detailed military programs, operational concepts,
force deployments, arms control, and other political-military
actions both' to one another and to broader U.S. competition goals
and strategies, with feedback to the strategy process based on
the moves of the Soviets and other actors and on other trends in
the competitive environment. This is in contrast to the more
traditional military planning approach that proceeds linearly
from policy objectives through missions and threats to
requirements and system specifications, with little feedback or
consideration of the competitive environment (see Figures 2 and
3).

Viewed from another perspective, this four-layer
approach provides for the essential steps in any long-range
planning system for U.S. national security, aa follows:

® Understanding the planning context in sufficient
detajil to test current assumptions about the
competitive environment, key actors, and the
strategiles of U.S. adversaries (layer 1).
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® Balancing U.S. commitments with U.S. capabilities
and resources by selecting subareas to which most
of the U.S. competitive effort is to be devoted
and setting competitive goals that are consistent
with U.S. capabilities and resources (layer 2).

e Setting broad and specific goals in the military
competition (layers 2 and 3).

® Formulating alternative strategies and
implementing actions for consideration by U.S.
authorities (layers 2, 3, 4).

® Supporting these authorities in their selection
from among the candidate strategies and actions
(layers 2, 3, 4).

. Implementing these decisions by executing the
selected strategies and actiona, monitoring the
state of the competition over time, and adapting
these strategies and implementing actions as
necessary (layers 2, 3, 4, espscially layers 3 and
a).

® Ensuring consistency among U.S. competitive goals
and actions, and between broader U.S. national
objectives and U.S. strategies and actions in the
military competition (layers 2, 3, 4).

® Focusing planners on long-term (as well as short-
term) consequences of U.S. strategies and actions
(layers 1, 2, 3, 4, especially layers 1 and 2).

. Building consensus within the Department of
Defense, within the executive branch, and with
Congress on U.S. goals, strategiaes, and actions in
the military competition through participation of

key parties in the planning process (layers 1, 2,
3' 4]'

While the focus of the discussion of approaches to
competition planning is on the U.S.-Soviet competition, these
approaches are structured to ensure that full and proper account
is taken of the diverse and fluid international environment in
which the U.S.-Soviet competition is carried out and are

applicable to planning for military competition with other
adversaries as well.




Military planning currently takes place through a
number of aestablished means, notably the Programming, Planning,
and Budgeting System (PPBS) in the Department of Defense. The
purpese of the processes for taking more explicit account of the
U.S.-Soviet long-term military competition that we propose in
this volume is certainly not to supplant the existing PPBS system
or to alter the U.S. national goals to which that process is
directed (e.g., deterrence of attack, reassurance of allies, the
ability to resolve crises peacefully, and the ability to fight
effectively in the event of war). Rather it is to recommend ways
in which the process can be modified to enable those goals to be
more efficiently attained by exploiting U.S. strengths and Soviet
weaknesses more systematically.

Underlying these recommendations is the conviction that
actions designed to enable the United States to compete more
effectively in the military arena can, at any given level of
resources, make the attainment of broader national objectives
easier, in part by providing more precise guidance for military
investment decision=. It follows that more explicit and thorough
incorporation of considerations related to the long-term military
competition might result in a changed pattern of investment
within the defense budget or in changed operational concepts to
maximize the return on investments.' But, properly carried out,
planning for the peacetime military competition should not rasult
in actions that are incompatible with broader U.S. objectives.

1.3 LAYER 1: SURVEY OF THE COMPETITIVE ENVIRONMENT

The prospective evolution of the competitive
environment is central to U.S. decisions about goals and
strategies for the competition. Consequently, as the foundation
for the entire U.S. planning process, it is essential to
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undertake a periodic effort to ensure that the environment is
understood and analyzed as well as possible. Since major changes
in the environment are not to be expected over a short period of
time, this survey does not have to be made often —- once during
each U.S. administration would probably suffice, with some
provision for updating it in the interim if circumstances
warrant. For example, a new survey of the competitive
environment would have been appropriate late in the Reagan
administration, after the serious, systemic economic problems of
the USSR became apparent.

The major purpose of the survay is to validate or
revise the assumptions underlying U.s. pelicy and to help
identify risks and opportunities that may present themselves for
realizing competitive advantages -- in effact, to make a net
assessment of the future U.S. ability to compete effectively.

The time horizon for this survey should not be less
than twenty years, since that is the minimum period over which
many strategies and actions would make their full strategic
impact felt. The ocutput of the survey should be an analysis of
the critical trends and asymmetries in the international system
affecting the U.S. or Soviet ability to compete and the way in
which the competitive environment is likely to change as a result
of these trends and asynmetries. Areas surveyed should include,
at the minimum, economics, demography, technology, military
forces, domestic politics, and international alignments. The
survey should focus particularly on Soviet strengths, weaknesses,
and strategies, and on the factors that may change the lavel of
the suparpowers' dependence on and the scope for their
cooperation with other nations. The survey would then provide an
assessment of the adequacy of current U.S. competition planning
aggsumptions in light of the analysis, recommend appropriate
changes in assumptions, and derive conclusions about future risks
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and opportunities for the United States in the prosecution of the
peacetime military competition.

A critical element of this analysis would be the
incorporation of the perspectives of key actors on the
international scene, notably, but not only, those of the Soviet
Union, and an assessment of how their goals and strategies might
evolve in the future and how this evolution might influence the
competition. The primary tocls for this analysis would be
economic, military, technological, and political forecasting
techniques such as those used in the report on the future
security environment prepared for the Commission on Integrated
Long-Term St‘.ri’.n:(-zc:)‘:lr'2

There are, obviously enough, serious process risks to
be avoided in any exercise of this kind. These include a
misgquided focus on irrelevant or misleading trends, a failure to
uncover important areas of inherent risk or potential opportunity
for the United States, and a failure to make critical assumptions
in current planning explicit. The principal means of avoiding
these risks is to subject the results of the layer 1 analytical
process to a broad, critical review by pecple inside and outside
the government so as to minimize bias and error.

In addition, there are major inherent or unaveoidable
uncertainties associated with a survey of the competitive
environment. These uncertainties would manifest themselves, for
example, in projections of U.S., Soviet, and third party
technelogical and economic developments, of political
discontinuities in key countries (e.g., those affecting U.S.
military access), and of unexpected competitive strategies and
actions on the part of the Soviets or other adversaries. The
primary goal in the layer 1 survey should be to identify and
where possible bound these uncertainties so that portfolio
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managemaent techniques can be applied to them at the lower layers
of the planning process.

1.4 LAYER 2! EIGH-LEVEL STRATEGIC PLAN

In layer 2 of the planning Process the layer 1 survay
of the competitive environment would be used as the basis for
developing a high-level U.S. strategic plan for the conduct of
the peacetime military competition. The purposes of this plan
would be to set goals for U.S. strategy in the competition, to
identify areas of high and low priority for U.s. competitive
actions and strategies (including areas in which the United
States may decide not to compete), and to enunciate a high-level
strategy designed to achieve the goals.’ This strateqy would, in
particular, indicate which specific U.s. strengths and Soviet
weaknesses should be exploited in the attempt to realize
competitive advantages and would make explicit which of the risks
in the competitive environment should be addressed through
portfolio management techniques, particularly those techniques
that work across two or more subareas of the competition. The
high-level strategic plan would identify improvements that should
be made in the U.S. competitive position and might also include
efforts to change selected U.S. weaknesses into strengths over
time.

The time horizon of this plan should, like the survey
of the competitive environment, be twenty years or more. Since
U.S. and Soviet moves and countermoves can affect the viability
of U.5. goals and strategies, the Plan itself should be reviewed
and updated periodically, perhaps when a new secretary of defense
takes officea or every four years for secretaries whose tenures
aexceed that period.

13




Three objections might be raised to calling for a high-
level strategic plan. ©One is that such a plan is not needed,
that detailed goals and strategies in specific subareas of the
competition are adequate or perhaps even more appropriate than
centralized direction. This objection is wrong. One of the few
valuable lessons for the Department of Defense we found in the
corporate strategic planning literature is the importance of
clear guidance from corporate management about planning goals and
resource priorities for specific business areas. Given, the long-
term nature of the U.S.-Soviet military competition, the complex
nature of the competitive envircnment, the many alternative moves
possible for the Soviets, the interactions among subareas of the
competition, and the many demands on scarce DoD resources, it is
essential that there be some high-level formulation of U.S.
goals, strategy gquidelines, and principles for portfolio
management across subareas in order to bring coherence to U.S.
strategies and actions in the competition.

This is not highly centralized direction of all facets
of the competition, which for most competitive actions probably
would be ill-advised. But some form of high-level guidance is
necessary to ensure consistency among subarea strategies and
between these strategies and broad national cbjectives, and to
ensure that resources expended in the competition accord with
national priorities.

A second objection is that the development of a high-
level strategic plan for the military competition implies an
integrated national planning mechanism that does not exist below
the level of the president. It is true that such a formal
mechanism does not exist, but it is not necessary in order for
U.S. leaders to set broad goals and strategies, as has been
demonstrated by the success of past U.S. strataegies, including
containment, flexible response with an emphasis on conventional
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forces to deter Warsaw Pact attacks in Europe, and U.S.
rapprochement with China. At the minimum, the secratary of
defense should havea a set of strategic goals and a broad strategy
in mind, as has indeed been the case with the most successful
secretaries since World War II. The specific means by which a
secretary of defense gains consensus for his high-level strategic
plan within the administration will vary, but several means are
available, including continuing consultation with the president
and key administration and congressional leaders, as well as more
formal National Security Council processes. Development and
implementation of a high-lavel strategic plan for the military
competition cannot and should not be done by the Department of
Defense alone, but the Defense Department clearly can take the
lead in this effort.

A varjant of this objection is that the U.S. government
is not a unitary actor. Faw governmants are, and this is a
fatuous complaint. Clearly any effective competition strategy
must be consistent with the main stream of American public
opinion, must have a minimal degree of consensus within the
executive branch and Congress, and must take into account the
bureaucratic interests and inertia it may have to overcome. Such
problems require leadership and statesmanship, but they are not a
reason to forego competition planning.

A third, perhaps more serious, objection is that a
high-level strategic plan inevitably will be too general to be
useful. It is argued that bureaucratic politics and the risk of
leaks to the media force senior members of the national security
establishment to keep their specific goals and strategies
private. The plan of Richard Nixon and Henry Kissinger to
restore relationa with the People's Republic of China is an
example of a high~level strategic plan for the U.S.~=Soviet
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competition that could not have been published in a guidance
document.

This is a valid issue, but it does not imply there
should be no high-level strategic plan, only that parts of the
plan should be limited to a small number of advisors of the _
members of the National Security Council or to a select number of
leaders in the U.S. national security establishment. These parts
may not even be written in a document. But thinking, debate, and
analysis about very private high-level goals and strategy
elements are even more important than for more widely-distributed
plans, because many of the checks and balances in normal national
security planning would be bypassed. Thus, a high-level
strategic plan need not be published and widely distributed to be
effective, but it should be subjected to the kind of analysis
described in subsequent chapters. Further, some parts of a high-
level strateqgic plan probably can be widely distributed without
compromising the U.S. ability to execute the plan. Ronald
Reagan's decision to make an effective strategic defense a long-
term U.S. competitive goal is such an example.

The layer 2 high-level strategic plan should take into
account the implications for U.S. goals and strategies of the
layer 1 survey of the competitive environment and the U.S.
ability to compete in this environment. More specifically, this
plan should include at least the following elements:

® Assumptions for planning, based on the layer 1
survey of the competitive environment and
asgsessnents of the likely strategies and behavior
of the Soviet Union and other key countriaes.

e A statement of goals in the competition, with
gpecific time frames (and where relevant,
intermediate milestones), in a form that can be
used to measure progress realized by implementing
actions initiated in accordance with the plan.
This statement of goals should, for example,
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identify desired characteristics of the future
military balance at different times in the future
and, as appropriate, take account of the roles of
U.S. allies and friends in contributing to the
achievement of U.S. goals. It should also
identify improvements in the U.s. ability to
compete with the USSR (the competitive position of
the United States) that should be pursued.

A statement of the military contingencies of
importance to U.S. national planning, as a step in
translating goals into strategy.

A statement of broad U.S. strategy for the
competition, including notably the identification
of subareas on which resources should be
concentrated or criteria for the allocation of
resources among different subareas of the
competition (including criteria for deciding not
to compete in particular areas). This statement
should, in particular, make plain how the United
States intends to try to shape the future of the
competition (e.g., by influencing the direction of
Soviet military investment, making obsolete their
earlier investments, and protecting the advantages
expected from U.S. investments).

Preferred means of portfolio management for
implementing this strategy, particularly for
controlling risks and taking advantage of

opportunities that cut across two or more subareas
of the compeatition.

A first-order economic projection designed to
establish a rough balance between U.S. commitments
and U.S. capabjlities and resources.

Among the more important inputs to the development of
this plan would be the following:

An assessment of the current state of the
competition, including an analysis of the current
military balance and the current competitive
positions of the United States and the Soviet
Union. The assessment should draw upon the
Planning concepts discussed in volume I {e.g.,
competitive advantage, competitive initiative).
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An assessment of U.S. and allied strengths and
Soviet weaknesses that could be exploited to
enable the United States to achieve its goals.
This assessment should be broadly based, covering
strengths and weaknesses derived from geography,
economic conditions, national style and
objectives, and dependence on allies or other
third parties, as well as the more familiar realm
of technology. It should also include an
assessment of the ability of the U.S. and allied
defense and industrial establishments to exploit
the identified U.S. strengths successfully and of
their Soviet counterparts to forestall the U.S.
exploitation of their weaknesses. '

Evaluation of the multipolar aspects of U.S.
strategy, including possible division of efforts
among the United States and its allies,
possibilities for diverting more Soviet resources
into competing with other countries such as China,
and ways to help other nations compete more
directly and effectively against the Soviet Union.

Formulation and evaluation of alternative U.S.
goals and strategies for a more multipolar
competition if the Soviet Union declines as the
dominant competitor with the West.

An identification of likely Soviet competitive
goals and strategies, and analysis of their
feasibjility under plausible Soviet economic
conditions.

An evaluation of alternative U.S. goals, to select
those that most effectively serve national policy
and offer the most effective use of available
resources,

The results of analyses and games dasigned to test
in an interactive manner proposed U.S. competitive
goals and strategies and the adequacy of U.S.
portfolioco management strategies in light of
plausible adversary goals and strategies.

Analysis of the proposed high-leval strategy and
possible variants to establish their adequacy for
achieving U.S. competitive goals and their
consistency with broader national economic,
political, and diplomatic objectives (including
objectives for closer cooperation with the Soviet
Union or other key actors). This analysis should
include an assessment of likely support for the
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proposed strategy, both domestically and among key
U.S5. allies and friends.

There are a number of process-type risks to be managed
in this layer. They are essentially similar to those discussed
in connection with layer 1 and should be managed by similar
techniquas.

More difficult are the inherent uncertainties with
which the U.S. high-level strateqic plan would have to contend.
These include technological surprise, uncertainties concerning
the competitive environment (e.g., the unexpected emergence of
new adversaries or problems), unexpected Soviet choices of goals
and resource allocations across the areas of the competition, and
unexpectad changes in third party behavior that would affect the
leverage of other countries over the United States or the Soviet
Union.

Given the seriousness of these uncertainties, the high-
level plan should include a portfolio management analysis that
provides ways to hedge againat the principal risks and to be able
to take advantage of new opportunities quickly, especially risks
and opportunities that relate to more than one subarea of the
competition. The term portfolio management refers to a set of
planning techniques that is designed to limit or control the
risks inherent in any one or more of the actions or strategiles
within a subarea of the competition or across several subareas,
Portfolio management techniques should also make it easier to
exploit unexpected opportunities for realizing compatitive
advantages should they occur. The concept implies the active
search, as part of the planning process, for more advantageous
portfolios of competitive actions and strategies.
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There are two types of risk to be considered in
competition planning. The first is risk arising from avoidable
weaknesses in the planning process itself. The second is risk
arising from inherent and unavoidable uncertainties in the
information base about the present and future on which decisions
must be made. Portfolioc management is primarily concerned with
the second type of risk, unavoidable or inherent uncertainties,

Specific portfolio management techniques for use in
layer 2 include attempting to find robust strategies that could
cope with a range of possible future developments (even at some
loss in overall competitive effectiveness); prescribing the
selection of multiple means for achieving the most important
goals, to hedge against surprise failures; selecting higher
confidence, but lower paycff, solutions to key problems in order
to minimize the risk of dead-end approaches; building in
adaptability and intermediate milestones for measuring progress
in key areas; and avoiding critical dependence on realizing a
spacific competitive advantage in any one subarea of the
competition.

The image of an investment portfolio is deliberately
evoked by the use of the term portfolio management. This analogy
admittedly is a loose one, not least because investment
portfolios typically consist of a set of more or less readily
tradable securities that can be acquired or liquidated at low
cost. Such is unlikely to be the normal situation with
competitive actions, especially those that require years to conme
to fruition and offer no prospect of recovering sunk costs if
they are terminated baefore they do so. Nevertheless, the idea
that a competition strategy involves an active process of
attenmpting to manage risk through diversification and other
deliberate measures is an important one, and justifies using the
portfolio terminology.*
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1.5 [LAYER 3: BSUBAREA GOALS AND STRATEGIES

The analysis and output of layer 2 of the competition
planning process should provide guidance suitable for lower-level
pPlanning, monitoring of progress toward tha goals of the higher
level plan, and revising lower-level plans in light of the
results of this wmonitoring. The purpose of the layer 3 analysis
is to develop detailed, time-phased goals to be achieved in each
subarea to which the United States is committing substantial
resources, strategies to achieve these goals, and portfolio
management techniques to be applied within each subarea.

Subarea goals should be designed to provide quidance
for operational planning, force deployments, security aasistance,
and other relevant policy instruments, as well as for acquisition
planning. A refined assessment should be made of the
technological, operational, and political feasibility of the
chosen strategies, in the United States and abroad. These tasks
covar some of the area of responsibility of the existing DoD
Competitive Strategies Task Forces {although the latter also work
in layer 4 of the approach described here).

The planning horizon for these subarea goals and
strategies should generally be shorter than that of layar 2,
perhaps on the order of a decade. This is because the focus of
layer 3 planning is on detailed implementation of the long-term
goals and strateqy of layer 2, and layer 3 planning would
therefore tend to emphasize the nearer-term. In some subareas,
however, a longer planning horizon would be appropriate; the
technology subarea is a notable example. The whole set of
subarea goals should be reviewed at least as often as the defanse
program itself, that is to say every'two Years. In each region,
account ghould explicitly be taken of likely actions by U.S.
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allies that could affect attainment of the goals identifled as of
high priority. In relation to the European subarea, the layer 3
goals and strategy should be dovetailed with the on-going process
of force planning in NaTO.

The principal tools of analysis for this task would be
military balance assessments and contingency analyses, both
informed by an understanding of how the Soviets and key third
countries are likely to behave. Planning games would be another
major planning tool. These should be designed to stimulate
better insights into the process of moves and countermoves that
could be expected to affect the balance of military forces,
strategles, tactics, and training in each region in the future.

The profile of both process-type and inherent risks
would be similar to that identified in layer 2. The principal
difference would be the level of specificity with which these
risks would need to be analyzed and managed.

The primary techniques available for managing the
process-type risks would be interactive gaming and other analyses
designed to improve understanding of the range and significance
of likely adversary strategies and actions. Monitoring adversary
actions over time would be equally important, with a view to
providing feedback on the socundness of the initial assessment.

The management of the inherant risks or
uncertainties -- which would include unexpected political
developments in key regions, technological surprises, and
"improbable" military-operational initiatives by the Soviets or
others -- could be addressed by many of the same portfolio
management techniques discussed in connection with layer 2.
Adaptive planning, with modification of subarea strategies in
light of adversary actions and other changing conditions, would
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be a particularly important portfolio management technique in
layer 3.

The approach to dealing with the technology subarea
would be similar tc that for any other subarea of the
competition. The planning horizon for this analysis should,
however, be rather longer -~ fifteen to twenty years —-- because
of the longer time needed to achieve technology goals as compared
with the timelines of regional strategies., The purpose of the
analysis would be to set goals for DoD R&D programs (6.1, 6.2,
6.34) and a strategy for attaining these goals that would enable
the United States to compete effactively in new areas and to
convert some current U.S. weaknesses to strengths, Additionally,
some goals in the technology subarea would derive from goals and
strategies in the regional subareas (e.g., improve U.S. armor and
anti-armor technologies). For these purposes, the analysis would
require a sophisticatad understanding both of the ways in which
U.S. research and development, even if it does not result in
specific system acquisitions, casts a long shadow ©of influence on
Soviet planning and of how the Soviet industrial system operates.

On the first point, U.S. R&D programs that were
designed solely for the length of their shadow and had no serious
expectation of leading to deployments would be unlikely to
receive sustained political support. But there may nevertheless
be ways of exploiting the long-shadow effact to U.S. advantage in
the competition, and to shape the pattern of Soviet investment in
ways that are relatively benign from the U.S. point of view.

On the second point, the Soviet induatrial system,
issues to be considered include the ways in which the Soviets may
be able to respond effactively to specific U.S. actions by high-
level political "spotlighting® of a number of R&D areas, thus
obviating the expected obstacles to such responses, and the ways
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in which they may be inhibited from effective responses by
particular areas of high "impedance" in their industrial system.
Another key issue is the potential Soviet exploitation of foreign
technology, whether imported legally or illeqgally, that needs to
be analyzed as a basis for consideration of technology transfer

issues in layer 4.

Among the special analytic tools required for the
technology subarea would be: net technical assessments of both
current and future U.S. and Soviet capabilities; and competition
planning games that could foreshadow likely Soviet initiatives or
responses to U.S. R&D programs and the time frame within which
they could be carried out.

1.6 LAYER 4: IMPLEMENTING ACTIONS

The challenge to be met in layer 4 is to determine
specific actions, in terms of procurements, force deploynents,
operational concepts, training, and diplomatic moves (including
security assistance and arms negotiations} that can best serve
U.S. goals and strategies for pursuing the peacetime military
competition. Beyond that, it is the province of layer 4 to
select actions that can be implemented efficiently in terms of
both time and resources.

The results of the three top layers of planning should
all be focused on the choices to be made on layer 4. In
particular, the goals and strateqgies defined in layer 3 should be
designed to provide clear guidance for the work to be done in
layer 4, which would integrate actions across subareas and
translate these actions into PPBS and other appropriate
categories within the existing executive branch and congressional
structures. In effect, layer 4 is the interface between
competition planning and existing systems for planning and
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executing force acquisition, operational planning, and foreign
policy.

The planning horizon for layer 4 work should be five to
ten years into the future, with the selected actions being
structured so that progress toward specific goals can be
measured. The whole set of actions should be reviewed at least
once in each defense programming cycle, and some individual
actions should ke reviewed more frequantly as appropriate.

The output from this layer should be plans of action
for each of the subareas of the competition in forms that will
lend themselves to being aggregated and integrated into the
defense program, Joint Chiefs of Staff (JCS) operational
planning, and ongoing foreign policy processes. They should thus
include proposed weapon system acquisitions, R&D plans and
reguirements, force deployment plans, operational concept
development plans, security assistance programs, arms control
actions, and consultations with allies.

The analytic tools required for the development of
these actions would be simulations and free-form games; cost-
effectiveness analyses that would measure not only costs versus
benefits for the United States, but also the degree of cost
impogition on the Soviets; and the contingency analysis and net
technical assessment tools already identified for use in layer 3.
In all of these analyses, representation of likely Soviet
initiatives and responses in terms of procurement, operaticnal
concepts, and diplomatic actions will be critical.

There are a number of process-type risks to be handled
in this layer. These include the failure to achieve the expacted
raeturns on investments, whether because of cost overruns,
inefficiencies or delays in the pProcurement process, or the
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failure to ensure adequate domestic eor allied support for

particular actions, Although some might argue that these risks

are not really process-related, but are inherent, there is little

doubt that they could be substantially mitigated by process

improvements, including more systematic assessment of the

political viability of possible actions; by analysis; and by |
consultation within the U.S. system and with allies. |

In addition, there are some inherent uncertainties in
; layer 4, notably those associated with the actions of the Soviet
Union and key third parties. These can be mitigated by building
adaptability into the plans and by improved move-countermove
analyses (including the use of interactive gaming techniques).
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ENDNOTES TO CHAPTER 1

There is a difference between military contingency planning
and planning for the peacetime military competition. The
former involves decisions about how to fight best with
existing forces and analysis of how the Soviets or other
adversaries would fight with their existing forces, in order
to ensure the most favorable political and military outcome
from a conflict today. Planning for the long-term military
competition concerns decisions about U.S. military
investments and future operational concepts, and analysis of
likely adversary investments and future operational
concepts, with a view to arriving at a more desireable
future state of the military competition.

Andrew W, Marshall and Charles Wolf, Jr.,

+ Report of the Future Sacurity
Environment Working Group, submitted to the Commission on
Integrated Long-Term Strategy (Washingten: U.S. Departmant
of Defense, Octcber 1988),

An example of an area in which the United States decided in
the 1970s not to compete is biological weapons. Mora
recently, the United States and the Soviet Union agreed not
to compete in the area of intermediate~-range nuclear
missiles,.

Seea chapter 2 for further discussion of portfolio management
techniques.
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2. ANALYBIS TO BUPPORT COMPETITION PLANNING

The purpose of analysis in competition planning is to
support U.S. selection of goals, strategies, and implementing
actions for the peacetime military compatition. This chapter
describes a generic seguence of analyses to support competition
planning within the four-layer framework that is described in
chapter 1. We then discuss in more detall analysis approaches
associated with several key aspects of competition planning:
setting competitive goals, feedback and iteration in competition
planning, and portfclio management. We conclude chapter 2 with a
summary of the requirements or demands that competition planning
levies on analysis, to provide a basis for the evaluation of
analytic tools and recommendations for improvements in tocols,
techniques, and data bases to support competition planning that
appear in subsequent chapters.

The framework for competition planning is depicted in
Figure 1 of chapter 1. Our research indicates that competition
planning would be improved if each of the four layers in this
framework had a significant role in the process. While each of
these layers need not be institutionalized in a formal sanse,
proper development of strategies for the military competition
demands that each be carried out somewhere, scomehow. Moreover,
analytic support should be rendered in each layer if competition
planning is to move from the realm of intuition to become a

structured process in which key bureaucratic parties can play a
systematic role.

To recap, the competition planning framework described
in chapter 1 consists of four layers, as follows:

® A periodic survey of the competitive environment to
validate or revise the assumptions underlying current
planning for the competition.
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® Development of a high-level strategic plan that would
provide guidance to competition planners and align
U.S. commitments in the competition with available
resources. This would be done by spaecifying subareas
of the competition to which significant resources
should be devoted, by setting competition goals, and
by stating a broad strategy for achieving these goals
within available resources.

® Statements of more detailed goals and strategies in
each subarea of the competition to which significant
resources are to be committed.

® Formulation of detailed actions to implement the
strategies developed in higher layers. By and large,
these actions would be selected and implemented
through the established weapon system acguisition,
operational planning, and foreign policy processes,
which are not addressed in detail in this report.

The sequence of analyses described below focuses
primarily on the top three layers of this hierarchical planning
process, since current analysis tcools are designed primarily to
support the layer 4 process and the new demands of competition
planning on analysis occur primarily in layers 1-3.

2.1 SEQUENCE OQOF ANALYSES TO SUPPORT COMPETITION PLANNING

By combining the hierarchical planning approach of Figure
1 with the concept of the state of the competition and adding cost
considerations (which are implicit in the approach of Figqure 1),
we can outline a generic saeaquence of analyses to support planning
for the peacetime military competition.

This sequence of analyses is shown in Figure 4. It is
an iterative process in several respects. First, the analysis
sequence should be applied iteratively or rapeatadly throughout a
multiyear planning period. Not only is this analysis sequence

30




-Guiuueid uonnadwod 1oy aduanbas sish|euy

lllllllllllll

't 94nb14

SHOAWVULS VIIVENS LOINIS |

AS3IVYLS TATHHOIH LOF3S

s

STVOD IAIHOV

O1L AVM 150D ISIMOT =
SYRV
-4NS NHLM B SSOHOV

INFNIDYNYIN ONOHIHCd *
SNOUDV Y3AVId (RitHL @
SHAINNOD 1AAOS 30 3OV
N SIWOD SNIAFHOY

Y04 SSINIAILDZHT »

40 SRIIL NI SSAILYNUALTY
ADIIVHLS INII/AUVNIVAI

STVOO ATHOY
OL AVM 1SOD 1SIMOT »

INBNIDVNY ONCARIO] ¢

SNOILDY YAV (RiHL 8
SHAINNOD LIAOS 40 30V
NI STYO2 ONWIHOY

HOH SSININILDOHAT

30O SWRIAL NI SIALVYNYILTY
ASDAVYIS INIHRI/ALVNTVAT

?

STVOO THATTHHOH

SADAUvALS INIWIINI
O1 SNOILDY
INO NRIVD % 1DT13S

1l

12\

+ JAIHOV OL STALYNYIALTY
ADILVUIS dOTIAIQ
VRIVENS HOVINISWOS |
IATHOV OL SINILYNIILY +
ASAVAUIS dOTIAX]
_ * AUMSYY *
NOWILINOD 4O ALVIS o
AUTESY » yivrin
NI STYOD INH3Y/I53L
NOULU3JNOD 50 ALVIS »
A931WRIIS ¥ STVOS TIAT *
HOH HUM ADNIISISNOD * _
40 sl SVOO TIATHHOM 138
NE STYOD INHRI/ISIL a
+ NOUAIINOD INWNOUIANI
NOWIdNOD 3HL 40 ' AUVITAN L13IACS-'S'N JAUUIINQOD tnOaY
VRIVENS HOVANISTYOS 135 |- -4 [40 3LVIS INRRIND ISONOVIA SNOUdINNSSY 3LVAdN
T8V 4 I\ THIAV




applicable to the initial formulation of goals and strategies, it
should also be applied iteratively in periodic reviews and updates
of existing competition goals and strategies. Feedback and
iteration are also key parts of an application of the analysis
sequence at a single point in time in the planning process. Such
an application would formulate initial versions of goals and
strategies; test, evaluate, and refine these initial versions; and
iterate the analysis process until satisfactory goals and
strategies are obtained. Thus, an iterative approach to the
analysis of alternative goals and strategies is at the heart of the
sequence depicted in Figure 4. Not only does this technique best
suit the intellectual challenges of strateqy development, 1t also
suits the organizational challenges by providing opportunities for
the preferred goals and strategies of each important bureaucratic
party to be considered as alternatives in the analysis process.
Feedback and iteration are discussed further in chapter 2.3.

The sequence of analyses shown in Figure 4 starts with
the first layer of the hierarchical planning process: the updating
of planning assumptions based on a survey of the competitive
environment. It then proceeds to the second layer, carrying out
three major analytic steps:

e Diagnosis of the current state of the U.S.-Soviet
military competition, to provide a basis for setting
goals.

e An iterative process to set top-level competitive
goals in the second layer, considering the current
state of the competition and first-order checks on the
economic, political, and technological feasibility of
the goals.

e Development and refinement of top-level strategy
alternatives and selection of a top-level strategy,
based on considerations of how well the strategy
alternatives are likely to achieve U.S. goals, on
Soviet and third party actions, on top-level portfolio
management across subareas of the competition, and on
costs.
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The sequence of analyses then proceeds to the third
pPlanning layer, goals and strategies for each subarea of the
competition to which significant resources are to be committed.
Three major steps are carried ocut to set detailed goals and
strategies for each of these subareas in a manner similar to the
analysis in the second layer, except that in the third layar
portfolio management is applied within each subarea, as well as
across subareas.

Finally, actions to implement the strategles are selected
and carried out in the fourth planning layer. As indicated abova,
current analysis capabilities for the fourth layer are relatively
more advanced than those for the first three layers and
improvements in layer 4 capabilities would not be driven strongly
by the needs of competition planning. Accordingly layer 4
analyses are not examined in detail in this report.

Before considering the demands imposed on analysis tools,
techniques, and data bases by competition planning, we discuss in
greater detail three parts of this analysis sequence: the way goals
can be more effectively used as drivers and monitors of competition
planning; the role of feedback and iteration of the competition
planning process; and the techniques of portfolio management.

2.2 GOALS AB TOOLS OF PLANNING

The foregoing description of the competition planning
process and supporting =sequence of analyses refers at several
points to the naeed to formulate goals in such a way that they shape
strategies and facilitate the neasurement of progress in the

compatition. The difficulty of attaining this ideal ahould not be
underestimated.
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There are at least two reasons for this difficulty. The
first is the problem of translating the ultimate prizes that the
United States is seeking in the competition {e.g., influence in
Western Europe) into specific operational-military goals (e.g.,
theater nuclear force improvements). The second is the complex
series of steps that must be executad in order for a rlanning goal

to be translated into a viable implementation plan. Such a plan
implies:

® Coordinating force pesture, force deployment,
operational, and declaratory policies related to the
goal.

@ Coordinating the responses of the military services
to the goal.

® Coordinating U.S. and allied actions related to the
goal.

® Navigating through the entire PPBS and congressicnal
budget cycle and alliance force planning steps to the
point at which approved actions can be undertaken to
affect future U.S. and allied force capabilities.

Recognizing these difficulties, there are a number of
ways to help make statements of goals more effective as guides to
planning. A starting point is to take note of the difference
between brocad U.S. objectives and more specific, narrower
competitive goals. Broad objectives (e.qg., deterrence of Soviet
attacks) have a caertain permanence over time; have applicability
beyond, as well as within, the competition planning context: and
usually are too broad to serve directly as guides for resource
allocation or other planning decisions. In contrast, while
competitive goals should be consistent with broader U.S.
objectives, they usually will change over time as the astata of the
competition changes, since they are more narrowly focused; thay
apply primarily in the competition planning context; and thay
should be sufficiently specific te help guide force development,
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operational planning, and arms control. Some examples of
competitive goals are to make existing Soviet air defenses
obsclete; to compel the Soviets to dedicate significant numbers of
general purpose naval forces to protacting Soviet nuclear-powered
ballistic missile submarine (SSBN) bastions: and to undercut Soviet
investments in the hardening of strategic targets in the USSR.

Proceeding from this starting point, four aspects of the
problem of setting competitive goals warrant attention.

e The requirement for a hierarchy of goals, from the
broadest to the most specific, in which the dependence
of one on the other is clear and precise. Too often
there is a gap between the broad goals established at
the level of policy and national strategqy and the
specific lower-level goals needed to drive force
planning and development. Although tolerating this
gap may often suit a number of bureaucratic interests,
it does not facilitate the U.S. attempt to compete

more effectively and efficiently with the Soviet
Union.

e The need for implementation milestones to be built
into the statement of goals. Only in this way can
progress toward attainment of the goals be measurad

in relation to plausible courses of adversary
countarmoves.

@ Periodic review of existing goals to revise or
eliminate those that no longer are valid in light of
trends in the competitive environment. The risk of
pursuing. obsclete goals can ba reduced by requiring
that each goal be clearly and explicitly linked to
those attributes of the competitive environment that
constitute the necessary conditions for continued
pursuit of this goal to be justiried.

® The nesd for feaedback loops in the Planning process
to facilitate consistency checks betwaen highar-level
goals and implementation plans. This topic isa
discussed further balow.

The first layer in which the definition of goals bacomes
important is layer 2, in which U.S. competitive goals on a world-
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wide basis would be set. 1In this layer, the goal statements must
contain at least three elements pertaining to the military balance
or to relative U.S5.-Soviet competitive positions (or abilities to
compete): the current U.S. (and allied) military weaknesses to be
corrected, in order of priority; the U.S. and allied strengths and
the corresponding Soviet weaknesses to be exploited in making the
corrections; and the time horizon for achieving the corrections,
with intermediate milestones where possible.

There are two additional requirements for the layer 2
goal statements if they are to be of use for lower-level planning.

First, there must be some confidence in the econonic,
technological, operat:ional, and political feasibility of attaining
thenm. This is the important role played by the first-order

feasibility assessments in layer 2 (as described in chapter 2.1 and
Figure 4), which would be refined in subsequent stages of the
analysis saquence; Secondly, since the layer 2 goals will drive
the planning process at layers 3 and 4, some region-by-region

considerations will be required even in the high-level goals of
layer 2.

In layer 3, the goal statements must be further refined
and specified. Here the layer 2 goal statements must be translated
into military-cperatiocnal requirements in specific subareas that
have to be met in order to attain the layer 2 goals by the
prescribed time, with the dates by which milestones towards their
attainment must be reached. These demands imply a need for more
refined feasibility analyses if the selection of implementing
actions in layer 4 is not to be unduly complicated.

In layer 3 and to some extent in layer 4 the implementing
strategies and actions selected must embody at least threa elements
in order that the audit trail from the high~level goala to the
detailed programmatic actions can be maintained. These are:
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e Plausible U.S.-Soviet move-countermove sequences over
a planning period of at least ten years that show the
net competitive advantage the United States would
realize or the competitive loss it would avoid by
means of the recommended strategies and actions.

e The U.S. or allied strengths or Soviet weaknesses

exploited in order to achieve this advantage or
averted loss.

e The expected contribution of each strateqy or action
to meeting the military-operational requirements

identified in layer 3 goals, with the timetables for
realizing these requirements.

2.3 FEEDBACK AND ITERATION

Feedback, as we use the term here, is the process of
monitoring adversary actions and other aspects of the competitive
environment, and modifying U.S. competitive goals, strategies, or
actions in light of the results of this monitoring, all with a view
toward improving U.S. performance in the military competition.
Iteration refers to the resultant repetitions of parts of the

competition planning process or analysis sequence in order to take
advantage of faedback.

Two distinct types of feedback and iteration are
important for our purposes. One is the monitoring of relevant
aspects of the competitive environment, particularly Soviet and
third player actions, and correction of U.S. goals, strategies,
and actions in light of this monitoring. A second type is feedback
and iteration in thae analysis of alternative U.S. goals,
strategies, and actions as shown in Figure 4, in order to arrive
at the best set, given the current competitive environment.

As discussed below in connection with portfolio
management techniques, the process of feaedback and jteration is an
important way to deal with uncertainties in the competitive
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environment. Major sources of uncertainty are the future
initiatives of the Soviet Union, other adversaries, and U.S.
allies, and responses of these parties to U.S. initiatives. Thus,
an essential characteristic of U.S. competition strategies in this
complex, multipolar environment is to monitor the actions of the
USSR and key third players, plus other major aspects of the
competitive environment:; feed the results of this monitoring back
into appropriate layers of the competition planning process; and
iterate the process by revising U.S. goals, strategies, and actions
as necessary in light of the feedback. Suitable time periods for
these feedback and iteration cycles in various layers of the
competition planning process are discussed in chapter 1.

With regard to the second type of feedback and iteration
~= that which takes place within an application of the analysis
sequence -- the use of goals to drive planning points to the
importance of feedback and iteration. Without such procedures,
there would be excessive dangers of inconsistencies arising between
the layer 2 goals, the layer 3 strategies, and the feasibility of
actions planned at layer 4, as well as between the requirements
implied at layer 3 and the actions selected at layer 4. In
addition, there would be risks of incorrect priorities arising in
each layer and of missed opportunities for averting failures and
for achieving gains across different subareas of the competition
by the selection of appropriate implementing actions. Finally, a
feedback cycle is needed to ensure that the strategies and actions
determined in layers 3 and 4 for the military competition continue
to harmonize with the broader national goals that would be
identified and taken into account in layer 2. The feedback loops
explicitly shown in Figure 4 indicate key points for this process,
but are not meant to exclude-feedback between other points in the
sequence of analyses.
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2.4 PORTFOLIO MANAGEMENT

As described in chapter 1, portfolio management in the
context of this report means the use of techniques in all layers
of the planning process designed to control potential risks,
mitigate the consequences of risks that matarialize, and help
exploit opportunities for unexpected advantage. Risk control or
risk mitigation refers to the risks to U.S. success in the
competition because of such events as unexpected Soviet or third
party technical-military advances, the emergence of new adversaries
to the United sStates, third party actions inimical to U.S.
interests (e.g., denial of overseas bases to the Unitad States),
or unexpected Soviet or third party competitive initiatives or
counters to U.S. initiatives. Readiness to take advantage of new
opportunities refers, for example, to technological advances,
unexpected expansion of the U.S. defense budget, readuction or
redirection of the defense budgets of the USSR or other
competitors, competitive failures or withdrawals by the Soviet
Union or other competitors, or unexpected political openings for
the United States provided by the Soviet Union or third parties.

Portfolio management applies to both satting goals and
developing strategies. The process for setting U.S. compatitive
goals, and tha goals themselves, should be sufficiently flaexible
that goals can be revised or new goals set in order to take
advantage of new opportunities to gain competitive advantage.
There also are risks that must be considered when setting goals.
For example, some U.S. goals may prove to be infeasible because
adversaries can block their achievement or the United States cannot
afford them. Other goals may be feasible, but may not be directed
at the most important competitive problems or opportunities facing
the United States, or they may not prapare the United States for
the right military contingencies. Another kind of risk in setting
competitive goals is that the time dimension may not be adequately
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considered (e.g., adversary countermoves could delay U.Ss.
acconplishment of a goal well beyond the point when achieving the
goal is useful),

So portfolio management starts with setting goals -- for
example, by formulating gocals that have some intentional overlap
or redundancy, so that failure to achieve some goals does not
seriously or permanently jeopardize the overall U.S. strategy or
competitive position. Possibly the most obvious and reliable
technique, this approach is vulnerable to the charge that it wastes
resources =-- a rich man's technique. Only goals of mnmajor
competitive importance are likely to qualify for this treatment,
especially when resources are tight.

Other portfolio management concepts applicable to setting
goals include explicit formulation of fallback goals that enable
failure to achieve the primary goal to be graceful; formulation of
goals that are sufficiently flexible to allow adaptation to new
opportunities or information; formulation of goals in one subarea
of the competition which, if achleved, contribute to achieving
goals in other subareas; and periodic reexamination of existing
U.S. competitive goals to ensure they are still consistent with the
changing competitive environment.

Portfolio management is also a key part of developing
strategies to achieve goals. New opportunities to gain competitive
advantage can arise, and good strategies should be able to seize
these opportunities without excessive program disruption or
bureaucratic inertia. Further, new information about adversary
moves, about technology, or about future conditions will become
available as time goes on, and strategies should be able to adapt
to this information. Moreover, a strateqy for one subarea of the
competition may, at little additional cost, be able to contribute
to achieving goals in other subareas, which can be an important
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application of portfolio management techniques to strateqgy
development.

Risks to be considered in developing strateqgies include
the risk that the strateqy may prove infeasible because of Soviet
or third party moves, because it turns out to be tco costly, or
because the strategy takes too long to achieve its goals. There
are risks that a strategy may, in fact, worsen the U.$. competitive
position when the Soviet Union or third parties respond: or that
a stratagy may fail to realize the greatest possible competitive
gains for the United States. Or a strategy may not be able te cope
with Soviet or third party initiatives that were not envisioned
when the strategy was formulated.

Robustness and adaptivity are two classic means of
developing strategies that can control or mitigate risks and
readily seize opportunities when they appear. Robustness means
selecting strateqies that are optimal or near-optimal in a widely
diverse set of conditions. It is a technique of affluence that may
not be appropriate in most cases when resources are tight; the
technique of adaptivae strategies is perhaps more suited to the
needs of the United States in today's competitive environment.
Adaptivity means devising strategies and a planning process that
are able to adapt readily to new information and conditions by
initiating appropriate responses. One prerequisite for adaptive
strategies is a capability to monitor Soviet and third player
actions and other aspects of the competitive environment. This
capability should be coupled into the competition planning system
in ways that permit adaptation within a suitably short time period.

Other portfolio management techniques can complenment this
basic approach of adaptive strategies that seems fundamental to
sound competition planning. One is to select multiple, independent
strategies or implementing actions to achieve important goals, so
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that a single failure does not invalidate the overall objective.
This is a planning principle that is applied in such widely varying
-areas as aircraft design and the U.S. strategic offensive force
Triad, but as a competition planning approach is open to the
criticism that it is too costly for all but the most vital
competitive goals. Another, probably less costly, concept is to
identify modes of simultaneous failure of U.S. strategies acroas
several subareas of the competition (such as Soviet low-observables
systems might impose) and try to design U.S. strategies to avoid
such simultaneous failures. Some failures in multiple subareas may
be unavoidable for both sides. But, at the minimum, the U.S.
strategy should be to impose these failures on the USSR before it
can impose them on the United States.

Yet another portfolic management concept for strategy
development is to seek to exploit opportunities for applying
competitive advances achieved in one subarea to other subareas.
This implies that layer 4 implementing actions and laysar 3
strategies should be reexamined pericdically with a view to
applying them more broadly.

One additional aspect of portfolic management deserves
mention: the consequences of the mnultipolar competitive
environment. Clearly, the periodic survey of the competitive
environment in layer 1 should pay close attention to updating
institutionalized assumptions about third players such as Germany
and other Western European countries, Japan, and South Korea and
about the permanence of U.S. overseas bases in order to reduce the
risk of overlooking important new developments in the future
environment.

Beyond this obvious measure, the multipolar environment
for the competition suggests that the United States should include
strategies in its portfolio that avoid third player leverage on the
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United States and that foster such third player leverage on the
USSR. Third player leverage is analegous to the overdependence of
large manufacturing firms on small suppliers. Examples of ways
that third players can exert strong leverage on the U.S, or Soviet
abilities to compete with one another are by imposing restrictive
conditions on access to bases in third countries, by engaging in
crises or wars that divert U.S. and Soviet resources away from the
superpower competition, or by excessively influencing U.S. or
Soviet military doctrine or arms control positions in ways that
raduce competitive effectiveness. The United States appears to be
more subject to this last form of third player (especially Western
European) leverage than the Soviet Union. Moreover, since some
third players are potential U.S. adversaries, the United States
should favor strategies and actions that compete effectively
against both the USSR and future third country adversaries (e.g.,
investment in naval forces that both contribute to the military
balance with the Soviet Union and can defend U.S. interests against
lesser powers in the Persian Gulf).

Finally, U.S. competition strategies that hedge against
calanmities associated with third players would help to control or
mitigate risks in the multipolar environment. It would seem
prudent for the United States to make investments directed toward
preventing third player situations that would saeriously impair the
U.S. ability to compete with the USSR and that would be difficult
or impossible to reverse. Obvious examples include a serious U.S.
break with Japan and Sino-Soviet rapprochement in ways that are
sharply inimical to U.S. intaerests.

The demands of successful portfolio managenent on the
analytic process are bound to be considerablae. But no less
considerable are the potential advantages to be gained from
ensuring that the defense program is rabust against a variety of
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possible Soviet and third player actions and flexible enough to
adapt to at least some unexpected developments.

2.5 ANALYSIA REQUIREMENTS FOR COMPETITION PLANNING

We now summarize the demands that the four-layer
competition planning process would make on analysis tools,
techniques, data bases, personnel, and organizations. The
discussion is organized along the lines of the analysis sequence
shown in Figure 4, addressing demands or needs for analysis in the
following areas:

e Updating assumptions about the competitive
environment.

e Diagnosing the current state of the U.S.-Soviet
military competition.

¢ Testing, refining, and selecting competitive goals
(both high-level and subareas goals).

e Testing, refining, and selecting strategies (both
high-level and subarea strategies).

By discussing specific demands for analysis in each of
these areas, we can then summarize the requirements or needs for
analysis at the end of this chapter, as a basis for evaluating
current analytic capabilities to support thaease requirements. Our
discussion summarizes the types of issues that analysis would be
called upon to address in competition planning, but does not
indicate what specific analytic tools or techniques should be used
to address these issues. This topic is addressed in chapter 3.

2.5.1 Assumptions about the Competitive Environment

Analysis will be required to identify and characterize
trends in the competitive environment, in order to identify or
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foracast important current or future changes that should be taken
into account in planning for the military competition. 1In this
process, it 1is especially important to understand how the
competitive "gamesa" the United States and the Soviet Union are
engaged in may be changing, in terms of key geographic locations;
the major players or other actors who can influence the
competition; the most important positive and negative third player
influences in the competitive environment; the nature of the
military competition during the next several decades; and what
future military contingencies should be considered in planning for
the competition.

Analysis will also have to help identify the assumptions
underlying current U.S. planning that have strong influence on the
results of this planning. Frequently, the assumptions that most
strongly drive the planning process are implicit and net obvious.
Analysis should help to make these driving assumptions explicit,
so they can be validated or changed in light of the most recent
updated survey of the competitive environment.

2.5.2 Diagnosis of the Current State of the Competition

The task for analysis in diagnosing the satate of the
competition is to examine both the current state and, equally
important, current trends in the competition, and to make an
evaluation in terms of U.S. preferences: Wwhat is it about the
current state and the associated trends that the United States is
satisfied with? What problems and opportunities does it face, both
those related to the USSR and those related to third players? what
changes does it want to make in the future state of the
competition? This diagnosis should look across all subareas of the
competition, as well at the state of the competition in each
subarea, and should examine third party influencea and challenges,
a8 well as matters related to the United States and Soviet Union.
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In addition to making an evaluation of problems and oppertunities,
the diagnosis should also identify relations or correlaticons among
problems and opportunities in the current state of the competition
and among desirable changes in the state of the competition, all
in order to help saet or update U.S. competitive goals.

An analytic evaluation of the current state of the
competition and the associated trends shoculd focus on the three
dimensions of the military competition discussed in chapter 3 of
volume I:

® The U.S.-Soviet military balance, including likely war
outcomes in future contingencies.

e The competitive positions of the United States and
Soviet Union, in terms of strengths and weaknessed,
current competitive advantages held by each side, who
holds the competitive initiative in various areas, and
opportunities for competitive leverage by each side.

e The U.S. ability to deter attacks, reassure allies,
and resolve crises without resort to war.

The cost to fix problems or seize opportunities need not
be considered in the diagnosis of the current state of the
competition. The function of analysis at this stage is to identity
proklems and opportunities; choices about what the United States
can afford should be made in the next step in the analysis:
sequence, when goals are set. However, to aid in setting goals,
the diagnostic analysis should rank or assign values to desirable
changes in the state of the competition.

2.5.3 Setting Competitive Goals
The approach to setting competitive goals daepicted in

Figure 4 is one of the iterative testing and refinement. An
initial set of goals is formulated, then rafined or altered based
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on analysis, and the process is iterated until a satisfactory set
of goala is obtained. An equally acceptable procedure would be to
formulate alternative goals; refine them iteratively, based on
analysis; and finally select a subset of the alternatives for
implementation. Analysis of U.S. competitive goals will also
provide insights into strategies to achieve these goals, so there
are obvious connections between the analysis of goals discussed
here and the analysis of strategies discussed below. The
desirability of feedback and iteration between the setting of
competitive goals and the selection of strategies is evident.

A first-order evaluation of candidate goals prcbably is
sufficient at this stage. Further understanding of U.S.
competitive goals will be gained through the process of evaluating
strategiea and monitoring their implementation. Information gained
from this process should be used to evaluate and possibly modify
existing goals in an iterative fashion. '

Setting the proper goals is an extremely important part
of competitive planning. Goals will -~ or should =-- drive
strategies and competitive actions. Hence, support to goal
selection igs a vital function of analysis. However, analytic
techniques to support selection of goals are neither well developed
nor widely used. Three types of issues should be analyzed in the
process of setting compatition planning goals: Do candidate goals
most effectively serve U.S. purposes within available resources?
Do they concentrate available U.S. resocurces on the right subareas
of the competition? Do they get the United Statas out of subareas
where it should not be competing, or reduce U.S. aefforts in
subareas that should have lower priority?

To address these issues, analysis should carry out the
following broad tasks:
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e Project future states of the competition likely to be
reached (considering Soviet and third party actions),
if the United States achieves various candidate sets
of goals.

e Evaluate these future states that are likely to result
from various candidate goals, to determine which
states the United States most prefers,

® Evaluate the costs and difficulties of achieving
various candidate goals.

e Select a set of goals based on an assessment of which
future states the United States prefers and the
difficulty of achieving the goals that would lead to
these future states.

Hence, a key task for analysis in setting goals is to
evaluate the benefits to the United States of achieving candidate
goals. The evaluation should consider the likely military balance
that would result if the candidate goals were achieved, the
resulting U.S. competitive position (including how the resulting
position might foil Soviet or third party competitive actions),
and the 1likely impact on deterrence, reassurance, and crisis
resolution capabilities.

Considering the multipolar arena for the military
competition, analysis should also test whether candidate goals are
focused on the right nations. Certainly most U.S. competitive
goals will continue to be associated with the competition with the
Soviet Union, but it may be that some goals should deal with third
parties who are current or prospective adversaries or who otherwise
can influence the military competition (positively or negatively).
For example, the United States should seek to maintain or enlist
the support of allies and other key nations in the competition with
the USSR, may want to support some countries in ways that divert
Soviet resources away from the competition with the United States,
and perhaps should seek to avoid, defer, or mitigate direct third
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player challenges to the United Stataes that would divert U.s.
resources away from the competition with the Soviet Union.

Analysis should also address the ability of the United
States to achieve candidate goals. There should be first-order,
or order-of-magnitude, estimates of the costs to achieve candidate
goals, considering plausible Soviet and third party actions. Since
the rate of change of military or competitive advantages is as
important as the absoclute lavel of advantages, time estimates
should also be made:

® The likely time required for the United States to
achieve candidate goals, considering Soviet and third
party actions.

® The likely time period during which the United States
can sustain the benefits of achieving candidate goals,
once they have been gained. Again, both Soviet and

third party actions must be considered in making these
estimates.

Since competition planning involves looking ahead for as much as
several decades, the time dimension may impose unique demands on

current analysis tools and technigques, which generally are designed
for shorter planning periods.

Cost and time schedules are not the only factors
affecting the U.S. abillity to achieve candidate goals. Analysis
should also evaluata the feasibility of accomplishing candidate
goals in terms of U.S. domestic politics, allied or other third
party politics, U.S. bureaucratic processes, and the ease or
difficulty with which the Soviets or third partiles can block or
counter U.S. achievement of these goals.

Another type of analysis that can be useful in selecting
goals is trade-off studies of the benafits resulting from investing
in alternate goals. Such trada-off studies would evaluate the
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return on investment from alternate goals, assessed in terms of
improvements in the military balance, in the U.S. competitive
position, or in some combination thereof (assuming the alternative
goals were equivalent in terms of deterrence, reassurance of
allies, and c¢risis resolution capabilities).

The concept of trade-off studies for selection of goals
opens some interesting possibilities. For example, U.S. security
interests may require it to compete in some subareas even if the
return on investment is poor. Nevertheless, given that the United
States must compete in a subarea, trade-off studies among alternate
goals for that subarea could be carried out to improve the return
on investment, even if it remains poor relative to returns from
commiting the resources to other subareas of the competition.

Another trade-coff that could be important for some
subareas is that between sustaining or improving existing U.S.
competitive advantages in certain subareas and investing to create
new competitive advantages in other subareas. One contribution of
analysis in this case would be to assess the rate at which existing
competitive advantages would decay at various levels of U.S.
investment, as illustrated by Figure 5.

A final set of considerations related to goal formulation
is somewhat more parfunctory, but still makes demands on analysis.
First, a candidate set of goals must be internally consistent; in
particular, goals for subareas of the competition in layer 3 should
be consistent with the high-level planning goals and strategy
guidelines of layer 2. Second, goals should be useful guides to
DoD planners for programming and budgeting purposes. They should
meet such utility criteria as the following:

® Be specific aenough to gquide planners, without
overconstraining the paths to achieving the goals.
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Which curve best describes the decay of competitive
advantage? What is the time constant or rate of
this decay?

Figure 5. Illustrative decay of competitive
advantage with time.

® Be clear and unambiguous,

@ Be easily understocd by planners, the Congress, the
U.S. public, and U.S. allies.

2.5.4 Strategy Development

As with the setting of goals, strategy development and
the associated analytic support is an iterative pProcess. Once a
set of goals has been selected, a number of altarnative atrategies
for achieving these goals might be developed. Analysis would then
test each strategy altaernative and, based on the results, the set
of strategy alternatives would be expanded, reduced, or ravised,
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and tested again. This analytic process would iterate until a
single strategy to achieve the goals can be selected.

The essential task for analysis {in this process of
strategy development is to determine how beast to move from the
current state of the competition to a desired future state that is
embodied in a set of goals, while remaining within available
resources and within a desired time period. "Best" in this context
refers to effectiveness in achieving the goals in the face of
plausible Soviet and third player actions.

This mwmeans that analysis must be able to project
plausible U.S. and Soviet sequences of moves and countermoves in
terms of such parameters as research and development, weapon system
characteristics, force levels, force deployments, operational
concepts for force employment, arms control initiatives, public
diplomacy and propaganda, and other instruments of the competition.
Third playaer actions also need to be considered, as appropriate.
Competitive move/countermove sequences should consider initiatives
and responses by each side, and should develop estimated timalines
for these moves and countermoves.

Analysis should then evaluate the effectiveness of each
alternative strategy in achieving the desired goals in each of
these move/countermove sequences. Effectiveness should be
evaluated in terms of the resulting military balances and war
outcomes in variocus contingencies; in terms of the resulting U.S.
competitive position vis-a-vis the USSR or other adversaries; in
terms of detarrencs, reassurance, and crisis rasolution
capabilities; and in terms of the time required to achieve U.S.
goals (if <they ever are achieved) in each move/countermove
sequence. When resource consatraints are taken into account, any
strategy will have negative effecte on other programas or theaters
that should ha evaluated in such effectiveness analyses. Foxr
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example, during the Cartar administration the maintenance of U.S.
wartime force commitments to NATO by planning to "swing" maval and
air forces from the Pacific to Europe resulted in unease among U.S.
allies in Asia about the reliability of U.S. security guarantees.

The cost of each strategy alternative in each
move/countermove sequence should also be estimated. The resulting
cost-effectiveness evaluations of each strategy alternative in the
face of plausible Soviet and third party actions (as represented
by the move/countermove sequences) would then provide the basis for
evaluating and refining the strategy alternatives, and eventually
for selecting one of the alternatives for implementation.

As alternative strategies are refined in this analytic
process, portfolio considerations should become more prominent.
One of the results of avaluating strategies in a number of
plausible move/countermove sequences should be the identification
of risks that U.S. strategy should control or mitigate, possible
opportunities that U.S. strategy should be prepared to exploit
should thay actually appear, and ways to improve the portfolio
aspects of the alternative strategies. In this way, the analysis
process should support incorporation of robustness, hedges,
adaptivity, and other portfolio techniques into strategies.

2.5.5 Summary of Analysis Requirements

The foregoing discussion allows us to summarize the
functions that analysis must be able to carry out in order to
support competition planning. Nine major functions or analysis
requiremgnts emerge as a standard against which to evaluate current
analysis capabilities in chapter 3:

® Identify changes in the competitive anvironment in

order to validate or revise current planning
assumptions.
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Diagnose the current state of the competition as an
aid in setting U.S. competitive goals.

Determine Soviet competitive goals and strategies.

Determine the competitive goals and strategies of key
third players.

Determine how U.S. competitive goals, strategies, and
actions are 1likely to affect Soviet weapons
acquisition and operational concepts for force
employment.

Help set U.S. high-level competitive goals and U.S.
goals in subareas of the competition. '

Identify plausible Soviet and third party player moves
and countermoves.

Evaluate alternative U.S. strategies for the military
competition. '

Evaluate alternative U.S. portfolio management
techniques in the context of specific stratagy
alternatives.
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3. EVALUATION OF CURRENT
ANALYSIS TOOLSB

In this chapter we review nine classes of analysis tools
and techniques in terms of their suitability for support to
competition planning. The chaptar begins with a preliminary
discussion of what tools are included in our evaluation, then
proceeds with the detailed evaluation of each major class of
analysis tools. It concludes with a summary of the suitability of
current analysis capabilities, and explains why the remainder of
the report focuses on four types in more detail: military balance

assessments, Soviet-style analyses, competition planning games, and
military contingency analysis.

3.1 PRELIMINARIES

By analytic tools and techniques we mean methods of
analysis broadly defined, including analysis concepts and
systematic approaches or procedures, as well as algorithms and
computer programs. We have not confined our inquiry to
quantitative mathods, but have included nonquantitative, but
nevertheless systematic and rigorous, tools and techniques as well.

In reviewing the suitability of analysis tools for
competition planning, we examined a wide range of tools in an
effort not to overlook any possibly relevant capability. The
results of our review are summarized in this chapter, organized
into the following classes of analysis tools:

® Techniques for modeling and analysis of discrete
military syastems, military operations, and military
support. While we conclude that such techniques as
operations research and systems analysis and models
of discrete weapons and operations have 1little
applicabjlity to competition planning, we find that
modeling of combat operations, eapecially at the
theaterwide campaign level, im quite important.
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Therefore, a separate category of combat modeling is
listed below.

® Strategic planning tools for businesses.

® The classical analysis tools of logic and expert
judgment.

® Regional political-military analysis.

e Forecasting techniques,

® Military balance assessments.

® Analysis of Soviet threats and capabilities.
® Gaming techniques.

e Combat modeling.

Many of these tools and techniques currently are in use
to support planning, programming, and budgeting and operational
planning in the Department of Defense. However, the demands of the
DoD planning, programming, and budgeting system and the JCS
operational planning system are quite different from those of
planning for the U.S.-Soviet military competition, as summarized
in Table 1. PPBS and operational planning analysis typically focus
on the near term, looking out at most five years, while competition
planning must consider both the near term and the far term, over
two decades or more. Moreover, PPBS and operational planning
analysis generally is structured to support specific program or
operational decisions; while change is certainly a key element in
both the PPBS and operational plans, these changes typically are
reactive in nature, genaerally caused by actions within the United
States: responses to changes in availability of funds, variations
in developmental progress, or changes in availability of forces.
In contrast, competition planning is oriented toward formulation
of goals and strategles, and should have a strong element of
adaptivity explicitly designed into its plans, with changes in
plans caused as often by the actions of the Soviet Union and third
players as by U.S. actions. Another key difference is that PPBS

56




and operational planning rarely take the future environment into
account, except episodically to consider allied reactions to U.S.
planning initiatives. As described in chapter 1, conaideration of
the future environment should be a strong and systematic focus of
competition planning and its supporting analysis.

Table 1. Characteristica of U.B.
planning approaches.
RPES/OPERATIONAL PLANNING COMPETITION PLANNING
® Near-taerm focus ° Near-term and long-term
focus
. Results in program [ Results in formulation
operational decisions of goals and strategies
° Changes driven by ) Changes driven by both
resource availability internal U.S8. actions
or developmental and actions of USSR and
progress third players
[ Episodic consideration e Strong, systematic of
allied views focus on competieive
environment

We used two kinds of criteria for evaluating current
analysis tools. One set of criteria consists of the those that
also are applicable to tools for support to the PPBS and
cperational planning: rigor, transparency, ease of application
commensurate with the importance of the problem being analyzed, and
the ability readily to foster communication among contending
bureaucratic parties in the planning process. The second set of
criteria is uniquely associated with competition planning and
derives from the analytic requirements summarized in chapter 2 and
the characteristics of competition planning shown in Table 1.
These criteria for analysis tools include the ability to examine
both tha near term and the far term over two decades or nore;
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sensitivity to changes in the competitive environment: sensitivity
to Soviet and third player goals, strategies, and actions; and an
orientation to key factors in the state of the competition,
especially military balances, contingency outcomes, and the
competitive positions of the two sides.

Since analysis tools and capabilities currently in use,
within the Department of Defense generally are tailored to support
the planning, programming, and budgeting system and operational
planning, we do not find these for the most part directly
applicable to competition planning; nor do we find analysis tools
and technigues used for business planning or university research
directly applicable. Several of these tools have, however, the
potential to support competition planning. More importantly, four
tools currently in use within parts of the Departmant of Dafense
are notable exceptions to our general conclusion. Net assessments,
Soviet-style analyses, planning games, and contingency analyses éan
contribute directly and importantly to competition planning, but
even they need improvements for this purpose.

3.2 MODELING AND ANALYSIS OF MILITARY SYSTEMB, OPERATIONS,
AND SUPPORT

The primary tools included in this class are operations
research, systems analysis, and engineering trade-off analysis
methods and models. These essentially are optimization techniques
and models of system performance. As such, these tools are used
extensively by DoD organizations and contractors to support weapon
system acquisition and the planning, programming, and budgeting
system. Their use is increasing for operational planning support
to the Joint Chiefs of Staff, unified and specified commands, and
the services for development of weapon system operaticnal concepts,
campaign concepts for operations plans, and other operaticnal
planning decisions such as force allocations and force deploymaents.
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Clearly, these tocls have a large role in the selection
of implementing actions in layer 4 of the competition planning
approach outlined above. This is the layer in which competition
planning strategies are translated into PPBS and operational
actions, and the role of operations research, systems analysis, and
engineering trade-off analyses would lie principally on the PPBS
and operational planning side of the interface with competition
planning, where their use is relatively well understood.

Thesa tools would provide little direct support to what
is the heart of competition planning in layers 1, 2, and 3,
although they may contribute to some of the tools and techniques
discussed below, such a=s Soviet-style'analysia and contingency
analysis. The methods of operations research, systems analysis,
and engineering trade-offs are not applicable to layers 1, 2, and
3, where the problems ara fuzzy and not well-defined, the processes
involved in the U.S5.-Soviet competition are not well-understood,
the range of possible adversary and third player actions is too
wide to be captured in a tractable list of alternatives, and the
unfolding of the unigque and complex course of the competition is
not amenable to tha use of quantitative models or even stochastic
analysis. In contrast, the methods of operaticns research, systems
analysis, and engineering trade-offs are applicable to problenms
where goals are well-defined, quantitative objective functions or
measures of effectiveness are feasible, the range of alternative
actions by opposing sides can be explicitly and exhaustively
defined, and the processes linking model inputs to outputs are well

defined or can be contidently represented by probability
distributions.

Game theory might seem to have applications to the U.S.-
Soviet competition, but this turns out not to be the case for

reasons similar to those juat recited. Game theoratic analysis
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techniques can be helpful for problems of competitive behavior that
are better defined than those of the military competition, problems
where the players have clear objective functions and paycffs that
can be quantified, where there is a relatively small set of
alternative moves for each player, and where the preferences of
players for outcomes are well defined. Moreover, while some
advances are being made on multiactor utility functions, most game
theoretic techniques assume each player performs as a single
rational actor.

Some of the basic concepts of game theory -- as
contrasted with detailed analysis techniques and algorithms -- can
be of use in structuring approaches to competition planning.
Examples are the concepts of statea and a state space, nonzero-sum
games, cooperative games, and mixed strategies. Indeed, our own
work on the U.S.-Soviet competition, especially the notion of the
state of the competition, has been influenced by some of these
concepts.

A recently developed operations analysis technique may
have more utility for supporting military competition planning.
This method, developed by Decision Science Applications, Tac., is
called value-driven medeling of competitive paths. It is an
adaptive, two-sided interactive, optimizing approach to
understanding the evolution of military competition.

Another kind of tool for analysis of military systems,
operations, and support iz human resource modeling. Such models
are usaed for the analysis of issues relatad to military manpower
requirements; personnel recruiting, retention, and promotion;
personnel assignment; and training. These models and the
associated data bases and analysts potentially are useful for
evaluating the feasibility of alternative competitive goals and
strategies in light of demographic trends. Currently, however,
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huran resource models and data bases are structured to support
analysis of U.S. military manpower issues, but not those of U.S.
allie=s, the Soviet Union, or other countries.

Modeling of human behavior is another kind of tool for
analyzing military systems, operations, and support that might on
the surface appear to have value for projecting plausible Soviet
or third player initiatives or responses in +the military
competition. As with game theory, however, these techniques
currently have little to offer for competition planning, although

artificial intelligence may contribute usefully to contingency
analysis.

Modeling of human behavior includes two types of tools:
cognitive models and artificial intelligence. The first type
focuses on modeling human cognitive mechanisms and on understanding
why certain decisions are made in specific situations. Work in
this area has concentrated on simple modals of human behavior,
initially assuming a completely rational basis for decision making
and more racently seeking to include ‘"non-rational" or
extrarational factors. The state of this particular art is

currently at much too elemental a level to be of help for
competition planning.

Artificial intelligence is making substantial progress
in robotics, expert systems, and computer speech recognition and
man-machine voice communications. Current or projected expert
systen techniques are not adequate for the forecasting of Soviet
or third party moves in the military compaetition, but have the
potantial to increase the speed, reduce the costs, and improve the
transparency and replicability of other tools that are suited to
compatition planning, including Soviet-style analyses, compstition
games, and contingancy analyses. The automated Red and Blue war
plannars that are part of the RAND Strateqy Assessment Systenm
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(RSAS) provide an example of a promising expert system for support
of contingency analyses. The most useful characteristic of expert
systems methods for these purposes is the potential to automate
certain aspects of gaming and game support, to aid planners in
setting up and exacuting analyses of future military contingencies,
and to help planners project Soviet moves and countermoves.

3.3 STRATEGIC PLANNING TOOLS FOR BUSINESBES

Like many of the analysis toocls and methods reviewed in
this chapter, strategic planning tools for businesses seem like
they should have substantial utility for competition planning, but
upon closer examination prove not to do so. Some broad strategic
planning concepts such as portfolio management and competitive
advantage are useful in developing general approaches to planning
for the U.S.-Soviet military competition, but primarily by evoking
analogies rather than by providing detailed analysis methods. More
specific strategic planning tools, techniques, and models do not
appear to have potential for analytic support to military
competition planning.

The main reason for this finding is that business
planning is what mathematicians or physicists would characterize
as a "well-behaved" problem in comparison with planning for the
military competition, and hence analysis methods that may work well
in business planning usually cannot be transported to the much more
complex area of military competition planning. For example, use
of single actor, rational decision-maker organizational models can
be defended for business planning, even though they represent an
approximation that may be particularly dubious for large
businesses. Such models clearly are not appropriate for military
competition planning. Moreover, unlike the military competition,
business planning has well-defined, quantifiable measures of
effectiveness in terms of growth and profit, and the =sat of
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possible actions for both business planners and their competitors
is relatively small, bounded by both the nature of the markets in
which they compete and by laws and requlatory agencies.

To illustrate this last point, a recent analysis
identified six types of strateqic actions that should be considered
by businesses that have low profits and declining market shares:
organizational decentralization; reorientation of marketing
efforts; product-market differentiation in terms of price, quality,
Or customer segmentation; asset divestiture; improved preoductivity;
and increased control through vertical integration.' It would be
difficult to develop a similarly concise but specific 1list of
candidate strateqgic actions to improve U.S. performance in the
military competition.

Even within the relatively well-behaved realm of
strategic planning for businesses, current analysis tools do not’
provide much direct support for setting goals and selecting
strategies. These important but difficult problems of business
planning are addressed to a considerable extent in the same way
they currently are addressed in military competition planning: by
instinct and common sense, rather than by detailed analysis.

Business planning tools can be divided into two types:
Planning principles of a rather general nature . and detailed
financial, production, and market analysis methods and models.
Planning principles aid in broad understanding of strataegic
planning for businesses, but do not provide much help in selecting
specific goals and strategies, as ig also the case for military
competition planning. Detailed financial, production, and market
analysis can provide inputs to business strategic planning and are
important for implemanting strategic plans in a way that is
analogous to operations research, systems analysis, and engineering
trade-off studies for military competition planning.
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Bacause our negative conclusions about the utility of
business planning tools for military competition planning are
counterintuitive, we review these tools in some detail. This
review is organized as follows (the first three topics fall into
the category of planning principles; the remainder are detailed
methods and models):

e Principles of strategic planning.

® Case studies.

® Characterizations of the strategic environment.

® Capital budgeting for project evaluation.

® Portfolio management.

® Operations research methods for business planning.
e Computer simulations.

e Business games.

3.3.1 Principles of Strategic Planning

There is a growing body of literature that sets forth
general principles of strategic planning, as articulated by
successful entrepreneurs and corporate planners. One of the better
examples of this genre is The Mind of the Strategist by Kenichi
Ohmae, which more than most books of this kind saeks systematically
to inform the reader about the principles of strategic planning.?
But even Ohmae's book consists of general principles interleaved
with many examples. The principles are so broad that one neads
excellent 1ntuition or supporting analysis of the kind not
discussad in the book in order to know whera, when, and how to
apply them. The examples do not help, because they are so specific
that 1t s difficult to generalize from them. Reading such
natarial 1is like trying to learn calculus through a few broad
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pPrinciples and many unrelated sample problems, without the
intermediate material on application methods that comprises the
bulk of textbooks on calculus.

Some of the literature on strategic planning principles
suggests steps or approaches that are relevant to military
competition planning, and many of these have in fact been
incorporated into our analysis and recommendations. For example,
Ohmae sets forth five steps for successful long-range business
decisions: clear definition of the businesa domain: extrapolation
of the forces at work in the business environment on the basis of
cause and effect; concentration of resources on a few critical
strategic options: pacing the company's strategqy according to its
resources; and reviewing the business environment periodically to
ensure that the basic assumptions underlying strategic choices are
still wvalid.? There are obvious parallels with the layered
approach to competition planning described in chapter 1. As
another example, it has been observed that Japanase firms try to
shift the business competition toc arenas where they have advantages
against Western companies that havae largar markets and greater
experience in technology, production, and marketing than do the
Japanese.‘ This observation is perhaps of sone help in
understanding that Mikhail Gorbachev is pursuing a similar strategy
in the military competition.

But for the most part the literature on strategic
planning principles is too anecdotal to ajd in developing
systematic analysis techniques to support planning for the military
competition. In fact, thia literature illustrates two problems in
extrapolating from actual experience to general mathods for

formulating successful goals and strategies, be it in the business
world or national security.
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One problem is that randomness -- or luck -- generally
plays some role in success and failure, and its significance may
be difficult to assess. A second problem is that strategic
planners may be successful simply because they happened to adopt
planning principles that were valid for the context in which they
were operating, not because they knowingly chose these principles
basad on a thorough understanding of the competitive environment.
The obvious test is whether a strategic planner can repeat his
success in different contexts. If success can be repeated, the
planner probably has the ability to diagnose the competitive
environment and choose the specific strategic planning principles
that are valid in varying contexts.

Thus, perhaps the most important lesson for the military
competition to be learned from an examination of the business
planning literature is that truly successful strategic planners
have a valid "theory" of the conmpetitive environment. Such a
theory provides a gquide as to how strategies that are not now being
pursued might succeed and how the pursuit of different strategies
by competitors would interact with the planner's candidate
strategies. This principle is at the heart of the layered planning
approach in chapter 1 and the analysis sequence in chapter 2.

3.3.2 Case Studies

The case-study approach to planning has the same
fundamental problem as do statements of strategic planning
principles: strategies that succeeded are presumed to have been
good strategles and strategles that failed are presumed to have
been bad. No analysis is presented to distinguish sound planning
theory or criteria from good or bad luck. While case studies may
alert planners to particular types of hazards and the impacts of
fallacious planning assumptions, they do not, per se, generate a
theory that one can use for strategic planning.
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In the absence of a theory of the environment, the
question What is generalizable? cannot be answered. EX post
assessments do not provide reliable quides about whether the
strategies used were wise ex apte. To evaluate strateqies on an
ex ante basis, one must be able to characterize their context,
recognize all of the relevant variables, and recognize those
factors that might have turned out differently than they did in the
case under examination.

Put another way, it is up to users of case studies to
decide which ones are relevant to their own situations and which
are not. Thus, the problem of understanding the nature of the
environment within which one is attempting to develop strategic
plans remains the crucial step. Once the nature of the environment
is stipulated, then one can decide which cases are relevant, which
lessons apply, and which are misleading.

In a typical strategic planning case study compendium,
Cacsehook in Policy and Planning, some of the cases illustrate
contexts that are explicitly designated as developing businessas,
maturing industries, mature industries, and declining businesses.’
While each of the specific cases discusses environmental factors
that define the context of the exanple, one is left to decide which
apparent cause and effect relationships can be generalized and
which cannot. Ag an application of the historical approach
generally, the case study approach shares the tendency to presune

that what would otherwise have happened is obvious, when in fact
it rarely is.

Thus, if case studies are used to support military
competition planning, care must be taken in their development to
analyze cause and effect relationships in light of the specific
competitive environment in which the cases occur.
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3.3.3 Characterizations of the Strategic Environment

There are some attempts to move toward a theory of
strategic planning for the business context in which alternative
strategies are examined against explicit characterizations of the
business environment. A prominent example is the book by Michael
Porter entitled Competitive Strategy and its successors.’ Porter
presents a virtual encyclopedia of the differant dimensions of the
strategic environment, including extended attention to competitive
reactions. While Porter presents the basis for characterizing the
strategic context, his examples are used more like case studies
than tests of alternative theories. As in the case-study approach,
the reader is laft to determine which discussions apply to his own
problem and which do not.

A recent article by Wernerfelt and Karnani, "Competitive
Strategy Under Uncertainty," represents a more systematic attempt
to relate strategy to the nature of the competitive environment.’
This article analyzes tradeoffs between (1) acting early or waiting
and (2) focusing resources on one strategic option or on several,
considering various factors in the business environment. While the
lessons they draw are not directly applicable to the problem of
national security strateqgy, analogous analyses could be valuable
for military competition planning. But the utility of such
analyses would increase in proportion to the precision with which
the strategic context is defined. Thus, a basic need for both
business planning and military competition planning is the ability
to characterize relevant aspects of the competitive environment
in some detail and to understand the likely behavior and choices
of one's competitors, as is embodied in the planning approach
described above.
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3.3.4 Capital Budgeting for Project Evaluation

The general problem addressed by capital budgeting
analysis for project evaluation is whether a firm should proceed
with an investment such as a new plant or an R&D project. The
standard approach is to use a discounted cash flow model. All cash
flows intc and out of the firm associated with the proiect are
estimated and the relevant discount rate is spacified. The model
then computes the net present value of the project or the implicit
rate of return associated with investment in the project. This
provides planners with a way to rank alternative projects.

Use of discounted cash flow models represents a
significant advance in business planning methods, but it does not
soclve the hard part of the problem: estimating the underlying cash
flows associated with alternative projects. Methods of accounting
for uncertainty by imputing probability distributions to the cash
flows are becoming increasingly feasible, but in an environment
that includes strong competitors and possibly drastic innovations

assignments of probability distributions based on past experience
are not reliable,

Another limitation of discounted cash flow models is that
the esaential nature of the project being evaluated is assumed not
to change over tinma, ~An interesting variation of this class of
models has been developed in which branch points such as

cancellation of the project or variations in timing of the project
can be exanmined.®

While discounted cash flow models are of value in
implementing strategic plans for business, they offer 1little
assistance for solving the key problems involved in formulating
these plans. For this reason thay have little to offer in the area
of military competition planning.
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3.3.5 Portfolic Management

The essential concept of portfolio management carries
over to the national security arena: one should have a collection
of assets whose individual performances will tend to balance out,
so that the likelihood of the overall portfolio doing badly is low.
Unfortunately, the extensive theory and methods for determining
efficient portfolios that are available in the 1literature of
finance depend critically on the existence of markets within which
assets are valued. In that context, it is the distribution of
assets relative to the market as a whole that determines value.
There has been some recent work on valuing assets within incomplete
markets that may provide some insights into the defense planning
problem. The difficulty is that the natural analogy for defense
investments seems to be evaluation with no markets, or "totally
incomplete markets," for which no finance theory is available.
Thus, the concept is appealing, but needs to be reworked for the
defense context. We discuss portfolio management concepts for the
military competition in chapters 1 and 2.

3.3.6 Operations Research Methods

Three general kinds of operations rasearch methods are
used 1in business planning: optimization of some performance
variables within a single firm, evaluation of strategic optiona in
a given competitive anvironment, and sensitivity analyses to
determine which parameters are most important for strategic
planning.

Performance optimization within a single firm uses a
variety of technigues that assume precise knowledge of conditions
bearing on the problem. For example, an oil company might devalop
a precise model of production inputs and outputs, conditional only
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on overall market activity. One could justifiably use a linear
program or a convex programming algorithm to determine the least-
cost production scheme. In this context, confidence about the data
and the assumptions relating to the competitive environment
generally is warranted.

The second type of operations research use is evaluation
of strategic options, examining the impact of various
contingencies. To continue the above example, suppose an oil
company is concerned about the behavior of a major supplier country
and is asking questions about how feasible alternative adjustments
to different moves by that country would be. In this context, the
information is highly speculative, including the responses by
competitor firms as well as by other countries. But oparations
research tools can still be useful as they allow one to specify a
set of explicit assumptions and examine the range of feasible
posgsibilities given those assumptions. In this case a
sophisticated user can do parametric analyses with appropriate
operations research models and gain substantial undaerstanding of
the nature of the strategic landscape and the advantages and
disadvantages of different strategic approaches, It is
particularly important, however, that the user understand the
significance of factors that cannot explicitly be introduced into
the analysis, such as perceptions, human reliability, or crisis
mentalities. Their absence in models creates a misleading sense
of predictability as well as a heavy bias toward tha influence of
tangible variables as opposed to the intangible. The use of
contingency analyses discussed below seeks to provide this
capability to evaluate strategic options in military competition
Planning, drawing on military combat nodels; the use of planning
games and Soviet-style analyses (also discussed below} is intended

to help the military competition planner take the intangibles into
account.
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The third type of operations research application in
business planning is what might be called inverse sensitivity
analysis. Here, instead of the classical paradigm of specifying
constraints and an objective function, then searching for the
optimal solution, the analysis seeks to identify parameters that
do not matter in the problem under examination. In most business
planning and military planning problems, there are too many
parameters for systematic sensitivity analyses. The initial task
is to eliminate most parameters, identifying for further analysis
those that are truly important. Operations research models can
help perform this function for business planners. We discuss below
a similar role for contingency analyses in helping to determine the
most important variables in describing states of the military
competition.

3.3.7 Simulations

Dramatic advances in personal computers and simulation
software have revolutionized the ability of individuals to
construct and manipulate simulations of business operations. One
can now describe a "system" on a personal computer by specifying
variables, relations among the variables (including feedback
loops), time lags in the influence of cne variable on others, and
so forth. This network of variables and their relations can be
displayed on the user's screen, facilitating examination of how
changes in one variable affects the others. Basically, current
software allows one to construct a complex model in a short period
of time, to perform sensitivity analyses and graphically display
relationships, and to understand the structure of the model within
a brief period of experimentation.

This technology is being used by some businesses for
strategic planning in the form of "microworlds™: computer
simulations based on speacific planning scenarios. These

72




simulations allow managers to vary the assumptions of their
strateqgic plannars; provide feedback about how changes in these
assumptions affect the manager's scope for action, and indicate how
their actions will affect growth or profits. One recent
application of microworld simulation techniques was exploration of
alternative scenarios about the world petroleum market.’ Another
was a simulation of the U.S. government budget, to allow policy
makers and congressmen to understand better the constraints on
reducing the federal budget deficit.

The areas to which business simulations have haen
successfully applied are relatively simple compared with the U.s.-
Soviet military competition. A simulation of the military
competition that allowed analysts to assess the impact of changes
in certain variables on the state of t e competition clearly would

be useful. We are, however, skeptical about thae ability of
computer simulations to capture all important complexities of the
military competition. As discussed below, however, simulations

have considerable potential as a tool for the kind of military
combat analyses (or contingency analyses) that we judge to be a
central part of competition Planning.

Our skepticism results from the complexity of the
competitive environment, the rich sets of choices available to each
side in the military competition, and the highly imperfect
understanding of the relations among these variables, Complexity,
the multitude of choicea, and the lack of a good theory for
relating competition variables leads to substantial uncertainty
about adversary goals, strataegies, and future actions; about how
the multipolar environment will affect the U.S.-Soviet competition;
and about domestic conditions in the United States that could
affect the competition. This uncertainty implies the need for U.S.
competition strategies that can adapt readily to new information
and for analysis methods that draw extensively on the ability of
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the human mind to analyze complex patterns of behavior and to
synthesize information.

Compounding the inherent difficulties of adequately
modeling complex and dynamic environments with computer simulations
is the fact that, for competition planning, simulations would be
used by the large Pentagon bureaucracy, not by single analysts
acting independently. A large bureaucracy finds it daifficult to
use simulations as an exploratory vehicle, tending rather to reject
simulation models that have not been officially "blessed" and to
assume that the authorized simulations adequately reflect all the
important variables. Thus, even though contemporary simulation
software facilitates analysis of the structure of a system, the
slow-moving and highly structured nature of debate within a large
bureaucracy and the associated need for explicit statements of
assumptions mean that it is unlikely that military competition
planning could exploit the power of this modern software.

We propose the use of military balance assessments,
adversary move/countermove games and analyses, and mnmilitary
contingency analyses as the best approach to understanding the
structure of the U.S.-Soviet military competition, rather than an
approach that in some fundamental way is based ‘on computer
simulations. It may be that over time balance assessments, ganmes,
and contingency analyses will lead to sufficient understanding of
the overall structure of the military competition to permit greater
use of modern computer simulation tools, but the state of the art
of competition planning is far from this condition today. Even
with substantial progress in understanding thae competitive
environment and adversary interactions in the military competition,
the role for computer simulations probably will be much more to
archive and manipulate knowledge arrived at through other means,
than to carry out research directly to advance the state of
knowledge about the structure of the competition. Whatever the
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role that simulations turn out to have in competition planning, the
ability now found in some business simulations (and beginning to
appear in combat simulations} to assemble and change the structure
of a system rapidly and cheaply will be essential.

1.3.B Business Games

Business games involve teams of people facing some
business problem in a simulated or game environment that is
designed to highlight adversarial or competitive relations, as well
as opportunities for cooperative behavior. Such games are used by
companies and business schools for four purposes:

® Education and training in management skills, strategic
planning, and investment decisions or in company
policies and procedures.

® Evaluation of potential organizational changes in
cases where the internal group dynamics that could be
set in motion by the changes may be inmportant.

e Evaluation of potential investments in cases where

moves and countermoves among compatitors are
important.

® Strategic planning, especially to understand the

nature and consequences of changes in tha competitive
environment.

Business games were popular in the 1960s and 19703, and
may have declined in usage during the 1980s; in any event, their
use is not growing dramatically.

The idea of using games to assist in projecting and
evaluating the consequences of adversary woves and countermoves
has clear applicability to the U.S.-Soviet long-term military
competition, and is incorporated into our planning approach.
Moreover, games may be of value in understanding the consequences
of changes in the future security environment. Tha specific
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techniques usad in business games are, however, fairly standard
and do not provide improved ways to use games for military
competition planning. Indeed, the Department of Defense appears
to be leading the state of the art of applying games to strategic
planning, with such innovations as the RAND Strategy Rssessment
Syster and path games.

3.3.9 Summary

In our survey of business planning tools and analysis
methods we found some broad analogies that are helpful in
understanding planning approaches to the military competition and
have drawn on these analogies in developing the planning concepts
and methods described in this report. The major analogies from
business planning that we found useful are the following:

@ The need to understand the strategic environment in
which competition is taking place.

® The use of detailed models to help determine what
variables are important in the strategic environment
and to help select specific strategies in light of
trends in these variables.

® The use of gaming to help understand what the
plausible range of adversary actions night be and
possibly to aid in understanding the consequences of
changes in the strategic environment.

e Portfolio management.

We also found that the details of these concepts need to
be reworked extensively for military competition planning. Thus,
we found no business planning tools or nethods that can be
tranasferred fairly directly to planning for the U.S.-Soviet long-
term military competition.
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3.4 CLASBBICAL ANALYSIS TOOLS: LOGIC AND JUDGMENT

logic and expert judgment have been combined in a
tradition of analytic essays that goes back to the early Greek
philosophers, epitomized in the writings of Plato. The analytic
essay is still a powerful tecol and is used in such varied forums
as international security ijournals and Pentagon staff papers.
Contemporary examples of the application of logic and expert
Judgment in essay form to problems of strategy include the work of
Albert Wohlstetter, the report on DRiscriminate Deterrence by the
Commission on Integrated Long-~Term Strategy, and the reports by the
Commission's Future Security Environment Working Group. The papers
of DoD Competitive Task Forces also are in thig vein.

The essential methodology of the analytic essay involves
the application of inductive and deductive logic to facts and
Judgments, often guided by expert insights and intuition, and the
synthesis of the results into a coherent set of conclusions. Such
essays draw variously on  historical data; scientific,
technological, eéngineering, and military information; and
political, economic, demographic, and social data and projections.
Some also draw upon the results of quantitative analyses. The best
of analytic essays go beyond induction and deduction to formulate
new perspectives on security issues, define new problems for
consideration, synthesize conclusions, and propound policies.

The analytic essay is a classic means for packaging the
results of more detailed analyses in order to influence policy and
strategy, to persuade others to implement preferred approaches,
and to resolve bureaucratic disputes on security issues. It has
a clear place in competition planning, including the following:

® ldentifying important trends in the competitive
environment.

® Characterizing the state of the military competition.
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e Formulating and resolving issues about U.S. goals and
strategies in the military competition.

® Achieving consensus on U.S. goals and strategies and
promulgating policy guidance to implement U.S.
strategies.

The best =-- or most useful -- analytic essays for
competition planning have certain hallmarks. One is transparency:
the explicit statement of assumptions so the reader can easily
understand what factors primarily determine the conclusions.
Another is a kind of reproducibility in which the reasoning that
leads from assumptions and input data to conclusions is set forth
clearly for critical review by others. Not only is this sound
scholarship, it also fosters closure of bureaucratic debates.
Finally, the best analytic essays often meld together both
quantitative and nonquantitative analysis.

The analytic essay is an important tool for competition
planning, but its classical techniques are well understood, even
if the vast majority of such essays do not reach the highest
standards of this form. Therefore, we will not pursue this topic
further.

A few words about expert judgment are, however, in order.
There are a number of systematic technigques for extracting and
utilizing the judgment of experts, but they should be applied with
caution because these techniques (e.g., the Dalphi method) are
often used uncritically and for purposes that are not suitable.

Expert judgment techniques should be used primarily to
develop inputs for analysis, not as a substitute for the analytic
process. They should be drawn upon sparingly, focused as narrowly
as possible on relatively uncomplicated questions, backed by
explicit statements of the experts about why they reached certain
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judgments, subjected to critical review and debate, and tested
against data and analysis wherever possible. The areas of

competition planning where expert judgment probably can most
usefully be applied are the following:

® Understanding what trends in the competitive environ-
ment are most important.

® Developing a range of plausible future moves or
countermaves by adversaries or third players.

e Formulation of candidate U.S. goals and strategies for
analysis.

3.3 RBEGIONAL POLITICAL-MILITARY ANALYSIS

A form of the analytic essay in which logic and expert
Judgment are combined with summaries of pertinent country data and
political forecasting is regional political-military analysis.
Examples abound in political, regional, and international security
journals, in the State Department, and in the Office of the
Secretary of Defense. Most regional analyses have a near-ternm,
descriptive, tactical focus, and are only peripherally useful for
competition planning. Occasional articles or papers take a longer-
term perspective; these are potentially more valuable for our
purposes.

Regional political-military analyses that are directed
specifically at competition planning issues can make a number of
contributions, including tha following:

® Aid in understanding the competitive envircnment.

® Help to make U.S. competition planning assumptions
about the bahavior of other countries explicit,

® Help to offset the U.S. tendency to attribute U.8.-
style ocutlooks on the competition to other countries
and thus to facilitate improvead understanding of the
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regional constraints and opportunities associated with
U.S., Soviet, and third player moves and countermoves.

® Assist in explaining U.S. goals and strategies to
allies and other Xkey regional actors, and in
implementing U.S. strategies that have regional
components,

3.6 FORECABTIRG TECHNIQUES

Forecasting is the extrapolation of current trends into
the future, using some form of systematic analysis (often
gquantitative) combined with judgment. Several kinds of forecasting
potentially are relevant to military competition planning:
political, economic, demographic, technological, military, and
cost., Political forecasting is discussed briefly above, in
connection with regional political-military analyses.

Economic-trenda are usually projected forward in terns
of gross national product (GNP) or, when combined with demographic
projections, in terms of per capita GNP. They aid understanding
about the future resources that various countries can allocate to
the military sactor. One economic forecasting technique has been
developed by Decision Science Applications, Inc. specifically for
military competition planning. This is path costing, 'a method for
determining the economic implications of two strategies competing
over time, using a deterministic path simulation technique.

Demographic projections may include, in addition to
population growth, the fraction of populations in various age
groups or ethnic groups and comparisons of urban and rural
population trends. Demographic forecasting is an aid to
understanding future political and social conditions in various
countries and can provide inputs to economic and military
projections.
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Technological forecasting typically involves projecting
the state of varioua technologies such as jet engine thrust, laser
pointing accuracy, computer weights and volumes, or communications
rates. Technological forecasting may also be more broadly cast,
seeking to identify emerging technologies with military
applications and their impact both on the characteristics of weapon
systems and on the nature of warfare. Soviet military technology
forecasts have this broad character: the Commission on Integrated
Long-Term Strategy also undertook such broad forecasts of military
technology.'® Related to military technology forecasting is the
more traditional kinds of projections carried out by the
intelligence community: order of battle and weapon system
characteristics such as accuracy, range, or payload.

While not normally considered forecasting, the projection
of the costs of future weapons falls into this category of
analysis, with the same benefits and uncertainties that are
associated with other kinds of forecasting. This is particularly
true for projections of the costs of weapon systems that would use
technology that is significantly more advanced than today's, that
could involve new designs, or that have not Yet entered
daevelopment. Such systems (e.g., the Strategic Defense Systen,
advanced stealthy aircraft or ships, or smart cruise missiles) may
figqure prominently in strategies for the competition, and their
costs must be considered in devising these strategies. The vaguely
defined character of fhese weapons and the asscciated technology
introduces additional cost uncertainties on top of those normally

encountered for weapon systems that are about to enter developmant
or production.

Another application of forecasting that could aid in
formulating strategies that realistically take costs into account
is the projection of future DoD budgets, given assumptions about
the size of the future force and the rate at which existing
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military capital stocks are to be replaced." Such budget
projections can help to identify problems in maintaining the
current competitive position or to indicate the amount of

discretionary investment funds available for new competitive
initiatives.

Forecasting has a number of applications in competition
planning, notably in characterizing the competitive environment,
projecting adversary moves or countermoves, setting U.S. goals, and
selecting strategies.

e Economic, demegraphic, technological, and mnilitary
forecasting are major tools for characterizing the
future competitive environment, as exemplified by the
analysis of the Future Security Environment Working
Group in support of the Commission on Integrated Long-
Term Strategy.

e Economic, demographic, technological, and military
forecasting can make some contributions to
understanding the constraints and opportunities
associated with future U.S., Soviet, and third player
actions and thus help to project moves and
countermoves, to set U.S. goals in the competition,
and to formulate U.S. strategiles. Much of this
contribution would c¢ome through application of
forecasting in periodic updates of the survey of the
competitive environment, although it may be useful to
carry out additional forecasts to analyse candidate
goals and strategies.

e Cost forecasting should be carried out for candidate
U.S. goals and strategies as a check on their economic
feasibility.

The limitations of forecasting techniques should bhe kept
clearly in view when using these tools for competition planning.
Forecasting is of necessity a continuous extrapolation from today's
trends; it does not deal adequately with the discontinuities that
sometimes will occur. Moreover, it is easy to be misled by the
apparent precision of quantitative forecasts and overlook the often
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considerable uncertainties associated with economic, damographic,
technological, military, and cost projections that go beyond a few
Years into the future. Unfortunately, it is exactly these long~
term forecasts that are most useful for competition planning.

More variables affecting the cost of future U.S. weapon
systems are under the control of the Department of Defense than is
the case for future economic, demographic, technological, and
military trends. This observation raises the question whether it
is possible to improve the accuracy of U.S. weapon system cost
forecasts in ways that are not feasible for other types aof
forecasting. The problems are substantial. Parametars such as
power, frequency, shaft horsepower, and speed are good predicto:s
of future costs. But thesa performance parameters often are not
known for advanced systems that may be deployed ten to twenty years
into the future or they represent such leapa in the state of the

art that current data bases for cost-estimating relationships are
not applicable.

The SDI program is giving some attention to improved
methods for cast forecasting. Today, most cost estimates for
space~pased systems and other leading-edge technology weapon
systems are based on system weight, which is not a very accurate
method. One approach to improving cost forecasting is to draw on
technology forecasting methods to davaelop cost-estimating
relationships based on advanced performance parameters, rather than
on weight. Another approach is to devise analytic, R&D, and
production techniques that improve the ability of the Department
of Defense to maintain weapon syscems within cost goals, even at
the sacrifice of some performance.

Either approach to improved cost foracasting -~ more
accurate projection of the coats to achieve certain performance
goals or affordability techniques that give confidence of achieving
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adequate mission performance capabilities within fixed cost goails
-- would prove valuable for competition planning, to help ensure
that U.S. goals and strategies are consistent with the resources
likely to ba available to the Department of Defense in the futurae.

Forecasting will never be an exact art, especially for
the kind of 1long-term forecasts that appear most useful for
competition planning. The main use of forecasting in the military
competition is to gain an improved understanding of the competitive
environment, of the constraints and opportunities that may affect
the goals and strataegies of the United States, the Soviet Union,
and third players, and of the uncertainties associated with all of
this. In fact, use of forecasting techniques in competition
planning probably should dwell extensively on exploring
uncertainties through sensitivity analyses and bounding
projections, to aid in developing hedges, adaptive strategies, or
other portfolio management actions. '

3.7 MILITARY BALANCE ASSEBBMENTS

Net assessments of military balances are analyses of
trends and asymmetries in the capabilities of oppesing military
forces in specific regions such as Europe or the Far East. They
generally are carried out in order to understand the consequences
of shortfalls ‘n U.S. or allied military forces and the
opportunities provided by shortfalls in Soviet or allied
capabilities, and thus contribute to setting priorities for
improvements in forces, suppert, or doctrine. Net assessments are
carried out primarily by the Director of Net Assessment in the
office of tha Secretary of Defense; by the Joint Staff; and to a
1imited extent by congressional staffs and the services.

Closely related are net tachnical assessments, which are
analyses of trends and asymmpetries in the capabilities of opposing
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forces in specific mission areas such as fire support or submarine
warfare, with an emphasis on technology. Net technical assassnents
are conducted by the office of the under secretary of dafense for
acquisition and sometimes by the services.

In their most elemental form, net assessments (and net
technical assessments) merely compare trends in the order of battle
of U.S. and Soviet forces, with perhaps some rudimentary analysis
of these trands and the more obvious force asymmetries. Many nat
assessments still have that character. Over time, however, some
net assessments, especially those carried out by O0SD (Net
Assessment), have made a concerted effort also to analyze trends
and asymmetries in weapon system characteristica such as range,
payload, and accuracy; force deployments in peacetime: readiness;
sustainability; training; pPassive and active defenses; command and
control; and concepts and operaticnal plans for force employment.
Military balance assessments also are making efforts to take the
force capabilities of U.S. and Soviet allies into account. Using
methodology advances pioneered by 0SD (Net Assessment), the bast
of today's balance analyses seek to understand Soviet views of
military balances and to use combat analyses to determine which
specific trends and asymmetries have the most powerful influence
on the outcomes of possible wars. While net assessments have
always sought insight into likely war outcomes, the best of those
being produced today focus a variety of analytic tools on war
outcomes as a basic me&aure of military balancaes.

OSD (Net Assessment) makes periodic assessmenta of the
military balances in strategic nuclear forces; various regional
military balances, including Europe, the Middle East/Southwast
Asia, and East Asia and the Pacific; and functional assessments
such as the maritime balance and power projection capabilities.
This office also has carried out comparisons of U.s. and Soviet
military investment trends that aid in underastanding variocus force
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balances. These assessments are developed in detail for use by the
secretary of defense and his senior officials; brief unclassified
summaries have appeared in recent posture statements of the

secretary of defense and in the 1988 edition of Soyiet Military
Power. Similar net assessment topics are covered by the Jeoint

Staff in their annual statement on the military posture.

While some balance assessments consider only current
forces,” most examine pertinent data from the past and preseni,
sometimes with projections into the near future. Embedding the
current balance of forces in trends over time facilitates
understanding of the ease or difficulty of changing the trends and
provides an improved context for evaluating the impact on the
balance of changes in weapons, force levels, or operational

concepts.

Net assessments are used publicly to argue for propbsad
DoD budgets and force improvement measures. Internal to the
Department of Defense, net assessments are used to a limited extent
to help determine which force improvement measures will have the
greatest positive effect on military balances. Net technical
assessments are used to help guide DoD investments in technology.

Net assessments have strong potential as an analytic tool
for competition planning, particularly toc evaluate the current
state of the military competition. Balance assessments can also
contribute to identifying which changes in the competitive
environment are most important (by evaluating the impact of such
changes on military balances), to determining Soviet goals and
strategies in the competition (by highlighting Soviet problems in
current military balances), and to setting U.S. goals in the
competition (by analyzing U.S. problems in current balances).
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The concapt of the state of the competition is discussed
in volume I, with an emphasis on three dimensions: the military
balance, the competitive positions of the two sides, and the state
of relevant elements in the competitive environment such as
deterrence, reassurance of allies, and crisis resolution abilities.
Obvicusly, net assessments contribute directly and importantly to
evaluations of military balances in various subareas of the
competition. These assessments are the best means available for
evaluating the U.S. ability to fight effectively in future wars,
which is a key dimension of the state of the peacetime military
competition. Moreover, since assessment of trends and asymmetries
in factors relevant to the ability of each side to competa in
peacetime is an important part of determining each side's
coppetitive position, techniques for analyzing military balances
have the potential for adaptation to analysis of this second
dimension of the state of the competition as well. Through their
ability to evaluate the implications of military balance trends and
asymmetries for more U.S. traditional political- military
objectives such as deterrence, net assessments can also contribute

to understanding the third dimension of the state of the
competition.

As discussed below in chapter 3.10 and in chapter 6,
contingency analysis -- or analysis of nilitary combat in specific
scenarios -- constitutes a class of analysis tools separate from
military balance assessments. But the most advanced concepts for
net assessments (and net technical assessments) draw extansivaly
on contingency analysis to identify important force engagements in
a campaign for more detailed analysis and to identify those trends
and asymmetries that strongly affect war outcomes in order to focus
balance assessxents on these factors. Thus, contingency analysis
should aid in applying balance assessments for evaluating the state
of the competition and for other competition planning purposes.
As discussed below, however, contingency analysis also has direct
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functions in competition planning separate from net assessment
applications, notably as a primary tool for evaluating alternative
U.S. goals and strategies.

A number of improvements in military balance assessments
methods are needed before balance assessments can fully realize
their potential to support competition planning. These
improvements are treated in more detail in chapter 4. 1In brief,
they are as follows:

® Extension of existing balance assessments to more
regions (e.g., outer space) and to a greater diversity
of combat scenarios in the multipolar competitive
environment.

e Development of methods for applying military balance
concepts to assessment of the U.S. and Soviet
competitive positions.

® Development of succinct summaries of military bafance
assessments for use in brief descriptions of the state
of the competition.

e Improved military balance assessment techniques,
espacially for focusing more strongly on war outcomes,
for identifying the most important factors in complex
balances, for easily analyzing a wide range of combat
scenarios, and for synthesizing these analyses into
a coherent assessment.

e Improved means for determining Soviet and third player
views of military balances and for integrating these
into coherent assessments.

3.8 ANALYSBIS OF SOVIET THREATES AND CAPABILITIES

Analysias of current and future Soviet threats and
behavior in the peacetime competition contributes primarily to the
following areas of U.S. competition planning:

e Determination of Soviet competition goals and
strategies.




e Assessment of the likely impact of U.S. competition
goals, strategies, and actions on Soviet weapon
acquisition and operational concepts for force
amployment

® Projection of future Soviet behavior in the military
competition, particularly the identification of a
plausible range of future Soviet initiatives and
responses as an aid to evaluating candidate U.S. goals
and strategies.

Analysis of Soviet military capabilities and peacetime behavior
also contributes indirectly to other aspects of U.S. competition
planning, such as identifying and evaluating changes in the
competitive environment and evaluating the current state of the
competition.

It is both natural and bureaucratically necessary for the
Department of Defense to look to the intelligence community for the
required analysis of the USSR in support of competition planning.
However, the capabilities and resource allocation priorities of the
intelligence community do not align closely with DoD competition
analysis needs. In peacetime, a large percentagae of the
community's collaétion, processing, and analysis resources are
devoted to determining the current Soviet order of battle and
projecting it into the future: to estimating current and future
characteristics of Soviet weapon systems; and to determining the
location and readiness of Soviet forces. While these products
about current and near-future Soviet forces are essential for
evaluating the state of the competition using net assessment

techniques, they do not contribute to other parts of competition
planning and analysis.

The intelligence community is responsible for estimating
the possible effects of Soviet capabilities and actions on the
ability of the United States to achieve its goals. Though there
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is much debate about the desirability of focusing on intentions
rather than on capabilities, it is generally concluded that the
intelligence community is mostly responsible for providing
estimates of capabilities and not for estimating intentions. Only
the latter really requires an understanding of the Soviet rationale
for various courses of action. It is this rationale that is the
focus of Soviet-style analysis. In Soviet-style analysis, the
questions are why or when might the Soviets act. Analysis of
capabilities addresses only "Could they?"

The intelligence community also gathers information and
performs analyses in areas that may more directly support DoD
compatition planning, notably work on the Soviet economy and
politics within both the USSR and the Soviet empire. But this work
does not have high priority for resources, sometimes has been
controversial and even wrong, and in some cases such as Soviet
political trends falls into a bureaucratic gray area that inhibits
imaginative research by the intelligence community.

The way in which the intelligence community potentially
could most strongly contribute to competition planning is by
drawing on Soviet military planning metheds and information to
estimate Soviet competition goals and strategies and to project a
range of future Soviet competition moves and countermoves. The
Soviet military planning process is, however, shrouded in secrecy
and is based on a set of premises that differ significantly from
those underlying U.S. military planning. Further, competition
planning analysis has a time horizon of ten to twenty years or more
and must consider a range of possible Soviet options that current
Soviet military planning may not now be addressing, including
Soviet responses to candidate U.S. actions that have not yet been
adopted by the United States and that may never be. Theraefore,
replication or emulation of the Soviet military planning process
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is needed much more than is any intelligence that may be available
on current Soviet plans.

Replicating the Soviet military planning process is not
an area in which the intelligence community traditionally has been
strong. Moreover, the community generally feels restricted
bureaucratically in developing alternative future Soviet actions
for analysis by tha Department of Defense, especially Soviet
actions that are intended as responses to future U.S. moves that
are under evaluation by the Defense Department.

To support competition planning, a focused effort is
needed to incorporate explicit representation of the Soviet
perspective on possible responses or initiatives. It has been
demonstrated that mirror-image analysis of Soviet perspactives can
lead to serious errors. Thus, a Soviet-style analysis of Soviet
goals, strategies, and actions in the long-term military
competition is needed, one that applies reasoning and analysis
tools in ways that approximate Soviet analysis as closely as
possible, based on an understanding of Soviet organizations, Soviet
decision making, Soviet analytic techniques, and Soviet practices.
This is not a mode of analysis in which the intelligence community
is comfortable operating. The intelligence community, together
with 0SD (Net Assessment) has, however, fostered research on
Soviet-style analysis methods for use by other organizations.

Thus, DoD competition planning should draw upon support
from the intelligence community, but should also draw on Soviet-
style analyses performed outside the community, especially to
address longer-term planning issues. The essential stepa in a

Soviet-style analysis to support competition planning are as
follows:
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@ Develop an estimate of the Soviet view of the threat.

e Identify possible Soviet responses to this threat,
reasoning as the Soviets probably would. Four types
of decisions that could be considered by the USSR
should be examined:

- Decisions about Soviet mnilitary doctrine,
military objectives, and victory criteria.

- Decisions on development of new weapon systems.

- Decisions about priorities for basic research.

-- Decisions with respect to the operational art
and tactics with which Soviet forces would be
employed.

& Evaluate this set of Soviet response options, using
Soviet criteria and methods.

This type of Soviet-style analysis can contribute in
several ways to competition planning, as follows (see chapter 5.2
for a more detailed discussion):

@ Identifying subareas in which the Soviet Union may
choose to concentrate its competitive efforts in the
future.

e Understanding Soviet perceptions of U.S. actions and
options.

e Anticipating Soviet responses to U.S. strategies and
actions and Soviet competitive initiatives.

e Identifying ways in which the United States can make
effective Soviet initiatives and responses more
difficult.

While substantial progress has been made in developing
Soviet-style analysis methods in recent years, not many analysts
have the required training and experience and the techniques of
Soviet-style analysis have not been institutionalized within the
Department of Defense. Three improvements are needad in order to
provide better analysis of Soviet capabilities in support of
competition planning and to move more strongly toward
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institutionalizing Soviet-atyle analysis. More people need
training and analytic experience along lines that give them a broad
understanding of how Soviet decision-makers think, plan, and
decide; more efficient ways to use these individuals need to be
established in the Department of Defense; and analysts or
strategists with little background in Soviet studies need to
acquire greater skills in generating hypotheses for Soviet-style
analysis and in working with the Soviet~style analysts. Approaches
to these problems are discussed in more detail in chapter 5.5.

3.9 POLITICAL-MILITARY GAMING

Politico-military games are simulations of selected
aspects of the current or future world that focus on national
security issues. What distingquishes games from other forms of
simulation is the use of human players in the simulation in ways
that capture adversarial or cooperative relationshipas. Thus, games
normally are composed of two or more teams with interests that are
opposed or at least are not totally aligned. Important features
of the real-world environment are simulated in the games. A
control team steers the scenario, decides the outcomes of team
interactions, represents politico-military influences outside of
the teams, and records game results. Some form of analytic support
often is provided to the players or controllers.

The design of specific politico-military games is
dictated by the purposes of the games, which may be for training
or education, for entertainment, or for analysis. Games used for
analysis usually have one of three broad objectives: to explore a
new politico-military environment, in order to determine what may
be important about that environment; to laarn how to think about
an ill-defined problem:; or to test solutions to a problem.
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Another way to classify games is according to whether
they simulate combat situations (war games), crises and
confrontations that could lead to war (crisis games), or peacetime
political-military planning or competition (planning games). War
games use the opposing teams to direct the use of their respective
forces in a military campaign, with analytic support to decide the
outcomes of force engagements. This support may be rudimentary
(e. g., the judgment of experts on the control team, perhaps
augmented by random-number devices for determining outcomes) or may
be gquite elaborate, with computer mcdels of engagements and other
combat processes, One form of the war game, the RAND Strategy
Assessment System, is highly automated, including the use of
artificial intelligence software to replace the U.S. or the Soviet
teans,.

Some recent developments involve combinations of human
players and such extensive computer support that they are hybrids
at the interface between politico-military gaming and combat
modeling. One example of this kind of hybrid is interactive
computer simulations, in which human operators intervene from time
to time to change the orders under which computer-simulated forces
are operating. Another example is the Simnet system, in which
human operators are placed in tank or helicopter mock-ups with
high-fidelity physical simulation of the combat environment. A
distributed computer network allows these mock-ups to perform
combat functions and simulates tactical engagements with high
fidelity. Because they have the potential to support competition
planning in ways similar to more traditional combat mnodels,
interactive computer simulations and Simnet are discussed in
chapter 3.10 below.

Crisis games generally involve traditional politico-
military gaming techniques, as do planning games. One intaresting
form of planning game, which has potential for competition planning
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applications, is the path game. This form explores a move/counter-
move path from the praesent into the future, simulating the
decision-making processes of the various sides and the impact of
these decisions over a long period of time.

During the 1950s and into the 1960s, politico-military
gaming had a certain ascendancy in the Pentagon and in research
institutes like RAND. Gaming was a less prominent tool in military
planning during the 1970s, but came back into greater use during
the 1980s. Noteworthy gaming applications in the 1980s included
war games to study alternative military campaign concepts for force
employment, path games to support SDI and nuclear and chemical
force acquisition decisions, and recent games conducted by OSD (Net
Assessment) to explore the implications of the survey of the future
security environment conducted in support of the Commimssion on
Integrated Long-Term Strategy.

Gaming has major strengths, but also major weaknesses;
both dictate how it should be used as a tool of analysis. The key
strengths of gaming lie in the integral role of human players in
the game process: the use of people to model complex human
processaes such as the interaction of adversaries, varying national
styles of decision making and command, national perceptions, and
doctrinal predilections adapted to specific game situations. The
role of humans in games and the relative scenarlo-independence of
computer support for many types of games allow more rapid
adaptation of games to new scenarios or problems than is the case
for many other types of analysis tools, especially large combat
models. Moreover, with the right game structura, players can
themselves sarve as analysts by, for example, synthesizing new

alternatives for analysis or deriving analytic results from the
game play.
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The integral role of human players in games also is
responsible for the major weaknesses of games as analytic tools.
Games are not reliable predictors of competition, crisis, or combat
outcomes, though they can indicate general trends, problems, or
opportunities that result from a given set of initial game
conditions and the goals and strategies of the contending parties.
Moreover, games tend to be manpower intensive and hence costly and
time-consuming to set up and operate, although progress may be
possible in reducing the resources needed for games, as discussed
in chapter 6.

This brief review of the strengths and weaknesses of
gaming suggests that the primary application of games to
competition planning should be in the form of peacetime planning
games, with contingency analysis (rather than gaming) being the
primary means for evaluating goals and strategies in potential
combat conditions. Gaming and contingency analysis have naturally
complementary roles in setting U.S. competition goals, evaluating
alternative U.S. strategies, and analyzing candidate portfolio
management approaches, as depicted in Figure 6:

e Gaming can serve as a kind of coarse filter to
identify the most promising candidate U.S. goals and
strategies in the context of U.S. and Soviet moves
and countermoves over time. It serves this purpose
by helping to determine the future =state of the
military competition 1likely to result from each
candidate set of U.S. goals and strategies.

e Contingency analysis can serve as a more refined tool
for testing the candidate goals and strategies that
emerge from the filter of the gaming analysis.
Contingency analysis (discussed in more detail in
chapters 3.10 and 6) is the evaluation of military
effactiveness and likely war outcomes when U.S. and
Soviet forces associated with a future state of the
competition fight one another in various contingency
scenarios. Combat meodels are a key part of
contingency analysis,
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Thus, planning games appear to have considerable
potential for analytic support to competition planning by
subjecting candidate U.S. goals and strategles to the effects of
Soviet and third player moves and countermoves. As depicted in
Figure 7 (a schematic representation of the space of current and
future states of the military competition), while a U.S. strategy
may be intended to achieve a certain future state (shown with a
dashed line), when U.S5. strategy interacts with the strategies of
the Soviets and third players in a sequence of moves and
countermoves over time, the result may be a gquite different state
(shown with a s0lid line), one much less desirable for the United
States. Competition planning games can help evaluate alternative
U.S5. goals and strategies in this move/countermove context by
indicating which future states of the competition are likely to
result and by identifying portfolio management actions that will
contribute to achieving the most desirabla future states.

More specifically, competition planning games should have
the following purposes in the analysis of candidate U.S. goals,
strategies, and portfolio management apprecaches:

® Serve as a test bed for alternative U.S. competition
goals and strategies by simulating peacetime mnoves
and countermoves in which the Soviet-style adversary
is seeking to block or undercut U.S. initiatives and
to make <competitive gains thorough 1its own
initiatives.

e Evaluate the sensitivity of alternative U.S. goals and
strategies to third player goals, strategies, and
actions,

e Explore the uncertainties associated with future moves
and countermoves in order to identify U.S. problems
and opportunities to be addressed by portfolio
management actions.

® Identify key military contingencies for more detailed
combat analysis and determine the future miljitary
balance likely to result from a move/countarmove
sequence, as an input to these contingency analyses.
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Planning games alsoc have a number of secondary roles in
competition planning. Through the kind of move/countermove games
outlined above, they can test the reascnableness of estimates of
Soviet and third player goals and strategies developed by other
means. They can help evaluate the consequences of changes in the
competitive environment. Moreover, planning games can contribute
to diagnosing the current state of the competition by identifying
strengths and weaknesses in the current U.S. and Soviet competitive
positions, in terms of how these positions limit or enhance each
side's competitive efforts in a series of moves and countermoves
into the future.

It is possible that games alsc can be a means for
capturing and archiving knowledge about the U.S.-Soviet military
competition that is gained over time. For example, the results of
move/countermove games, interesting U.S., Soviet, and third pl&yer
strategies and portfolio management techniques, and important
sensitivity tests can gradually be incorporated into the structure
of competition planning games. Some of these results, plus
contingency scenarios that planning games show to ba important,
might also be incorporated into the Red and Blue agents and the
scenario generator of the RAND Strateqgy Assessment Syster .

Improvements in current planning game techniques are
needed before gaming can realize its full potential as an analytic
toecl for competition planning. These improvements include the
following, which are discussed in greater detail in chapter 6:

e Devising ways to move players realistically into
future security conditions, in the sensea of causing
players to emulate credibly the actions of decision
makers in conditions of ten to twenty years or more
into the future.

e Reducing the cost, manpower, and set-up times for
usaful, credible analytic games.
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e Converting move/countermove games into estimates of
future states of the competition.

® Increasing the number of variations on U.S. and Soyiet
goals and strategies that can be examined in a fixed
number of games (1.e., improving game productivity).

e Developing practical, efficiaent ways to capture and

archive in games the results of past competition
analyses.

3.10 COMBAT MODELING

Combat models are simplified repraesentations of military
combat in which the kinds and degrees of detail are determined by
the specific analytic purposes for which the models are designed.
Our discussion focuses on gquantitative models of combat, which
still encompass a wide range, including simple mathematical models,
computer simulations, interactive campaign models, and the combined
computer and physical simulations of the Simnet system. We survey
these classes of combat models below, summarize their strengths and
weaknesses for competition planning, recommend specific roles for

models in competition planning, and identify improvemsnts that are
needed in combat models used for this purpose.

Our discussion of combat models is organized by type of
model, but it is well also to have the range of applications of
combat models in mind, because these applications, many of which
have little direct relevance to competition planning, heavily

influence thae design of specific combat models. Major model
applications include the following:™

¢ Battle planning: the preparation of concepts,
doctrine, and plans for wartime operations, based on
friendly and enamy orders of battle, the exiating

strategic or tactical environment, and specific
missions or objectives.

® Wartime operations: the conduct of war, which is
distinguished from battle Planning by knowledge of the
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avgilability cf friendly and enemy forces, the
ocbjectives for friendly and enemy forces, and actual
performance capabilities of weapons.

® Weapon system procurement: the design of weapon
systens or selection from among competing weapons.

® Force sizing: decisions about how many weapon systems,
delivery platforms, and force units to procure,
cperate, and support in the future.

® Logistics planning: the structuring, sizing, and
operation of military logistics support.

e National policy analysis: policy analyses (e.g., arms
control or broad national strategy) that are
influenced by  or influence military combat
capabilities.

Mathematical models of combat had their origins in the
period after World War I, pioneered by Lanchester and Richardson.
They are combat representations in the form of mathematical
equations; analysts often use conputers to perform calculations
using these egquations, but the essence of this class of models is
mathematical formulas, not the step-by-step simulation of combat
processes, Such mathematical models generally are relatively
simple in form and are intended to reflect only the most important
quantifiable wvariables in a combat situation.

While mathematical models sormetimes are used for initial
scoping of more detailed simulation models, thaeir most widespread
and effective use has been to help improve military operations in
wartime. This was the focus of operations research in its
beginnings during World War II, and there were similar applications
in later U.S. wars. Essentially, a simple mathematical model is
applied to combat data in order to optimize the allocation of
forces or to improve tha tactics for employing forces. The
selection of the right measuras of aeffectiveness is as important
as the development of the model for this kind of applicatien.
Examples include allied bombing and convoy tactics in World War
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II, ASW search models, and the Lanchester models of force
attrition.

Computer simulations are representations in computer
programs of the detailed steps over time in the movement,
engagement, and support of combat forces. Forces may be
represented at levels of aggregation that vary from battalion-size
maneuver units to individual artillery pieces; the scope of
operations represented in these simulations can vary from one-on-
cne weapon versus weapon engagements, to few-on-few tactical
engagemants, up to theater-level campaigns. Human decisions are
represented by preprogrammed decision rules; randomness is
represented by probabilistic tables or decision rules and random-
number generators. Computer simulations tend to be large and
expensive; to require substantial amounts of data; and to be
tailored to specific types of forces, scenarios, and combat
doctrine and tactics. Examples include air defense penetration
models, armor/anti-armor target vulnerability models, models of
air, ground, or naval engagements, strategic exchange or strategic
defense models, and some logistics models. They are used primarily

for battle planning, forca sizing, and weapon systenm procurement
analyses.

Interactive campaign models operate on a computer system,
but differ from computer simulations in two ways: they aggregate
combat functions at the campaign or theater level and they allow
easy analyst interaction with the computer model to provide command
decisions and to alter model inputs or assumptions.

More specifically, interactivae campaign models are
designed to incorporats varying doctrine or force employment
concapts for the opposing forces and to facilitate sensitivity
analyses in which the analyst plays an active part during the on-
line operation of the model. The model architecture is a
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relatively simple framework for adapting the model to new forces
and combat situations, the model's routines tend toc be simple
mathematical algorithms rather than detailed simulations, and the
model provides user-friendly display interfaces with the analyst.
Campaign models of this type move forces at the user's direction,
cause force engagements to occur, evaluate engagement outcomes,
reflect the resulting attrition in subsequent campaign operations,
and measure the progress of the campaign toward each side's combat
goals. Since these campaign models are based on algorithms,
movement rates, and probabilities of engagement and kill, their
data requirements are more modast than those of computer
simulations, but much of the data must be derived from more
detailed combat modeling and analysis.

The RAND Strategy Assessment System is an example of an
interactive campaign model. This system is an automated war game
in which on-line human interaction with the computer model is
provided primarily by heuristic rule-based agents or computer
routines that emulate the decisions of the commanders of the
opposing sides. In this case, analysts interact with the models
through the heuristic rules incorporated into the Blue and Red
command agents. The RAND Strategy Assessment System alsc includes
analytic war plans to automatically work through the command
decisions needed in specific campaigns and algorithmic modeling of
both the force operations to carry out these plans and the
resulting force engagements.

Another example of an interactive campaign model is the
Maritime model developed by Science Applications Intarnational
Corporation under contract to the Defense Nuclear Agency. Maritime
was developed to support determination of theater nuclear weapon
requiremants related to naval warfare. All major conventional
naval force operations are, however, also modeled, since one of the
purposes of developing this model was to reflect adequately the
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contributions of conventional forces before, during, and after the

usa of nuclear weapons. Hence, Maritime is a two-sided model of

conventional~nuclear naval campaiqns, and includes fleet air

defense, antisubmarine warfare, submarine warfare, surface

operations, strikes on targets ashore, and use of land-based

aircraft to attack forces at sea. The user sets up the initial

conditions of the campaign; moves forces; causes engagements to

occur, if desired (engagements also will occur automatically if the

user does not intervene); and adapts subsequent campaign operations

to the results of force engagements. This model allows the user

to save the current state of the campaign at any point in order to

conduct scenario branching analyses in which alternative campaign

courses are examined from that peint on. Interactive campaign

models are a relatively new development, so their applications are

still emerging. Currently, this class of combat models is being

used primarily to support force sizing analyses and weapon systen
procuremant dacisions, although these modals have the potential'
also to support battle planning and net assessments.

Simnet currently is a training system, but it has strong
potential for analytic support to long~-range planning, and
therefore is discussed here. Simnet currently simulates the combat
operations of tanke and helicopters, linking together a posaibly
large number of these vehicles in the same game environment, evan
though the individual vehicle simulators may be geographically
distributed throughout the United States or even worldwida. A
combination of physical simulators and computer-generated displays
provides a high-fidelity representation of the combat environment
percaived by the crews in each vehicle, including visual, sound,
combat communications, and sensor environments. These vaehicles are
netted into a common system by packet-switching data communications
among the computere driving each vehicle's environment, allowing
individual vehicles to maneuver, engage one another, suffer
breakdowns, or be killed or damaged in this common environment.
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Individual operators man these simulators at their home bases for

small unit training and for simulated exercises with other units
located elsewhere.

Simnet has the potential for analytic applications,
especially for the testing of new weapon concepts, weapon systems,
or doctrine in realistic, two-sided combat gituationa. By
combining the best features of computer modeling and free-play
exercises for analysis purposes, Simnet has the ability to evaluate
weapons or concepts in a realistic combat environment in which both
sides adapt their tactics to the new weapons or concepts, but at
considerably less expense than free-play exercises. Moreover, the
Simnet computer environment easily allows data to be recorded for
later analysis, permits variables to be controlled for analysis
purposes, and facilitates repeated tests for statistical validity.

Simnet can be a key tool for analysis of any combat
problem in which the actions of human oparators of weapon systems
or commanders are of major importance for combat outcomes.
Examples of such situations are armor/anti-armor engagements,
manned aircraft penetrating air defenses, and submarine warfare.
In each of these examples, human performance has a strong influence
on the course, pace, and outcome of the campaign through such
things as tactics, the interpretation of sensor outputs, and the
potential for electronic, acoustic, or visual decoying or
confusion.

The man-machine-computer system of Simnet has four
essential characteristics that give it the potential to be an
analysis tool:

e The highly detailed free-play interaction of small
tactical units in battle.

e The strong role of human players in this system and
the ability of the system to capture realistically the
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interactions between humans and the weapon systems
under study.

® The high-fidelity game world environment in which the
players perform.

® The ability to capture much of what Clausewitz termed
the "foq of war," including human errors,
communications losses, and the way that the loss of
a faw critical tactical units can affect the dynamics
of the battle. Obviously, the fear of injury or death
cannot be reflected in Simnet or any other mock-combat
simulation, but the physical and battlefield
environment of Simnet can realistically reflect
command style, small unit training and cohesion, and
the "adrenalin" effects of combat actions.

Thus, properly structured, Simnet can move rplayers
forward into future combat environments and gsimulate the combat
interactions of future tactical units realistically. Doctrine and
tactics for use of future weapon systems can evolve naturally in
Simnet, because -- unless artificially constrained =-- the Red and
Blue players will, under the pressure of the combat dynamics, adapt
their actions to the new conditions created by these new weapons
concepts. Obsolete doctrine quickly will become apparent in the
Simnet combat environment, In this sense, Simnet is a self-
adapting doctrinal system.

The strength of Simnet lies in its ability to model the
engagement of small tactical units (e.g., tanks, helicopters,
manned aircraft, SAM launchers, ships, or submarines) in many-on-
many situations. Whether Simnet can be scaled up to tha campaign
level or theatar level and stil} retain its benefits is an issue
that neaeds to be researched.

Simnet currently exists as a training prototype developed
by the Defense Advanced Research Projects Agency, and even in this
form considerable work needs to be done in order to simulate

realistically all relavant aspects of the tactical combat

107




environment. How to proceed is well understood; what is needed is
adeguate funding to improve the fidelity of the combat environment
of the present Simnet system. To move beyond a high-fidelity
training system to provide Simnet with the capability to analyze
the performance of future weapons or weapons concepts in a
realistic two-sided combat environment will require a considerable
investment, but such a capability would have c¢lear benefits for the
DoD acquisition process generally, as well as for competition
planning in particular.

This briaf survey of combat nodels allows us now to
summarize the strengths and weaknesses of this class of analytic
tools. Combat models are most useful for the analysis of combat
situations in which adequate data and understanding of the forces
and doctrines of the opposing sides are available, so that the
modael can capture the important physical and dynamic relationships
of the combat situation being analyzed. Models can be particularly
helpful in these cases if they can generate multiple runs to
facilitate sensitivity analyses without undue costs and in a time
period that c¢an support decisions.

Combat models are less helpful -- and can be misleading
-- when applied to situations in which the types of forces, the
balance of forces, the doctrines of the opposing sides, or other
aspects of the combat situation such as the terrain are quite
different from the combat conditions for which the models were
designed. Highly detajled computer simulations are especilally
difficult (and, therefore, costly) to adapt to new combat
sjtuations because of the way the original design conditions are
imbedded in this c¢lass of model. Simpler mathamatical models and
the emerging class of interactive combat models are in principle
easier to adapt to new situations, provided their designs are not
strongly tailored to one theater (e.g., Central Europe), one force
balance regime (e.g., the current structure and balance of

108




conventional forces in Central Europe), or one set of campaign
concepts (e.g., Soviet breakthrough doctrine or U.S8. airland battle
doctrine). In concept, Simnet can be adapted to new situations,
but how adaptable 1t would be in practice depends on the software
developed for a specific Simnet application. With proper design,
including adaptivity considerations, Simnet should be able to
support combat analysas of future force balances.

Competition planning requires assessment of alternative
future force balances as part of the evaluation of future states
of the competition that could result from a set of U.§. goals and
strategies in the military competition. Combat models have a
natural role in this evaluation by providing a capability to
evaluate future force balances in contingency analyses -- the
pitting of these opposing future against one another in war
scenarios, using the combat outcomes in these scenarios as a means

to help measure U.S. preferences for alternative future states of
thae compatition.

The difficulty is that combat models deéigned for today's
force balance regime may not useful, and could be misleading, when
applied to quite different military balance regimes in the future.
Simnet has the potential to analyze new force balance regimes in
the future, especially at the level of few-on-few or nany-on-many
tactical engagements. Simnet will, hovever, require an extensive
development program bafore it is able to carry out tactical
engagement analyses for future force balances.

Interactive combat models of the sort exemplified by the
Maritime model described above have the potential for analysis of
new force balances at tha campaign level, supported by mnore
detajled waapon-on-weapon and tactical engagement simulation
nodels. Determination of the 1likely kinds of future force
engagements and the doctrines associated with new weapon systems
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will, however, need to be made outside of the interactive combat
model using such tools as gaming and Soviet-style analyses.

Despite these limitations, combat models have a role in
the contingency analysis test bed for competition planning
described in chapter 6., This test bed would consist of a set of
war scenarios for use in evaluating future force balances and a set
of combat models for use in assessing the combat capabilities of
these opposing future forces in the set of war scenarios. Inputs
to this contingency analysis test bed would be provided by using
military Dbalance assessments, Soviet-style analyses, and
competition planning games to translate a set of U.S. competition
goals and strategies intoc a range of likely future military force
balances, with the range depending on Soviet initiatives and
responses and third player actions. War outcomes in <this
contingency analysis test bed would be an important measure of J.S.
preferences for altarnative future states of the competiticon and,
therefore, one means of evaluating alternative U.S. competition
goals and strategies.

The idea is not to predict the results of selecting a set
of competition goals and strategies; this would be naive, given
the complexity of future U.S., Soviet, and third player
interactions. Rather, the idea is to determine a range of future
force balances that bounds the likely results of selecting a
particular set of goals and strategies and to test this range of
future force balances in contingency analyses as a means of
evaluating alternative goals, strategies, and portfolio management
taechniques.

Military contingency analysis of this sort would,
therefore, primarily support the selection of U.S. conmpatition
goals, the evaluation of alternative strategles to achieve these
goals, and the evaluation of portfolio management altaernatives.
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As a secondary or derivative functicn, military contingency
analysis would support the diagnosis of the current state of the
competition by assessing the combat capabilities of current U.S.
and Soviet forces in various war scenarios.

For this purpose, the most useful type of combat models
appears to be interactive campaign models in which humans interact
directly with the computer. Whether the RAND Strategy Assessment
System can be made sufficiently adaptable to be a key tool for the
military contingency analysis test bed is not clear. Interactive
campaign models of either type (the RSAS type, in which humans
interact with the computer through heuristic programs, or the
Maritime type, in which humans interact directly with the computer)
will need to be supported by more detailed computer simulations of
weapon-on-weapon engagements or few-on-few tactical engagements.
Simnet potentially has a key role in a contingency analysis test
bed for competition Planning, if its development for this purpose
can be funded.

Nevertheless, these combat modelling tools are not
currently ideally suited for a contingency analysis test bed;
research on a number of improvements is needed. Most obvious is
the research needed to transform the analysis potential of the
current Simnet prototype into reality. Less obvious but probably
more important is research to reduce the time and costs associated
with contingency analyses. The analysis of the combat
effectiveness of alternative future forces can take years and many
millions of dollars to accomplish, as illustrated by the succession
of ICEM modernization studies in the 1580s and the aequally compliex
studies of alternative ways to modernize the air-breathing leg of
the strategic Triad carried out in the 1970s. How to reduce the
time and costs required for such contingency-oriented analyses is
a major problem. One line of inquiry relates to improved means for
archiving and drawing upon the results of past studies. Another
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is to find better ways to focus the analysis on the right issues
at an early stage. A third approach is to determine the degree of
detail needed in contingency analyses for competition planning
purposes, so that analyses at a suitably aggregated level of
approximation can be used.

At least two other problems need research. One is
the limited ability of most combat models to adapt easily to
analysis of a range of quite different force balance regimes that
we discuss above. Another is how best to generalize from the
detailed analysis of a variety of war scenarios to determine U.S.
preferences among alternative future force balances.

3.11 BUMMARY OF SUITABILITY OF CURRENT ANALYSIS TOOLS TFOR
COMPETITION PLANNING

Analysis tools for competition planning should contribute
to the following sequence of analyses, which is described in
greater detail in chapter 2.1 (see especially Figure 4):

e Diagnosis of the current state of the competition in
light of trends in the competitive environment.

e Formulation and evaluation of alternative U.S. goals
and strategles for improving the state o¢f the
competition, in an iterative process of winnowing and
refinement that arrives at a single preferred set of
goals and strategies. Analytic support to this
process consists of projecting future states of the
competition likely to result from specific goals and
strategies by considering a range of plausible U.S.,
Soviaet, and third player moves and countermoves.

® Support to the projection of future states through
davelopment and analysis of Soviet goals, strategies,
and actions in the military competition.

e Evaluation of alternative future states of tha
competition in terms of combat cutcomas in various war
scenarios, using contingency analyses. This
evaluation of altarnative future statas contributes
to the selection of goals and strategies.
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e Synthesis of a portfolio of strategies and actions
from the above analytic steps.

Of the analytic tools surveyed in this chapter, four
appear to have the greatest potential to support this analysis
process: military balance assessments, Soviet-style planning
analyses, competition planning games, and military contingency
analysis. Table 2 summarizes the primary and sacondary
contributions of these four tools to the competition planning
analysis functions identified in chapter 2 (see especially chapter
2.5.5 for discussion of these analysis functions).

Military balance assessments should be the primary tool
for carrying out diagnoses of the current state of the competition.
Balance assessments also can contribute to the identification and
evaluation of changes in the competitive environment, to the
determination of Soviet competition goals and strategies, and to
the formulation of U.S. competition goals,

Soviet-style planning analyses should be the primary
analytic tool for determining Soviet competition goals and
strategies, for determining likely impacts of U.S. competitive
actions on Soviet weapons acquisition and on Soviet doctrine, and
for identifying a plausible range of Soviet moves and countermoves
in the military competition. Soviet-style analyses also can
contribute to identifying and evaluating changes in the competitive
environment insofar as these changes arise in the USSR or impact
strongly on Soviet planning. Further, Soviet-style analysis can
help to diagnose the current state of the military competition.

Competition planning games and military contingency
analysis should be the primary tools for setting U.S. goals in the
military competition, for evaluating alternative U.S. strategies
for the competition, and for evaluating portfolio management
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alternatives. Competition planning game= also can contribute to
a number of other analytic functiona, including evaluation of
changes in the competitive environment, diagnosis of the current
state of the competition, and determination of Soviet and third
player goals and strategies. Military contingency analysis can
contribute to diagnoses of the state of the competition as well.

We have not identified analysis tools that can provide
the primary capability to carry out every analysis function shown
in Table 2. While the four major tools can make secondary
contributions to identifying and evaluating changes in the
competitive environment and determining third player goals and
strategies, research is needed to improve support for these
functions.

Other tools discussed in this chapter can contribute to

these two functiohs, as well as to the other analytic functions
listed in Table 2, as follows:

® Projections and assessments by the intelligence
community can aid@ in understanding Soviet and third
player goals and strategies, but the limitations of
intelligence projections for long-range planning must
be kept clearly in mind.

® Regional political-military analyses can contribute
to understanding of the changing competitive
environment, aid in making U.S. agssumptiona about the
behavior of other countries explicit, help to offset
the U.S. tendency to attribute U.S. -style perspectives
to other nations, and improve the understanding of the
regional constraints and opportunities associated with
U.S., Soviet, and third player moves and countermoves.
These analyses can also contribute to an improved U.s.
ability to explain its competitive goals and
strategies to allies and third players, and to
impliement U.S. competition strategies.

e Forecasting of eccnomic, demographic, technological,
and military trends can contribute to understanding
the competitive environment. Further, forecasting can
aid in understanding the constraints and opportunities
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associated with future U.S., Soviet, and third player
competition goals and strategies, and therefore can
help 1in projecting move/countermove sequences.
Forecasting of future military force posture costs can
serve as a feasibility check on U.S. goals and
strategies.

® Logic and expert judgment in the form of analytic
essays can contribute to identifying and evaluating
key trends in the competitive environment, to
characterizing the state of the military competition,
to formulating and resolving issues about geoals and
strategies, and to achieving consensus on goals and
strategies,

e Artificial intelligence and expert system software has
the potential to support Soviet-style analyses,
competition planning games, and military contingency
analyses.

® Modeling of military manpower resources may contribute
to feasibility checks on goals and strategies in light
cf demographic trends.

e Operations analysis and engineering trade-off studies
are important tools for the PPBS and operational
planning side of the interface between competition
planning and more traditional DoD planning systems
that is embodied in layer 4 of the competition
planning approcach described in chapter 1.

Tools used to support strategic planning in commercial
firms provide important analogies upon which to model military
competition planning concepts and methods, although the details
need considerable reworking to apply to military competition
planning. The primary business planning concepts that we have
drawn upon for this report include the following:

e¢ The need to understand the strategic environment
within which competition is taking place (what we have
terned the competitive environment).

® The use of models and analysis tools to help identify
the most important wvariables in the strategic
environment and to help formulate goals and
strategies.
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e The use of gaming to help identify a plausible range
of future strategies and moves by one's competitors.

e The concept of portfolioc management.

Many of the applications of analysis tools summarized in
the foregoing bulletized paragraphs should be part of the
intellectual background of literate, sophisticated analysts and
long-range national security planners. In our judgment, specially
commissioned analyses using these "lesser tools" of competition
planning should be the exception rather than the rule. The essence
of competition planning analysis is evaluation of the current
military balance, projection of a range of plausible future
military balances likely to result from a given set of U.S. goals
and strategies, and evaluation of the resulting possible states of
the balance in terms of war outcomes in a variety of scenarios.
For this reason, we recommend that analysis to support DoD
competition planning be centered on four primary tools: military
balance assessments, Soviet-style planning analyses, competition
planning games, and military contingency analysis.

It is conceivable that clever individuals will find
additional competition planning applications for scme of the other
analysis tools surveyed in this chapter. Based on our survey,
however, the Department of Defense should not invest substantial
resources to adapt these lesser tools to competition planning. The
greatest marginal returns for competition planning are most likely
to come from investments to adapt and improve thae four primary
analytic tools for competition planning identified above. These

tools and their needed improvements are discussed in mora detail
in the next four chapters.
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4. NILITARY BALANCE ASSESSMENTS

Military balance assessments analyze trends and
asymmetries in opposing force postures in a subarea of the
competition, focusing particularly on the implications of these
trends and asymmetries for war outcomes in various scenarios. As
such, they can play a major analytic role in competition planning
by helping to evaluate current and potential future states of the
military competition. The analysis of military force balances also
can contribute to understanding trends in the competitive

environment and to other analytic functions in competition
pPlanning.

This section examines the role that military balance
assessments can play in competition planning, expanding on the

brief survey found in chapter 3.7 by addressing the following
points: '

® Description of what constitutes a military balance
assessment.

® Specific ways that military balance asseszments can
support competition planning.

® Shortfalls in current balance assessment capabilities

to support competition planning, and research needed
to overcome these shortfalls.

4.1 WHAT CONSBTITUTES A MILITARY BALANCE ASBEBBMENT?

Net assessments of military force balances have been
carried out in various forms since the end of World war II.
Largely consisting of numerical force comparisons through the
19608, the process of net assessment became more sophisticated in
the 19708 with the establishment of a net assesament directorate
in the 0Office of the Secretary of Defsnse. Mors recently, the
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Joint Staff and congressional staffs also have been preparing net
assessments.

Nat assessment is an evolving intellectual discipline,
and analytic techniques for net assessment vary widely. The more
useful net assessments seek to go beyond order-of-battle
comparisons to include qualitative characteristics of weapon
systems, dJdefensive as well as offensive forces, doctrine and
concepts for force employment, and the effects of less tangible but
nevertheless important factors such as training, readiness, command
and control, the organization of forces, and the coalition aspects
of warfare. The concept of analyzing trends and asymmetries in
opposing forces, force capabilities, and combat effectiveness has
emerged over time as a distinctive characteristic of net
assessments,

The most useful net assessments for competition planning
purposes consist of four essential elements: analysis of trends
and asymmetries, use of war scenarios, a strong focus on combat
engagements and war outcomes, and the development of implications
of the assessments for the Department of Defense. To carry out a
military balance assessment, one must array and analyze past,
current, and projected future trends and asymmetries in opposing
force capabilities that most importantly affect war outcomes. The
analysis should consider an adegquate range of war scenarios
involving varying assumptions about whether all allies on the two
sides fight, what the war aims of each side are, how each side
might employ its available forces, and the amount of force
mobilization and readiness increases on each side before major
engagements take place. Modeling and analysis in these scenarios
should be directed particularly at understanding the likely course
~and pace of campaigns in the war, the likely war outcomes, and what
forces, force posture characteristics, or other factors most
strongly determine war outcomes. Finally, a net assassment should
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synthesize these analyses and develop implications for the
peacetime U.S.-Soviet military competition, for deterrence, and for
the U.S. ability to resolve crises peacefully, to influence
regional wars in which it is not directly involved, and to defend

its own and allied interests in wars with the USSR or other
adversaries.

This brief characterization makes clear that a net
assessment can be a complicated undertaking. For this reason,
rather than trying to assess the worldwide U.S.-Soviet military
balance, net assessments are made of balances in subareas of the
competition such as intercontinental nuclear forces, Europe, East
Asia, or outer space. O0SD (Net Assessment) also makes assessments
of the U.S.-Soviet maritime and power projection balances. These
assessments serve as diagnostic tools for DoD leaders, to highlight
problems or opportunities that should be addressed by DoD weapon
system acquisition planning, by JCS operational planning, or by
U.S. diplomatic or arms contrel actions. Given this focus for
current net assessments, it is an obvicus step to extend this
analytic discipline to include support for competition planning,

especially to help diagnose the state of the U.S.-Soviet military
competition in various subareas.

Two kinds of analysis are central to the conduct of
military balance assessments: the analysis of force posture trends
and asymmetries and the analyais of combat engagements.

The proper arraying of past, present, and projected
future data related to the force postures of the opposing sides in
a military balance assessment will highlight important trends and
asymmetries within and between the two sides. Analysis of these
force posture trends and asymmetries can then lead to development
of trends in war outcomaes and in the relative contributions of air,
ground, and naval forces to the balance. But a number of issues
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arise in carrying out comparative assessments of force trends,
notably what specific trends and asymmetries to array and analyze,
how to draw general conclusions from what could be a large number
of specific trends and asymmetries, and how to avoid excessive
dependence on scenario details in a comparative assessment of
trends and asymmetries.

The concept of critical engagements is key to resolving
these issues. Critical engagements are those opposing force
engagements in various war scenarios that most powerfully affect
the course, pace, and outcomes of the these wars. Examination of
the critical engagements for a set of war scenarios will indicate
which specific trends and asymmetries strongly affect war ocutcones
and which should therefore be analyzed. The translation of force
posture trends and asymmetries into trends in critical engagements
(e.g., by using campaign models) provides a way to derive general
conclusions from a set of particular trends and asymmetries. And
the use of a set of critical engagements derived from a range of
war scenarios provides a means to buffer the analysis of trends and
asymmetries from the fine details of the scenarios.

While the analysis of trends and asymmetries is necessary
for a net assessment, it is not sufficient. The opposing forces
must be played against each other in war scenarios in order to
consider adequately the effects of such factors as doctrine,
training, defenses, and readiness. Hence, combat analyses are also
essential for net assessments.

The concept of critical engagements in war scenarios also
provides the key to organizing combat analyses in a military
balance assessment. Since it is in the critical engagements --— the
opposing force interactions that determine war outcomes -- that
combat capabilities are put to the most stressing tests, combat
analyses that support net assessments should be structured first
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to identify which engagements are critical, then to carry out
sansitivity analyses to help understand the relative contributions
made by various types of opposing forces to war outcomas through
the critical engagements.

To put these concepts into a more structured context and
to providé a more detailed appreciation for how one carries out a
net assessment, the following paragraphs describe a saries of
general steps that should be executed when performing a military
balance assessment. Figure 8 depicts these steps; each step is
numbered or lettered in both the figure and the narrative, to
enable easy correlation between the two.

l. Develop a set of war scenarios and select one to be
used in the analysis.

2. Determine the critical engagements for each scenario,
using the following substeps:

A. Describe the war aims of each major belligerent in
the scenario.

B. Develop a campaign plan for each side by first
examining the strategic choices each side must make
for employing its available forces over time in
various geographic areas during the campaign in order
to achieve its war aims. Then, based on an analysis
of strategic choices and on information about actual
or probable war plans, develop the campaign plans.

C. Detarmine the initial war conditions on D day that
have important bearing on the campaign outcomes,
especially the degree of mobilization and readiness
of each side, the location of each side's forces on
D day, and the alignment and degres of participation
in the war of peacetime allies and key third parties.

D. Play the forces of each side in the scenario, using
the campaign plans developed above and starting from
the initial war conditions on D day. Theater-level
campaign models or other contingency analysis tools
have an important role in this stap. Eassantially,
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Figure 8. The concept of critical engagements has
an Important role in net assessment.
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these models allow the analyst to examine opposing
force interactions in the campaign and to conduct
sensitivity analyses in order to accomplish the next
step, which is to determine which force interactions

Qr engagements most strongly affect the outcome of the
war. -

E. Determine the set of critical engagements for the
scenario, in terms of the impact on war outcomes. To
illustrate this concept, examples of critical
engagements in the East Asian/Pacific part of a globkal
war scenario might be the air battle over Northeast

ia, the U.S. ASW campaign, and the Soviet countar-

I campaign. Criteria for criticality of engagements
will need to be developed for the specific war aims
of each side in each scenario, but generally force
engagements will be deemed critical if they strongly
affect the postwar balance of forces, the control of
aescalation, the territory held by each side at the end
ocf the war, and postwar political alignments.
Sensitivity analyses using combat analyses will be
important for determining which engagements are
critical, essentially by deleting certain engagements
from a campaign and determining whether there is a
significant change in the war outcome.

3. In the course of determining the critical
engagements, a number of critical issues will be identified,
associated, for example, with uncertainties arising out of steps

2A-2E. These issues should be compiled into a list for more
detailed analysis in step 5.

4. The next step is to assess trends and asymmetries
across the entire set of scenarios being used for the analysis.
This step uses the scenarios developed in step 1 and the critical
engagenents identified in step 2; analyzes the associated past,
present, and future force posture trends and asymmetries; and
translates the force posture trends and asymmetries into trends in
the critical engagements as a means of generalizing from the

detailed trends and asymmetries. This analysis involves the
following substaps: '
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A. Determine which trends and asymmetries in forces,
support, and C’I have major effects on the pace and
results of each critical engagement. These are the
force posture trends and asymmetries that are
important across the set of scenarjos. Which trends
and asymmetries are important often will be obvious,
but combat analyses may be needed in some cases.

B. Array the data that are relevant to the impprtapt
force posture trends and asymmetries identified in
step 4.A.

C. Analyze these data in order to understand the factors
responsible for the force posture trends and
asymmetries and to determine what the military
implications are.

D. Based on step 4.C, translate the force posture trends
and agymmetries into ¢trends in the critical
engagements. For example, it will be important to
understand the impact of the force posture trends on
which engagements are critical as a function of
historical time; on how the likely results of these
engagements change as a function of historical tine:
on each side's operational concepts for force
employment; and on how war outcomes vary over
historical time in each scenario.

E. Identify additional critical issues and associated
uncertainties based on the assessment of trends and
asymmetries. Combine these with the critical issues
identified in step 3, as an input to the next step.

5. Analyze in greater detail the critical issues that
define combat capabilities which emerge from the above analysis of
critical engagements and trends and asymmetries. Weapon-on-weapon
and tactical combat analyses will be important tools for this step.

6. Conduct additional theater-level analyses for past,
present, or future forces, as appropriate.

7. Synthesjize all of this analysis into an assessment
of comparative warfighting capabilities and the contributions of
ground, air, and naval combat power to the military balance.
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Finally, determine the implications for the peacetime military
competition, deterrence of attacks, reaasurance of allies, crisis
resolution capabilities, and war outcomes.

The net assessment steps outlined above may seem too
complex or time-consuming for many problems, but these steps can
be applied with varying level of detail for net assessment purposes
or as a contribution to the diagnosis of the state of the U.S.-
Soviet military competition in one or more subareas. The required
level of detail depends on whether the assessment is an in-depth
diagnosis or a brief update of past analyses. The foregoing steps
can be used as a checklist to guide expert judgment, as a context
into which a discrete analysis of some aspect of the balance can
be set, or as a guide to a detalled set of balance analyses.

4.2 ROLE OF MILITARY BALANCE ASSESSMENTS IN COMPETITION
PLANNING :

The foregoing summary of what constitutes a net
assessment indicates that balance assessments serve three purposes
that are important for competition planning:

® Balance assessments translate the current U.S. and
Soviet force postures in a given subarea of the

peacetime competition into war outcomes in various
scenarios.

¢ Further, they provide an understanding of what it is
about the current U.S. and Soviet force postures that
is responsible for these war outcomes, as a diagnosatic
aid to support decisions about which aspects of the
balance the United Stataes should try to preserve and
which it should try to improve.

e Finally, balance assessments set these diagnoses into
the context of historical and projected trends and
asymmetries, so U.S. planners can understand the ease

or difficulty of preserving or changing aspects of the
current military balance.
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Thus, military balance assessments are a natural analytic
tool for diagnosing the current state of the U.S5.-Soviet military
competition.

We discuss the concept of the state of the competition
in volume I, concluding that this concept has a central role in
competition planning because, in order to formulate competition
strategies, U.S. planners must know what the current state of the
competition is, what the United States likes and does not like
about the current state, and toward which future state or states
it should try to move the competition. 1In chapter 2, therefore,
we indicated that describing and diagnosing the current state of
the competition is an essential part of the analytic support to
competition planning.

This diagnosis should be applied to the three dimensions
of the state of the military competition described in volume I:
the U.5.-Soviet military balance, the competitive positions of the
two sides, and the condition of more traditional U.S. political-
military objectives such as deterrence, reassurance of allies, and
the ability to resolve crises peacefully.

The importance of net assessments for diagnosing the
first dimension of the state of the military competition -- the
military balance in a given subarea of the competition -- is
obvious. But net assessments can contribute to diagnoses of the
second and third dimensions as well. The process of assessing a
military balance will aid in understanding in detail the
competitive advantages held by each side, the sources of these
advantages, the ease or difficulty with which thaey might be
overcome, and the extent to which one side or the other holds
various forms of competitive injitiative, all elements of the
competitive positions of the two sides. Moreover, the final step
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in the net assessment approach cutlined above is to determine the
implications of the military balance analyses for the traditicnal
U.S. political-military planning concerns such as deterrence,
reassurance, and crisis resolution capabilities. In this way,
military balance assessments also can contribute to diagnosing the
third dimension of the state of the competition.

Therefore, we recommend that military balance assessments
be the primary analytic tool for diagnosing the current state of
the U.S.-Soviet military competition. Specifically, net
assessments for diagnestic purposes should be carried out
periodically in each of the regional subareas of the competition;
net technical assessments for major mission areas should be carried
out periodically to diagnose the state of the competition in the
technology subarea. Assessments perhaps every four years would be
in order, or whenever a major review of U.S. competition goals is
warranted. Such assessments are being carried out now as a part
of the normal 0SD and JCS planning activities, so their application
to competition planning should not impose a major increase in the
analytic workload. In order to support competition planning,
however, current assessments should be more directly focusad on
evaluating the state of the competition, particularly with more
attention to the second and third dimensions of the state.

Military balance assessments also have the potential to
evaluate alternative future state of the competition, as an aid to
setting U.S. competition goals. Given the uncertainties associated
with projecting states of the competition a dacade or more into the
future and the amount of work required to carry out a full-blown
balance assessment, we recommend that the evaluation of alternative
future states of the competition be limited to the combat analysis
portion of a balance assessment, focusing on critical force
engagements. Combat analyses, or contingency analyses, involving
the opposing forces likely to result from a sequence of U.S. and
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Soviet moves and countermoves associated with a candidate set of
U.S. competition goals and strategies can be a major analytic means
for determining U.S. preferences for goals and strategies, as
discussed in chapter 7. Nevertheless, net assessments of the
current state of the U.S.-Soviet military competition can help to
set U.S. competition goals by showing what aspects of the current
balance the United States should try to maintain or enhance, and
what aspects it should try to change in some fundamental way.

Moreover, the net assessment process alsc can contribute
to determining Soviet competition gocals and strategies, in support
of U.S. planning. This contribution would naturally fall out of
the analysis of trends and asymmetries and of Soviet strategic
choices in various war scenariocs that are part of a net assessment.
Each side must make strategic choices about where and when to
employ its available forces in order to achieve its war aims in a
given scenario. These choices are constrained by the size and
characteristics of that side's forces, the capabjilities of the
opposing forces, and perhaps by third player military capabilities,
and should be examined in a net assessment. Such analyses of
trends in Soviet strategic choices and of the problems or
opportunities the Soviets currently face in making strategic
choices about force employment in various scenarios can contribute
to understanding what goals and strategies the Soviets may be
pursuing in the peacetime competition.

Finally, military balance assessments can contribute to
identifying changes in the competitive environment and determining
their implicationas for the nature of the ongoing military
competition. Examination of trends in critical engagements and war
outcomes, the broader analysis of trends and asymmetries in
military balances, tha consideration of new types of war scenarios,
and sansitivity analyses, particularly as they relate to allies and
third players, as well as to political, economic, demographic, and
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technological trends in the United States and the Soviet Union
== all of these net assessment analyses can aid in understanding
how the competitive environment may be changing.

4.3 RESEARCH TOPICS

Military balance assessments are a natural and important
analytic tool for diagnosing the state of the U.5.-Soviet military
competition, but they are not perfectly suited for this
application. A numbar of improvements are needed bafore balance
assessments can fully realize their potential for analytic support
to competition planning. Research approaches to these problems are
discussed below, but none of these improvements is needed in order
for military balances assessments to contribute immediately to
competition planning. Net assessment is one of the more mature
analytic tools faor competition Planning.

As indicated in chapter 3.7, improvements are needed in
five areas:

® Extension of existing balance assessments to more
regions and topics.

® Methods for applying military balance assessments to
diagnosis of the U.S. and Soviet competitive
positions.

® Summary descriptors of the state of military balances.
® Techniques for improving military balance assessments.

® Ways to determine Soviet and third player views of
military balances.

Probably the most important area for improvement is the
extension of existing military balance assessments, since current
assessments do not cover all key areas related to the U.S.~Soviet
long-term military competition. Two types of extensions are
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needed: to additional subareas of the competition and to a richer
saet of scenarios in existing balance assessments.

Saveral subareas of the U.S.-Soviet competition are not
adequately covered by military balance assessments, making it
difficult to diagnose accurately the state of the competition in
these areas: outer space; the subarea of technology: and the low
intensity conflict dimension of several competition subareas.
Outer space currently is an active area of U.S.-Soviet military
competition that is likely to grow in importance even if the U.S.-
Soviet competition in Europe and in intercontinental forces
diminishes. Military technology clearly will continue to be a key
area of U.S.-Soviet competition, one in which the Soviet Union is
seeking to make major gains through perestrojka and acquisition of
Western technology over the next two decades or more, while also
trying to restrain selected U.S. applications of advanced
technelogy through arms control. Low intensity conflict is
emerging as an important area of military competition, partly
because it is a means through which the USSR has tried and may
continue to try to attack U.S. interests in the Third World and
partly because it is a way in which third players increasingly may
compete with the United States.

None of these subareas currently is addressed adequately
by military balance assessments. The technology balance in various
mission areas is addressed superficially in DoD reports and posture
statements, but has not recently been subjected to the kind of in-
depth net technical assessments that the Department of Defense
carried ocut in the 1970s. This practice needs to be restored, both

to support competition planning and to meet more immediate needs
in 0SD (Aquisition).

Within subareas of the competition that are covered in
some depth by existing net assessments, nmilitary balance analyses
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need to be extended to include a greater diversity of scenarios in
order adequately to address trends in the competitive environment.
Specifically, more work needs to be done in assessing the U.S.-
Soviet balance of forces in "lesser wars"™ -- scenarios that are
quite different from the canonical DoD planning scenarios of a
large intercontinental nuclear exchange and a large conventional
war in Central Europe. Some of these lesser wars should include
limited Soviet attacks on U.S. interests in various areas around
the Soviet periphery; others should include confrontations or wars
with third players in which the United States or Soviet Union may
or may not be directly involved, but which are influenced by or
influence the U.S.-Soviet balance of forces.

Many of these extensions are straightforward, requiring
only the commitment of resources to develop the necessary
scenarios, data basaes, and analyses. For example, additional
resources are tha_primary key to enriching the scenarios examinad
by existing net assessments and will contribute to extending
military balance assessments to new areas. But the latter alsc
needs research to improve analytic techniques. Specifically,
conceptual developments are needed as follows:

® For assessments of the military balance in outer
Space, ways must be found to relate military
operations in space to the terrestial air, ground, and
naval campaigns that would be supported by space
operations. Almost no development work has been done
on such analytic techniques.

® For net technical assessments of the technology
balance in various mission areas, analytic ways should
be devised to assess potential U.S. or Soviet

applicati9ns of advanced technologies in combat
analyses.

¢ For assessments of the low intensity conflict
dimension of military balances, ways must be developed
to relate the political and economic aspects of low
intensity conflict to the military aspect.
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Accordingly, we make two recommendations about extending
existing net assessments in order to improve support for
competition planning. First, the Department of Defense should
initiate pilot studies focused on improving the analytic techniques
for assessing the military balance in outer space, on developing
contingency-based net technical assessments of the technology
balance in various mission areas, and on assessing the low
intensity conflict dimension of military balances in appropriate
regions. These pilot studies should also be designed to stimulate
increased DoD interest in extending military balance assessments
to these areas, particularly for the purpose of diagnosing the
state of the U.S.-Soviet military competition.

Second, we recommend that the Department of Defense
devote resources to developing scenariocs, data bases, and analyses
related to laessar war scenarios in areas covered by existing ﬁat
assessnents.

A second priority for improving the capabilities of
military balance assessments to support competition planning is to
develop explicit methods for using net assessment concepts and
techniques to evaluate the competitive positions of the United
States and the Soviet Union. Diagnosis of the current state of the
U.S.-Soviet military competition requires, inter alia, an
evaluation of the relative competitive positions of the two sides
-- the extent to which each side has translated inherent strengths
and weaknesses into actual advantages for pursuing the peacetime
military competition. Understanding how well each aside is
currently postured to compete in various subareas is essential in
order to formulate sound U.S. goals and strategies, both to axploit
U.S8. strengths and Soviet weaknesses and to determine if
investments should be made to improve the U.S. ability to compete
in particular subareas.
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Being uniquely associated with competition planning, the
notion of competitive position is new for the Department of Defense
and therefore relatively undefined. We have suggested threa
indicators or measures to help evaluate the relative competitive
positions of the sides: competitive advantage, competitive
levaerage, and compatitive initiative.? More work is, however,
needed on measures of competitive positions and work needs to be
initiated on analytic methods to evaluate relative competitive
positions.

With regard to the latter, we already have observed that
the process of carrying out a net assessment of a military force
balance will yield insights into the relative eage or difficulty
with which either side can shift the balance in preferred
directions. It seems reasonable, therefore, to suggest further
that research be carried out to determine whether the concepts and
methods of net assessments can provide tools for direct application
to the evaluation of competitive positions. More work is needed
to define in greater detail the concept of competitive position in
the U.S5.-Soviet military competition and to develop measures or
indicators of the relative positions of the two sides. Beyond
this, howevar, we also recommend that the concepts embodied in net
agsessment methodologies be examined for applicability to
evaluating competitive positions. Specifically, we recommend
exploring the following concepts:

® Davelopment of analytic techniques to identify the
najmrpolitical,economic,tachnological,denographic,
organizational, and military factors that affect the
competitive positions of each side. Since a good
competitive position is cne that easily allows one
side to achieve a desired future state of the military
balance, it should be possible to translate advantages
and disadvantages in the current military balance into
an evaluation of competitive positions.
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® The use of trends and asymmetries in key factors in
the compatitive positions of each side as an
evaluation tool.

A third research area is the development of ways to
summarize succinctly a military balance assessment, for use in
brief descriptions of the state of the U.S.-Soviet military
competition. While not the most pressing problem in competition
planning, the ability to describe succinctly the current state of
the competition or alternative future states would facllitate
communication and debate about competition goals and strategies and
perhaps improve the U.S. ability to select goals and strategies.
The analeogy is with mathematical notation, which provides a kind
of shorthand for science, engineering, and operations research that
both simplifies discussion and improves the research in these
fields. While one cannot hope to reduce the complexities of the
military competition to mathematical equations and while br.ef
descriptors should not substitute for in-depth assessments, having
an accepted and brief way of describing what is really important
about the current or specific future states of the competition may
be able to provide similar benefits. Since the military balance
is one essential component of the state of the compatition and
since, as discussed above, military balance assessments contribute
importantly to diagnosing the other components of the state of the
competition, it may be that solving the problem of succinctly
describing a military balance assessment will solve the larger
problem of brief competition state descriptors.

Military balance assessments are complex and an effort
to describs such assessments briefly runs the danger of
oversimplification. Morecver, even summary descriptors of balances
must reflect the many uncertainties associated with translating
force posture trends into likely war outcomes. Nevertheless, the
human mind and human language require generalizations as a way
station to research progress and communication. And one
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instinctively feels that the essence of a military balance can be
captured in less than several hundred pages, even in less than
several tens of pages.

We recommend research along four lines, the first of
which is brief narrative descriptions. Recent annual reports by
the secretary of defense contain summaries of regional balance
assessments that vary from one to four pages; the 1988 edition of
Soviet Military Power contains summary balance assessments of
slightly greater length.? The second approach to succinct balance
descriptors is to use graphical displays of a few key trends, as
is done in the 1988 edition of Soviet Military Power. A third
approach is tabular in nature: to 1list the major military
advantages and disadvantages (or strengths and weaknesses) each
side has in the balance. The fourth approach would draw upon the
strateqgic choice diagrams and war diagrams that Science
Applications International Corporation developed as analysis tools
in carrying out a net assessment of the East Asian/Pacific military
balance, adapting these to sunmarizing the results of balance
assessments.’ A strategic choice diagram is a decision tree that
displays the major choices that a country must make in allocating
its available forces in space and time to various missions so as
to achieve its war aims in a given scenario. A war diagram is a
PERT network that represents the key combat activities that take

place as the forces of the two sides engage one another in a given
war scenarjio. |

Turning now to the fourth research area, the strong focus
on war outcomes that we racommend for military balance assessments
in support of competition planning results in the need to improve
net assessment techniques along these lines. Ressarch on the
following topics would prove useful for competition planning, as
waell as for the general art of net assessment:
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e Improved ways to relate trends and asymmetries in
military force postures to war outcomes in a variety
of scenarios.

® Improved ways to determine the most important factors
in a complex military balance.

e Efficient and rapid means for exploring a large number
of widely varying war scenarios in conducting balance
assessments.

® Improved ways to synthesize the results of a large
number of combat analyses and trends and asymmetries
into a single cocherent assessment.

As discussed in above, we recommend that the concept of
critical engagements be used to make progress on all of the above
problems. While this concept appears promising and has proven
useful in work related to the above problems, more research is
needed to develop detailed ways to apply the critical engagement
concept and to explore other potential approaches to theue
procblems. For example, the concept of a contingency analysis test
bed discussed in chapter 7 appears promising for improving the

speed and efficiency of combat analyses in a wide range of
scenarios.

The final research area we address relative to military
balance assessments is improved ways to determine Soviet and third
player views of military balances and to integrate these views into
coherent assessments and diagnoses of the state of the competition.
This problem has two related parts. The first is improving the
U.S. understanding of how Soviet planners assess military balances
and diagnose the state of the competition, with particular emphasis
on assessment techniques or views that differ significantly from
those of U.S. planners. Such understanding would improve U.S.
insights into Soviet competition goals and strategies by showing
what problems or opportunities they see in current military
balances. Progress is being made on this score, largely through
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research sponsored by 0OSD (Net Asseasment). Chapter 5 addresses
this topic further.

Sacond, understanding how third players like cChina,
Japan, or West GCermany view military balances and diagnose the
state of the U.S.-Soviet competition will become more important for
U.S. competition planning. While such nations have not
institutionalized net assessment analyses or theif functional
equivalent, they do have views about the condition of military
balances. Unfortunately, almost no systematic work has been done
in this area.
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5. BOVIET=STYLE PLANNING ANALYSIS

Soviet-style planning analysis applies reasoning and
analytic tools in ways that approximate actual Soviet planning
practices as closely as possible, based on an understanding of
Soviet organizations, decision making, and methods. Soviet-style

analysis can support U.S. competition planning in a number of
areas:

e Help to determine Soviet compatition goals and
strategles.

@ Aid in assessment of the likely impact of U.sS.
competition goals, strategles, and actions on Soviet

weapon acquisition and operational concepts for force
employment. -

® Help to project future Soviet behavior in the military
competition, particularly the identification of a
pPlausible range of future Soviet initiatives and

responses as an aid to evaluating candidate U.S. goals
and strateqgies.

This section examines approaches and issues associated
with using Soviet-style analysis to support U.S. competition
planning, addressing the following topics:

® How the need for understanding Soviet competitive
behavior has increased over time.

e Detailed discussion of the roles for Soviet-atyle
analysis in U.S. competition planning.

® A description of five categories of U.5. expertise for
Soviet-style analysis.

e Evaluation of current U.S. capabilities in these five
catagories.

¢ Recommendations for institutionalizing a Soviet-style
analysis capability to support U.S. compatition

Planning, as well as to provide other kinds of support
to the Department of Defense.
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5.1 RETROSPECTIVE ON THE MILITARY COMPETITION

The objective of improving the effectivenass of the
United States in the long-term military competition with the Soviet
Union naturally requires a good understanding of the nature of the
competition and of the behavior of the principal competitor with
the United s5tates. In the initial phases of the military
competition, which began in the aftermath of World War II, the
differences in the strengths and in the specific competitive
objectives of the two sides were sufficiently pronounced that it
was possible to compete without having a fundamental understanding
of Soviet competitive behavior. In the late 19508 and most of the
19608 the United States pursued a course aimed at developing
military forces and policies that could deter any military actions
the Soviets might initiate in support of their aggraessive political
ocbjactives. The United States was in a position of military
superiority and had sufficient resources to apply powerful leverage
over the much weaker Soviet Union. Even Soviet bluff and
conservative U.S. overestimates of Soviet military force
developments did not cast much doubt on the ability of the United
States to prevail in the military competitjon with the Soviet
Unien. Though a more detajled understanding of the actual
situation within the Soviet Union might have allowed the Unitad
States to compete more efficiently, such information probably would
not have materially affected overall U.S. priorities or strategy.

By the late 1%60s, however, it was becomring apparent that
the Soviet Union, albeit much weaker aeconomically than the United
States, could be a formidable rival to the United States in those
specific military areas where it chose to eaxcel. By the and of the
19708, it had become clear to many in the U.S. national security
establishment that the Scoviet Union had established a military
force structure and supporting military-industrial infrastructure
that could match (or <« potentially ~-- exceed) the capabilities of
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the United States in most major areas of the military competition,
In fact, many feared that the United States had allowed the Soviet
Union to develop some areas of distinct competitive advantage over
the United States while this country was preoccupied with the war
in Vietnam.

In the 1980s the United States began to redress some of
the deficiencies in its operational capabilities and to modernize
forces and upgrade operational planning to make them more suited
for the threats that were emarging in the Soviet Union and the
Warsaw Pact countries. At the same time, both superpowers
apparently recognized that the competition for military power was
baecoming increasingly demanding as the sophistication of modern
military forces grew. As a result, the competition in the
development and modernization of military forces was seen as an
important dimension of military capability by both sides.
Increasingly, the focus of military planning in both the United
States and the USSR has been on the peacetime development of
military forces as much as on planning for the possible future
employment of these forces. Both sides are now seeking to direct
the competition in force development into areas that allow them to
exploit their compaetitive advantages and to use their available
resources to maintain a strong position relative to the other side.

As a result, the military competition between the United
States and the USSR has become increasingly sophisticated. The
management of this competition requires ever more complex
interactions with economic policy, manpower utilization, diplomacy,
foreign policy, and arms control. In order to direct tha
competition toward those areas in which the United States may hold
advantages, it is now necessary to have a wmuch smore pProfound

understanding of the strengths, weaknesses, and preferences of the
USSR than has been neaded in the past.

145




There are a number of different sources of information
that can be used to understand Soviet strateqy for the military
competition, including intelligence on their miljtary forces,
synthesis of their comments on plans and directions in military
force development, and assessment of the capacities of their
military-industrial facilities. In order, however, to assess
longer-range Soviet options or to understand why the Soviets have
set their priorities as they have, it appears necessary to have
the capability to do Soviet-style analysis: to emulate the process
through which Soviet planners evaluate alternative courses of
action, make decisions, and implement plans. It is only through
such an approcach that it is possible to anticipate changes in
Soviet behavior or to understand the effect on Soviet plans and
actions that might result from a U.S. decision or action. Though
the traditional products of the intelligence community do an
adequate job of describing the Soviet Union, Soviet-style analysis
is needed to explain it (i.e., to understand the "why" as well as
the "what").

5.2 ROLES FOR SOVIET-BTYLE ANALYSIS IN U.8. COMPETITION PLANNING

5.2.1 Identifying Competition Areas Accorded High Priority by
the USSR

The strong centralized control that is wielded by the
leadership of the Soviet Union has resultad in a distribution of
competences that seems paradoxical to the West: in some areas
(e.g., traditional military technologies) the USSR is extremely
capable, in others (e.g., electronics and information processing)
they cannot compete with any of the industrialized nations. In
general, the strengths of the USSR are a matter of Soviet cholce.
They consistently achieve impressive results in areas that are
accorded high priority by the leadership, wusually through
dedicated, long-term programs that build a soclid and redundant
infrastructure. Though such programs often result in a substantial
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competitive advantage for the Soviet Union, thay come at a high
cost -- the Soviets find it difficult to achieve any competence at
all in the many areas to which they cannct accord high priority.
This same phenomenon alsc can be observed in Soviet performance in
international athletic competition, where their investment in
infrastructure in selected areas makes them almost unbeatable.
Thus, to a much greater extent than is true of the United States,
the Soviet ability to compete in a specific area is almost entirely
a function of the dellberate choicaes of the leadership. Of course,
while the <centralized planning system facilitates this
"spotlighting® of selected areas of competition by the Soviet
leadership, the gross inefficiencies of this system and the
constraints on Soviet resources limit the number of areas that can
receive priority treatment.

As a result, the very act of identifying Soviet
weaknesses or U.S. strengths requires some ability tc anticipate
future Soviet priorities or, perhaps more practically, anticipate
conditions that might cause the Soviets to change priorities in
ways that could cause major shifts in their strengths relative to
those of the United States. Thus, U.S. strategy for competition
over the long term must consider the effects of possible shifts in
Soviet priorities and anticipate ways that the Soviets could

accommodate or try to eliminate pressures from U.S. competition
actions.

Accordingly, the fundamental role for Soviet-style
analysis in U.S. competition planning is to determine arsas where
the Soviets have alected to compete and, for understanding of
future Soviet priorities, the criteria with which they evaluate the
competition. 1In general, the Soviets will be strongest in those
areas where they have made a delibarate decision to develop their
strengths. Further, as a part of this analysis, it should be
possible to identify areas in which the Sovists probably could be
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strong competitors if they elected to shift their emphasis.
Finally, for those areas in which the Soviets have failed to build
the requisite infrastructure to be able to compete effectively, it
should be possible to estimate the length of time that would be
needed by the Soviets to develop competitive capabilities if they
decided to rectify a previous weakness and to identify areas of
the competition in which they might cut back in order to shift
resources to these new areas. The purpose of this type of
assessment is to describe the bounds on the durabllity of an
apparent Soviet weakness or a U.S. strength.

5.2.2 Understanding Soviet Perceptions of U.S. Actions and
Options.

The second major role for Soviet-style analysis of the
long-term military competition is development of an understanding
of the Soviet perception of U.S. actions and options. Because the
Soviets assess U.S. actions and options in terms of the effects
these could have on the Soviet Union, especially in circumstances
that are unfavorable to the Soviet Union, they often perceive the
potential consequences of these actions and options quite
differently than does the United States.

The openness of the U.S. decision process is both a help
and a hindrance to tha Soviets in attempting to develop an estimate
of the future conditions under which they might need to exercise
military power. They are assisted by the U.S. process in that it
is relatively easy to identify many (though not all) of the
competition areas in which the United States is investing effort
and resources. The fluidity of the U.S. R&D establishment and,
indeed, of the U.S. economy in general makes it more difficult,
however, for the Soviets to predict confidently future U.S.
strengths or areas of emphasis. It is also difficult for the
Soviets to predict which of the wealth of potential U.S. options
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will be realized or the time scale on which they might be
developad.

In addition to the differences in perception of potential
capabjlity that come from the inherent uncertainties that the
Soviets must contend with as thaey attempt to predict the cutcomes
of the U.S. decision rrocess, there also are differences in
perception that arise from asymmetries in U.S. and Soviet views of
the potential effects of a given U.S. action or capability. Thus,
the Soviets may have to be concerned about the potential effects
of a new U.S. system on a much broader spectrum of their own
missions or assets than the United States could count on being able
to threaten directly. For examplae, although the United States may
know that its mission planning capabilities for long-range cruise
migsiles preclude their use against mobile targets, the Soviets
apparently believe that these systems could be upgraded to allow
retargeting of the missile in flight. In fact, the Soviets
routinely discuss U.S. cruise missile systems as though an in-
flight course correction from a satellite is well within current
capabilities.

Finally, some U.S. capabilities are perceived differently
by the USSR simply because the Soviets have selected different
metrics for the evaluation of these capabilities than has the
United States. For example, the relationship between the amount
of time required to execute a combat action and the time that would
probably be available for actual execution of that action is a
basic Soviet measure of effectiveness for many different types of
combat actions (e.g., the response time of the Soviet air defense
system compared to the detection warning time). While the United
States also is sensitive to such relationships, analysis of the
"correspondence between required and available time" is probably
more routinely a part of assessments in the USSR than in the United
8tates. Thus, the Soviets will be sensitive to any vU.s. systen or
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action that could have the effect of either increasing the Soviet
response time or decreasing the warning time they raceive. This
sensitivity may cause the Soviets to perceive the effects of a U.S.
action guite differently than the United States perceives them,
even if there is no difference in percaptions of the specific
characteristics of the system or action. As an example, tha Soviet
concern about the Pershing II missile and the resulting leverage
that the decision to deploy this system afforded the United States
in arms control negotiations probably exceeded by a significant
measure the mission performance potential that the system provided
to the United States.

The same types of asymmetries in perceptions apply
perhaps even more strongly to R&D activities. Even with complete
and accurate informaticn, the Soviet view of the outcome of a long-
term U.S. R&D program or of a shift in U.S. strateqgy may be quite
different than the U.S. intention. These basic differences fin
perception may have a significant impact on Soviet strategies for
the competition and on their views of tha appropriate responses to
U.S. actions. For exampla, although SDI research on new types of
weaponry (e.g., hyperkinetic weapons and directed energy weapons)
is seen by the United States as part of a program toc davelop the
capabilities needed to defend against Soviet ballistirc missiles,
tha Soviets appear to see U.S. success in these research programs
as affecting general purpose force balances as well.

5.2.3 Anticipating 8Soviet Responses to U.S. Actions or
Strategies

Understanding the Soviet view of U.S. actions can do much
to provide a basis for anticipating Soviet responses, since their
responses will be conditioned strongly by their view of the nature
of the problems that their responses are intended to solve. An
understanding of the structure of Soviet decision making also can
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be useful in filtering a range of postulated Soviet responsas for
consistency with normal Soviet practice.

In order to anticipate the results of current or future
Soviet response decisions, it is necessary to havae sonme
understanding of (1) the organizational responsibilities of the
various Soviet decisionmaking entities, (2) the process through
which they operate, and (3) the criteria or analytic procedures
that are used to evaluate alternative options. Because the Soviet
military makes its decisions through a highly structured,
centralized decision process, there apparently is a greater degree
of regularity in the Soviet process than is the case with the U.s.
process. Although it is not possible tao predict the specific
outcomes of Soviet decisions with any degree of confidenca, the
steps they would take and the types of considerations they would
address in the course of their analysis can probably be anticipated
with some confidence. Because of the centralized nature of Soviet
military planning, the Soviet decision-making hierarchy is defined
in substantial daetail, as are the pProcedures that are to be
followed in making the decisions. Since the Soviet planning
pProcess does not provide many incentives for innovation, the most
likely Soviet actions are those that are mandated by official
charter. The fact that responses which require substantial
resource commitments must be incorporated into the gstructure of
the five-year economic plans adds a degree of continuity and
predictability in the ﬁiming of Soviet decisions that makes
assessing the likelihood of various Soviet responses feasible.
None of this appears likely to change under the kind of economic
and political restructuring introduced by Gorbachev to Adate.

Experience has shown that, although an understanding of
the Soviet decision process cannot allow one to predict Soviat
actions, it can be of significant value in understanding the amount
of effort that would be required for the Sovieta to implement
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various responses. For example, those responses that might bhe
routinely implemented through the normal decision process and that
require only resourcas that are normally available for the specific
functions in quastion should be considered likely. Alternatively,
those responses that would require a radical departure from normal
Soviet practice are less likely or might require significantly
longar to implement; if implemented, Soviet planning practices are
likely to provide early-warning indicators of these new types of
responses.

5.3 CATEGORIES OF U.8. EXPERTIBE FOR SOVIET-STYLE ANALYSIS

Current U.S. capabilities for Soviet-style analysis do
not provide a large set of individuals or organizations with
adequate training and rescurces to fulfill all of the requirements
for Soviet-style analysis. In order to perform all of the
requisite functions a substantial number of people are needed, each
prepared to emulate a specific class of Soviet planners (e.q.,
planners for each cf the Soviet military services, for the various
general staff functions, for the Soviet military educational
organizations, for the military-industrial ministries, and for the
scientific research organizations and design bureaus that support
the military). Because the development of such a knowledge base
has not been given priority by the U.S. government or academic
institutions, there is not a large pool of talent for performing
Soviet-stylae analysis.

In fact, there currently is no U.S. capabllity that will
allow high-fidelity Soviet-satyle analysis. Argquably, such a
capability would require much closer access to the actual Soviet
planning system than has been possible. Although some former
Soviet citizens now resident in the Waest may have a degree of
knowledge about the decision hierarchies and planning methods in
some Soviet military organizations, their currency and the
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suitability of their backgrounds are highly variablae. Since
Soviet-style analyses must be performed without benafit of all the
resources that should ideally be applied to the task, one element
of the dafinition of the methodology is the detarmination of the
appropriate approximations to Soviet analysis needed for various
agpects of U.S. competition planning.

Individuals who can perform Soviet-style analysis fall

inte several categoriaes. In terms of the fidality of their
represantation of Soviet behavior, these individuals can be
characterized as being at one of five levels. The principal

discriminators among the levels are the depth of understanding of
the Soviet decision structure (including the specific decision-
making responsibilities of various organizations and the methods
that are used to substantiate the decision) and the depth of the

“"feel" for the Soviet rationale for +these Soviet decision
structures. The five levels are:

Level 1: Being Soviet born and raised in the Soviet
Union

Level 2: Thorough understanding of how Soviet decision
makers think, plan, and decide.

Level 3: Limited understanding of elements of Soviet

cultural influences and organizational
structure.

Level 4: Some  experience in reading Soviet military
writings or observing Soviet hehavior.

Level 5: Doing "If I were Soviet" analysis with a
knowledge of the substantive area under

examination, but little specific background in
Soviet studies.

The requirements for being at each lavel, the types of
analysas that people at each level are qualified to carry out, and

the resources needed to support each level are discussed in the
following paragraphs.
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5.3.1 Level 1

The use of former Soviet citizens (defectors and emigres)
clearly can achieve a much closer facsimile of the basic Soviet
values and cultural influences than can any methodelogy that
employs individuals who have lived only in a Western society.
There are, however, a number of difficulties with using former
Soviet citizens to perform Soviet-style analysis. Perhaps the most
significant is finding former Soviet citizens in the West who have
the required backgrounds to help with the specific problem under

analysis. Though there are a large number of former Soviet
citizens in the West, relatively few of them have had a substantial
role in important Soviet military decisions. Further, those

individuals who qualify by this criterion may not have sufficiently
recent experience to be able to portray accurately the contemporary
Soviet perspectives. Thus, although Soviet citizens may best be
able to reflect the influence of Soviat culture on their decisions,
those who are in the West may not have adequate backgrounds to
understand the technical dimensions of the specific problems to be
addressed.

A second difficulty associated with the use of former
Soviet citizens to capture Soviet perspectives is that the
individuals who are in the West and who could support DoD
competition planning may have a different value structure than
those Soviet citizens who have not decided to leave their country.
Most emigres and possibly some defectors spent an extended period
of time in a condition of less than full participation in Soviet
life before thay finally departed the USSR.

As a result, the use of former Soviat citizens often is
plagued with inconsistencies and a pronounced lack of objective
criteria for resolving the sources of the inconsistencies. It has
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long been a problem that different defectors or emigres will
provide different answers to the same questions. Absent other
information, there is no basis for selecting the most nearly
typlcal “"Soviet" answer.

Additionally, the use of former Soviet citizens to
support U.S. competition planning raises difficulties associated
with security and could provide an avenue for the Soviets to
attempt to influence U.S. actions and perceptions. For sensitive
issues on which a Soviet perspective is needed, it may be difficult
make a determination that a staff of former Soviet citizens should
be provided with sufficient information for them to function
effectively. There may be a large number of compaetition planning
questions that require access to information that the U.S.

government would be extremely reluctant to make available to former
Soviet citizens,

A final difficulty with the use of former Soviet citizens
is the lack of U.S. personnel with appropriate backgrounds to be
able to communicate with former Soviet citizens. Both official
English and official Russian, especially in the areas of technical
military terms, are languages that are fully comprehended by only
a2 small portion of the populations of the two nations. Thus, even
former Soviet citizens with a good grasp of the English language
may require extended instruction to be able to understand specific
competition planning questions that would be asked of tham. Even
if they grasp the questions accurately, they may not be able to
state the answers in terms that make their meaning and implications

clear to the American users of this particular form of Soviet-style
analysis.

For example, there are many instances in the record of
U.S8.-8oviet arms control naegotiations where very specific
statements by one of the sides were perceived by the other side as
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vague generalizations because the technical meanings of the terms
in the original lanquage were not the same as in the translations.
As a result, the process of using former Soviet citizens to support
competition planning should include at least a small number of
individuals (U.S. citizens or former Soviet citizens) who have a
good understanding of the military terminology of both nations.

5.3.2 Level 2

The use aof U.S. citizens who are well-schooled in the
Soviet military decision process and who have a good understanding
of the reasons why the Soviets do things the way they do is
preobably the best of the available alternatives for U.S. Soviet-
style analysis. In order to have a faithful capability for Soviet-
style analysis, however, it is necessary to obtain the services of
individuals who have a deep understanding of the Soviet Union, both
culturally and procaedurally. To attain this level of competencd,
analysts need to:

¢ Understand the Russian language, in part because the
sourcas of information that provide a basis for
understanding the Soviet planning process are mostly
in Russian, but also because translations can only
approximate the actual Soviet discussions of
procedures and issues. :

e Be familiar with the proclivities that are deeply
rootad in the Russian culture and, to the extent that
the cultural traditions of the other republics may
make a difference, those proclivities as well (though
the military decision process is probably more
strongly influenced by the Ruasian traditions than
those of the other republics in the USSR).

® Understand the bureaucratic imperatives that derive
from the philosophy of centralized economic planning.

e Have a thorough knowledge of Soviet military forces
and the decision hierarchy through which these forces
are developed and commanded.
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® Understand the specific organizational
rasponsibilities and proceduras (including planning
methods and algorithms) that comprise the Soviet
military decision-making process.

In practice, there are few, if any, individuals who have
broad knowledge of all these dimensions across tha spectrum of
Soviet military planning. There are, however, some individuals who
have substantial expertise in specific areas of Soviet planning or
who have the competence to emulate some classes of Soviet planners.

It seems to be a consensus of the most experienced
Westaern analysts of Soviet military planning problems that at least
five years of professional experience and an intense personal
interest in understanding the Soviet Union are required in order
to have enough competence to provide a consistent portrayal of
likely Soviet behavior. Even with this level of expertise, most
individuals have a strong basis for understanding and anticipating
the behavior of only certain classes of Soviet decision makers.

Individuals with this 1level of skills usually are
competent to identify and explain consistencies in Soviet behavior,
including the reasons that Soviet preferences might differ from
those of the West. They often have enough breadth of background
to provide some ability also to recognize conditions that might

laad to changes in Soviet behavior in the long-term military
competition.

5.3.3 Lavel 23

The distinction between level 2 and laval 3 is the degree
of experience and the breadth of the knowledge base of the
individual, Though a minimum of five years of dedicated
professional experience appears hnecessary to achieve the competence
required by level 2, a more limited knowledge of Soviet practices
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and a rudimentary feel for the origins of their different behavior
can be achieved by an individual with an intense personal interest
in about three years. Since a normal tour of duty for military
officers and many government civilians is two to four years, level
3 competence can be achieved in a single tour without an
exceptiocnal level of commitment on the part of the individual
beyond a strong personal interest in attaining level 3 competence.

This level of expertise usually is focused on specific
classes of Soviet decisions or decision makers or on speclfic
Soviet attributes. Individuals at this level usually are able to
describe Soviet behavior in an area such as naval forces, although
they may not be able to provide a full explanation of the basis for
Soviet behavior. Because their understanding of the Soviet
perspective is incomplete, they generally will not have a great
deal of skill in anticipating potential changes in Soviet behavior.

i

5.3.4 Laevel 4

There are many people who have some experience in reading
Soviet military writings or observing Soviet behavior. Many of
these analysts have cbserved Soviet forces or actions simply in
order to catalog the actions that can be observed or in order to
understand the extent to which Soviet forces or actions could
interfere in some way with U.8. forces or objectives. Often such
analyses do not address the Soviet rationale for their actions and
do not require that the forces and the threat be viewed from a
Soviet perspective. For example, many analysts in the intelligence
community have a detailed understanding of the technologies
embodied in Soviat weapon systems and of the physical performance
capabilities of the systems, but have little understanding of the
Soviet perspective on the military requirements for these systems.
In general, these individuals have not made a personal commitment
to the developnment of an understanding of the Soviet Union and may
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not have an abiding interest in aspects of the national fabric of
the USSR other than those alements that have been assigned to them
as analysts. '

Individuals at this level may have a good capability to
describe Soviet actions, but they often attribute these actions to
motives that would be more logical for U.S. decision makers (that
is, they do mirror-image analysis). They generally are competent
to produce consistent estimates of Soviet actions and force status
in areas where there is an adequate amount of explicit evidence,
especially if these areas are not changing very rapidly. In these
areas, they also probably are able to identify possible changes,
but have little basis for anticipating or explaining the changes.
They usually have a weak understanding of tha influence that is

imposed on Soviet actions by the structure of the system in which
Soviet planners operate,

5.3.5 Leval 5

The lowest levael of technical knowledge about the SOVlet
Union is possessed by those individuals who are involved in
planning some aspect of U.S. national security policy, forces, or
operations and who recognize that an understanding of the Soviet
Union is essential to the correct performance of their own
function. 1In general, thaese individuals do not have a detailed
background in Soviet stuﬁias and do not have tha time or the
knowledge to do a substantial amount of personal research. They
often, however, have a driving need to understand why the Soviets
bahave as they do, and may be espacially intrigued by the apparent
asymmetries they see between Soviet and Westernm actions.

These individuals have a good understanding of the
implications for the United States of alternative Sovist courses

of action, probably substantially better than individuals at any
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of the other levels, but have little basis for assessing the
likelihood that the Soviets will choose a specific alternative.

5.4 CURRENT CAPABILITIES FOR BOVIET-STYLE ANALYSIS

Current capabilities for Soviet-style analysis are
embodied principally in those individuals who have elected to make
Soviet-style analysis their careers (i.e., those who are at level
2 and, to some extent, those at level 3). There 1is no
institutional system for inducing individuals to make this choice
and the rewards for it are variable. There also is no standard
process through which one can become a Soviet-style analyst. Even
those with graduate degrees in Soviet studies actually have studied
political scienca, international relationa, or Soviet history (from
a Western perspective), with emphasis on the effects that policies
and actions of the Soviet Union have on the West. For example, a
typical Soviet specialist will have formal training in Western
international relations theory, with emphasis on the applicatiocn
of the theory to U.S.-Soviet relations, but with no knowledge of
international relations theory as it exists in the Soviet Union
other than that acquired as a matter of personal interest.

As a result, there is a small number of individuals (on
the order of a few dozen, perhaps) in the United States who are at
level 2 in terms of their ability to emulate and anticipate Soviet
military decisions. The knowledge of many of these experts is
eclectic and idiosyncratic, with no institutionalized mechanism
for filling in gaps or resolving differences. Thus, the current
state of the art in Soviet-style analysis rests far more heavily
than it should on pitting "our Soviet expert" against "their Soviet
expert.” The fact that there are no clear career paths for those
with an intense personal interest in studying and understanding
Soviet perspectives and planning methods probably fosters
idiosyncrasjies in this particular discipline, since a career in
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Soviet-style analysis is attractive only to those who are willing
to sacrifice tha security of a more conventional career in order
to be afforded the freedom to pursue their personal scholarly
interests.

Individuals at level 2 arae, however, the key to adequate
Soviet-style analysis in support of competition planning. It is
only at this level that the depth of understanding of both the U.S.
issues (which the level 1 former Soviet citizens generally lack)
and the Soviet imperatives (which people at levels 4 and 5, and to
some extent those at level 3, lack) is sgufficient to enable
assessment of the possibilities for change.

There are more people at other levels than at level 2.
The number of former Soviet citizens is potentially quite large,
although the number that is currently involved in Soviet-style
analysis of military problems probably is about as large as the
number of people at level 2. There are, however, not many who have
served at high levels in the Soviet military planning process,
especially with recent experience. There probably are on the order
of a hundred analysts at level 3 and a few thousand at level 4.
The number at level 5 is difficult to estimate, but could be quite
large, since anyone who thinks seriously about the impact of Soviet
decisions on U.S. options cculd be at this laevel. Recent trands

in U.S. strategy have created an environment in which more analysts
are asking such questions.

The current practice in Soviet-style analysis generally
relies on the use of a variety of sources of information, mostly
from the level 5 analysts, to genaerate a set of hypotheses with
respect to future Soviet behavior in the competition. These
hypotheses often are influenced by judgments about the effects that
various Soviet options would have on the United States. These
hypotheses then are submitted to Soviet specialists, especially
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those at level 2, but also individuals at the other laevels, for
their evaluation of the plausibility of the specific assumed Soviet
decisions. The evaluation of the hypotheses is supported by
individual research, using the resources that are available to that
individual since there are no standard and widely accessible data
bases to support Soviet-style analysis.

Current capabilities for training cadres to perform Soviet-
style analysis are weak. Some of the requisite skills are
routinely taught in universities, but most are acquired only
through individual effort, mostly by on-the-job training. The
following tabulation indicates the U.S. state of the art in

training for the various attributes required to be a level 2
analyst:

® Russian language: Many good curricula are available,
though none focuses specifically on militagy
ternminology. While they do not concentrate on
military terminology, the Defense Language Institute
and the U.S. Army's Russian Institute generally are
very effective in equipping individuals with basic
Russian language skills.

e Soviet culture: This receives fairly good covarage
in the Russian language programs, though there is
little emphasis on specific cultural influences on
military decision making. ’

e Soviet military forces: Military intelligence
training generally covers the characteristics of
weapon systems adequately, but coverage of military
organizations and support functions is weaker.

® Soviet military science: Existing education and
training courses provide poor coveragea.

e Soviet military organizationas and decision making:
Training is limited to a few short courses, taught
irregularly.

e Soviet military planning methods: Training is limited
to a few short courses, taught irregularly.
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In addition to the issues associated with doing good
Soviet-style analysis, there also are issues related to
communication of the results. Those individuals who have daveloped
the deepeat understanding of the Soviet Union tend to think in
Soviet constructs and to adopt a Soviet perspective on military
planning issues. As a result, they become almost as difficult for
Westerners to understand as the Soviets themselves, albeit more
accessibla. The crux of the problem is one of language and
therefore of the structure of thinking that is implied by the use
of a specific language to describe the elements of a planning

framework. U.S. specialists on Soviet military planning have
developed a special form of the English language for use in
describing Soviet constructs and concepts. This version of

English, though it uses uses words that are seen in normal English
usage, often assigns connotations to the words that are unknown
cutside the Soviet studies community (e.g., the phrase correlation
of forces is not defined by any English dictionary entries for
correlation). In order to communicate effectively without
discourse entirely in Russian, Soviet specialists have adopted
translation conventions, but these are not universally accepted and
often are debated. While the use of such conventions is necessary
for the specialists to communicate among themselves, the result has
been the creation of a new English-language jargon that is used in
Soviet-style analysis, with terms that often are interpreted
incorrectly by the users of Soviet-style analysis. The fact that
the English terms themselves are understood differently by
different communities contributes to this problem. Because the
level 5 analysts usually understand both the Soviet-style analysis
terminology and the military terms of the users of Soviet-style
analysis, their participation in Soviet-style analyses is important
for development of a usable study.

The most productive applications of Soviet-style analysis
for competition planning at the present time probably should
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involve level 5 analysts who (1) think carefully about the aspects
of Soviet behavior that are important in the context of a specific
U.S. planning issue, (2) generate a set of hypotheses about Soviet
actions, (3) work with a level 2 analyst to understand the
circumstances that could lead to the hypothesized actions and to
evaluate their likelihood (usually generating additional hypotheses
in the process), and (4) translate the findings from the Soviet-
'style analysis into terms that are intelligible to the U.S.
personnel involved in decisions about U.S. competition goals,
strategies, and actions.

5.5 REQUIREMENTS FOR INSTITUTIONALIZING S8OVIET-STYLE ANALYSI&

In order to move from an individualized capability for
Soviet-style military analysis to an institutionalized one, there
ara three principal requirements:

e A larger number of individuals need to be at level 2.

® More efficient use of the level 2 individuals is
needed.

® Greater skill in hypothesis generation and in working
with level 2 people is needed at level 5.

The next few paragraphs provide some recommendations for fulfilling
these requirements.

5.5.1 Creating More Level 2 Experts

Satisfying the requirement for more experts at level 2
is simple conceptually, but difficult bureaucratically. There ia
a substantial number of individuals who are interested in learning
more about the Soviet Union. There are, however, few opportunities
for them to devote the regquisite time to this endeavor without
substantial personal sacrifice. Creating programs that provide

164




incentives and awards for individuals to spend five years out of
thelr professional careers in gaining the necassary knowledge base
is, therefore, the most important step to take.

The five years can be more productively spent if
educational programs and research resources are provided that allow
each individual to build upon the knowledge of others in the
profession. Thus, scme form of training or improved use of
research tools may make it possible to achieve the necessary lavel
of expertise without the neaed for trainees or apprentices to
duplicate completely the work that has been done by others in the
past. Experience suggests that higher quality experiences during
the five year apprenticeship can substantially enrich the ultimate
capability of level 2 analysts, but it does not appear to have much
effect in shortening the period of time needed for the development
of level 2 skills.

While a substantial number of individuals might make the
effort needed to davelop lavel 2 competence if there were a
practical way for them to devote the necessary time and they saw
enhanced career prospects as the reward, the resulting cadre of
experts would not necessarily have the full spectrun of skills and
interests that are needed for competition planning. Thus, some
mechanism for inspiring interest in individuals'with‘widely-varying
backgrounds should be developed. There is a need for Soviet-style
analysts with formal education in engineering, in mathematics and
computer science, in operations research, in economics, in
psychology, in pedagogy, and in military art, as well as a need for
the political sgcientists and historians who are thea more
traditional Soviet specialists.

Finally, it probably is not pogsible to build a team of
Soviet experts simply by cataloging skills and appointing
individuals to Soviet-style analysis billets. A certain kind of
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perscnal style seems to be required, as well as proper training.
People who do Soviet-style analysis must be able to recognize and
study asymmetries in national perspective without judging the
correctness of the various perspectives. Not everyone has the
ability to comprehend and explain differences without feeling
compelled to determine which perspective is right. A strongly
multidisciplinary educational background is the only indicator of
this skill that has proven to be at all reliable thus far.
Individuals who have degrees in both social and physical sciences,
for example, appear to have interests in the unbiased study of
phenomena from different perspectives.

5.5.2 Using Level 2 Individuals More Efficiently

Current practices probably do not make the most efficient
use of the limited number of level 2 experts that are available.
Since it is only at this level that changes in Soviet competitive
baehavior are likely to be anticipated or the rationale for
asymmetries explained, the small number of people with this level
of expertise needs to be leveraged as much as possible., Current
practices make this hard to do, since most level 2 individuals
operate independently and are supported only with the research
resources that they have amassed through their own individual
efforts. The normal operating mode is to ask each individual to
estimate the Soviet actions in a particular situation. In
developing an answer to the gquestion, each analyst must develcp an
estimate of the Soviet view of the situation, describe the Soviet
perspective on the problems implied by the situation, formulate a
sat of candidate Soviet raesponses, and do a Soviet-stylae analysis
of the options. Each of these steps can require a substantial
amount of effort in order to lock at the problam thoroughly,
especlally if the problem differs significantly from other problams
the individual has examined.
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Several steps could be taken to improve the utilization
of level 2 eaexpertise. First, common-access data bases could be
developed that make relevant information more readily available to
all Soviet-style analysts. This would enable analysts to make
better use of the research that has bean done by others. For
example, data bases that describe the Soviet view of the threats
they face from the military forces of other nations are first-order
information in any Soviet~style analysis. Development of such data
bases can be done by people with lesser skill levels, though the
interpretation of the information and the development of the
organizational structure of the data bases Probably requires a good
understanding of Soviet planning structures. Other data bases that
could be valuable are (1) Soviet views of their wnmilitary
requirements, (2) Soviet views of their own forces (the Soviets are
beginning to make such information available publicly), (3) Soviet
arms control positions (even the positions that were not deamed
worthy of response by the United States could provide valuable
insights into the directions that Soviet force development might
be taking), (4) Soviat developmental programs, (5) timelines of
Soviet decisions leading to existing forces, and (6) the history,
roles, and personnel of Soviet military organizations, especially
the organizations assocciated with military force development,
weapon system acquisition, and the higher-level military academies.

Most of this information is already available, but only
in anecdotal form. Development and maintenance of a set of data
bages would be a significant effort, but it could be done by staftf
with a spectrum of skill levels. In the steady state, there would
probably be a requirement for a one-to-four person level of effort
to maintain each data base. This data base development effort
would also be a useful research task to ald in the development of
a larger number of experts at level 2.
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Second, the structures of Soviet models, algorithms, and
decision alds are well known in some areas, but few have been
implemented in the West in forms that allow rigorous Soviet-style
quantitative analysis. Development of a rudimentary library of
basic Soviet-style models could provide for more systematic
examination of Soviet options. These models would necessarily be
simple because the level of detail in the data bases that would
support use of the models is limited.

Third, the time of level 2 individuals probably can be
used better if people with lesser levels of expertise could do some
of the preliminary thinking and hypothesis generation. For
example, it is much easier to answer the question "How difficult
would it be for the Soviets to adapt their scheme of echelonment
in response to a U.S. conventional strike system with a range of
150km?" than it is to answer the question "How would the Soviets
respond to a U.S. deep-strike system?" The use of individuals at
all levels of expertise, but predominantly those at levels 1 and
5, to generate a set of hypotheses may make it possible to get
level 2 insight into a much larger number of problems. O0Of course,
the clear disadvantage is that the level 2 experts may not have the
opportunity to think about additional hypotheses that might not be
raised by any other source.

Finally, providing nechanisms for level 2 experts to
share their research findings among themselves could add greater
depth to the profession and reduce the diversity of individual
opinion. There are few forums that allow direct interchange of
information among these Soviet specialists except for unclassified
academic conferences, many of which are not suited for addressaing
military competition planning issues.
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5.5.3 Increasing the Skills at lLevel 5

Because Soviet-style analysis is most useful if it is
embedded within the U.S. planning process rather than executed as
an off-line adjunct, providing some basic training in Soviet
perspactives and some simple tools for Soviet-style analysis to
personnel in the U.S. competition planning process could allow them
to perform a rough kind of Soviet-style analysis, at least to the
extent of allowing them to take a more sophisticated approach to
the generation of hypotheses about Soviet moves and countermoves.

Two elements are essential in order to allow "if-I-were-
Soviet" analyses to be done in ways that are not strictly mirror-
images of U.S. perspectives. First, training is needed to
demonstrate that there are good reasons why Soviet moves and
countermoves might differ from those the United States might makae
in similar circumstances. This can be accomplished rather simply,.
even though an understanding of the implications of the differences
may not be so easily acquired. For example, the Soviat Operational
Art course in the curriculum at the U.S. Army Command and General
Staff College has produced a generation of army officers who have
a4 grasp (though not a fundamental understanding) of some of the
differences between U.S. and Soviet command and control. Many of
these officers are adept at anticipating issues the Soviets will
be sensitive to, even though these officers are not necessarily
able to emulate the process the Soviets would use to resclve the
issues. That is, they seem to be good at figuring out the
questions the Soviets would ask, even if they cannot always
deternine the answers the Soviets would arrive at.

Second, preliminary éxperiencc suggests that there is
merit in the development of simple refersnce tools that would allow
compatition planners to understand what Soviet behavior is normal
and what is not. PFor problems in which little change in Soviet
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behavior is likely, it is possible to develop checklists that can
be used as a first-order filter on Soviet move or countarmove
options. This approach has been used with some success for
analysis of Soviet arms control positions, of Soviet views of U,S.
military technologies, and of Soviet responses to the Strategic
Defense Initiative. For broader areas or for gquestions whose
answers may regquire explanation, it may be necessary to develop
handbooks or cross~-references to intelligence documents in order
to support the development of useful hypotheses.

Initial work in the use of such reference data bases on
microcomputers for Soviet-style analysis appears to be promising.
The principal caveats associated with such reference tools are (1)
the range of applicability of the Soviat-style behavior rule must
be specified, and (2) the rules must be updated periodically
(probably under the guidance of level 2 analysts) to raflect
changes in Soviet perspectives or Soviet practices. These tools
should be designed to support the generation of hypotheses for
further study by Soviet-style experts rather than to support more
extensive Soviet-style analysis by those who are not experts in
this art. The first genaration of such tools is currently being
developed to support U.S. Army decisions on nuclear force
development and for use by Red teams in wargames. While the
development is costly, it appears that recent generations of

nicrocomputer software will accommodate this type of application
fairly easily.
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6. COMPETITION PLANNING GANES

This chapter expands on chapter 3.9 by discussing in
greater detail the roles of planning games, or path games, in U.s.
planning for the military competition. It also describes
improvements needed for gaming to realize its full potential for
competition planning support and outlines approaches to making
these improvements. During our research, we examined improvements
in two specific areas associated with using path games for
competition planning: moving players more realistically into future
game situations and reducing the dollar and manpower costs of
games. This chapter describes the results of our research.

As we use the term in this report, a competition planning
game is a path game focused on the future course of the peacetime
military competition in one or more subareas. Players woulad
normally be organized into teams representing the United States,
the Soviet Union, and appropriate third player nations, in order
to reflect the adversarial and cooperative relationships in the
military competition. While the primary purpose of a competition
planning game is to evaluate a candidate set of U.S. compatition
goals and strategies, the other teams also would be given sets of
goals (and strategies, unless one of the tasks for the Soviet and
third player teams was to develop strategies to implement their
goals). The teams would then play out a series of moves and
countermoves over future time as they sought to achieve their goals
and implement their strategies. The time period simulated in the
game may itself be a product of the path game, although it would
seem that these games should axtend over two decades or more to be
useful for competition planning.

The essential purpose of the game is to simulate the
decision-making processes of the critical countries and thae impact
©of these decisions on the state of the military compatition over
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an extended time, in order to help evaluate alternative U.S. goals
and strategies. As such, not only should a competition planning
game simulate the decision processes of teams with interests that
are not totally aligned with one another, but it should also
replicate important features of the expected future competitive
environment, utilize the control team to steer team interactions
in ways that help to evaluate the U.S. goals and strategies under
examination, and provide a means for recording the relevant
analytic outputs of the gamae.

6.1 ROLES FOR COMPETITION PLANNING GAMESB

The competition planning function of <the kind of
move/countermove game dJdescribed above is best understood by
recapitulating the analytic paradigm into which gaming would fit.
As depicted in Figure 6 above, this paradigm starts with a
diagnosis of the current state of the U.S.-Soviet military
compatition, using military balance assessments as a key tool for
analysis. Alternative U.S. goals and strategies are then
formulated for improving the current state of the competition.
Each alternative is evaluated by projecting the future state of the
competition likely to result if the United States pursued this
particular set of competition goals and scrategies;
move/countermove games and Soviet-style analyses are key tocls for
carrying out these projections. The future states likely to result
from each candidate set of U.S. goals and strategies are then
evaluated, with emphasis on how well the United States could
protect its interests in future wars, given the military balance
associated with each of thae projected states of the competition:
contingency analyses are the main tool at this stage of the
analysis. Thae analytic process is iterated, rejecting some sets
of goals and strategies and refining others, until a single
preferred set of U.S. competition goals and strategles is arrived
at.
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As can ba seen, path games or -- in this context --
competition planning games have a natural and important role in
evaluating candidate U.S. goals and strategies by translating each
candidate into the future state of the competition likely to result
when Soviet and third player moves are considered.

Even if there were no opposition to U.S. goals and
strategies, projecting the future state likely to result from them
is complex and uncertain -ecause of budget, technological,
bureaucratic, and political uncertainties associated with future
U.S. military programs. When the competitive initiatives and
responses of a powerful adversary like the Soviet Union are
considered, as it seeks to undercut U.S. initiatives and make
compatitive gains through its own initiatives, the state of the
military competition likely to result if the United States pursues
a given set of goals and strategies over a period of ten to twenty
ysars or more is aven more difficult to project. As suggested by
the schematic in Figure 7 above, the resulting state of the
competition could be quite different from the future state U.s.
Planners would hope to achieve. Moreover, the likely future state
almost surely would be less preferred by the United States than the
desired state, since presumably the future state that is the Soviet
goal is less prefarrad by the United States than is the U.S. goal,

and the actual future state will fall somewhere between the two in
terms of U.S. preferences.

Thus, there is a significant risk that U.S. and Soviet
moves and countermoves over an extaended period will result in
unintended consequences for the United Statea that it might prefar
toe avoid by pursuing a different set of competition goals and
strategies. Accordingly, it is important that the evaluation of
alternative goals and strategies include a projection of the end
state likely to result over a period of two decades or more and tha
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states through which the competition is likely to pass as it moves
toward the end state, to permit assessment of these resulting
states for e¢ach alternative.

While important, making these projections is not easy.
Gaming is not a predictor of the future, but it is more likely to
reveal a plausible range of resulting future states, including
unintended and undesirable consequences, than are other analytic
tools such as 1logic, expert judgment, forecasting, and other
techniques that do not involve gaming. This is because the
adversarial relationship between game teams in a realistic
simulation of the competitive environment is more likely to reveal
the consequences of U.S. and Soviet competitive interactions than
are other analysis tools. Specifically, the U.S. team in a
competition planning game should pursue the set of goals and
strategies under evaluaticn, while the Soviet team pursues its own
goals and strategies, which would be partly -- but not entiraly
~-- influenced by the U.S. set of goals and strategies. Soviet-
style analysis should be used both off-line from the competition
planning games and in direct support of these games, to help
determine the goals, strategies, and actjions of the Soviet team,
as describad in chapter 5.

Games to translate goals and strategies into likely
states of the competition should be carried ocut for each major
subarea of the competition, with a few games devoted to examining
the interaction of goals and strategies across the subareas. It
would be best to play a series of games for each subarea, to
explore altarnative states that might result from a given saet of
U.S. goals and strategies because of variations in Soviet goals and
strategies or other future uncertainties in the competitive
environment. This application of gaming is analogous to the use
of wargaming to evaluate candidate campaign concepts for
operatiocnal commands or path gaming to explore the unintended
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consequences of major weapen system acquisition programs such as
SDI. 1In this case, however, the focus would be on U.S. goals and
strategies in the U.S.-Soviet long-term military competition.

In addition to providing a means for systematically
taking Soviet moves and countermoves into account in the
competition, another important role for planning games is to take
the goals, strategies, and actions of key third player nations into
account. Given the multipolar nature of the competitive
environment, it is essential that competition planning games
include one or more teams to reflect the moves of thosme U.S5. or
Soviet allies that could strongly influence the extent to which
either superpower is able to achieve its competition goals, or
third player competitors such as Iraq or China. In particular,
competition planning games should be designed in part to test the
sansitivity of alternative U.S. goals and strategies to third
player moves, in order to eliminate those candidate goals and
strategies that are unduly sensitive to disruption by third player
actions or to revise them to reduce that sensitivity.

Competition planning games also can contribute to
evaluation of the portfolio management elements in candidate U.S.
strategies. This can be done by using both the game scenarioc and
the actions of the control team to focus the players in part on the
uncertainties associated with future moves and countermoves. In
this way, the judgments of the Players can be used to help evaluate
how well the portfolio managenment techniques that are part of the
strategy baing considered can overcome unanticipated problems or
seize new opportunitiaes arising out of these future uncertainties.

At least four kinds of uncertainties should be examined in these
games:

e Uncertainties associated with U.S. weapon and CI
programs, such as technology problems, cost

overruna, schedule slips, and political opposition
in the Congress.
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® The nature, timing, and intensity of Soviet
responses to U.S5. competitive actions.

o New competitive initiatives by the Soviet Union.
As discussed in volume I, the uncertainties
associated with Soviet initiatives are different
from those associated with Soviet responses and are
more difficult to hedge against, because they are
not directly keyed to specific U.S. initiatives.

® Political, economic, or military actions by third
players that affect the U.S. or Soviet abilities to
achieve their competition goals.

The final major role for competition planning games is
to determine how the U.S.-Soviet military balance in the subarea
under scrutiny is likely to evolve under the influence of U.S.,
Soviet, and third player moves and countermoves. Game play should
be organized to provide a sense of the plausible range of military
balance states likely to result from a given set of U.S. goals and
strategies, as an input to the contingency analyses that are
discussed in chapter 7. A related output from competition planning
games should be a plausible set of contingencies that the United
States could face during the future period covered by the game
play, as the competitive environment changes over time. This set
of contingencies also would be an input to the contingency
analyses.

" Games also can make lesser contributions to competition
planning. Move/countermove games designed to evaluate candidate
U.S. goals and strategies also can test the plausibility of Soviet
and third player goals, strategies, and actions that are postulated
based on other analysis techniques. These same games can help
validate or refine diagnoses of the current state of the military
competition. A natural by-product of move/countermove games should
be a better understanding of how the current military balance and
competitive positions of the two sides limit or enhance their
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efforts to achiaeve their competition goals, thus adding insights
to diagnoses of the current state developed using military balance
assessment techniques. Finally, path games also can be usad to
help determine the 1long-term implications of changes in the
competitive environment by playing out various peacetime
competition scenarios in the changed environment.

6.2 EXAMPLE OF A CONPETITION PLANNING GAME

To illustrate the foregoing roles for competition
planning games, we ocutline a series of games that might be played
to evaluate U.S. goals and strategies for the European subarea of
the military competition. This outline necessarily is brief, since
the specifics of the game structure would depend on more detailed
development of candidate U.S. strategies than we undertake here,
but this description should suffice for illustrative purposes.

Assume that the United States has three major (not

necessarily fully consistent) goals in the military competition in
Europe:

. To reduce substantially the confidence of Soviet
leaders that they could win a conventional war.

. To reduce, if not eliminate, Soviet short-warning
attack capabilities.

° To reduce U.S. defense budgets by withdrawing a
considerable number of U.S. forces from Europe, and

converting these forcas from active to reserve
units,

Further assume that two alternative strategies are under
consideration by U.S. competition planners. Both strategies would
seek to negotiate asymmetric force reductions in Europe, with
special attention to withdrawing both U.S. and Soviet forces and
to sharply reducing the Soviet ability to mount effective short-
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warning attacks in Europe. Further, both strategias depend
strongly on deep attack capabilities to deter future Soviet attacks
in Europe or to defend against those attacks, especially until U.S.
reserves could be mobiliZzed and moved to Europe. The two
strategies differ in the specific ways in which deep attack
capabilities are to be implemented: one would use U.S. long-range
bombers and conventional sea-launched cruise missiles (SLCMs) as
the primary attack means, while the other would use tactical
aircraft and tactical ballistic missiles deployed with West
European forces and with those U.S. forces remaining in Europe
after successful conclusion of Conventional Forces in Europe (CFE)
negotiations.

The primary purpose of a series of competition planning
games would be to evaluate these two strategies in a
move/countermove context, especially to evaluate the ease with
which each strategy could adapt to the emergence of one of several
alternative Soviat futures, which might be broadly characterized
as (1) perestroika succeeds and the Soviet military evolves toward
a smaller, advanced technology force; (2) Gorbachev is unseated by
a conservative backlash and the USSR reverts to beaing a
militaristic state that is overtly hostile to the West; (3) the
USSR 1s not able to make any fundamental improvement in its
economy, and the country "muddles along" somewhat as it is today:
and (4) separatism has reduced the Soviet state to its slavic or
Great Russian core, with a strong military force and a xenophobic
leadership. An equally important purpose of these games would be
to evaluate the extent to which the success of each strateqgy
depends on the support of a unified Germany. Lesser purposes
include an evaluation of the U.S. competition goals outlined above,
the projaction of the military balance 1in Europe under the
influence of moves and countermoves associated with each U.S.
strategy, and the development of a set of contingencies in which
the aevolving military balance should be assessed.
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A series of several two-to-three day competition planning
games over several months might be organized along the following
lines to achieve these purposes. The moves in each game would be
separated by four or five years, would start in 1990, and would
extend to 2010 or perhaps longer, depending on details of the game
play. Each game would start from the current competitive
environment, but each would follow different alternative futures
after the first move, to encompass the alternative Soviet futures

described in the previous paragraph, and perhaps two or more
alternative futures for Germany.

Players would be organized into three teams for most
games: a U.S., team, a Soviet team, and a European team. Individual
players on the European team would be assigned at the minimum to
play the roles of Germany, Britain, and France. For some games it
may be useful to have a separate East European team or a separate
German team to reflect more explicitly the independent views of
these third players in the military competition. The Soviet team
would be supported with both off-line and on-line Soviet-style
analyses to help ensure that their moves and countermoves
faithfully reflect Soviet planning and decision-making practices.

In each move, each team would allocate suitably
constrained resources to deployed military forces, research and
development, and weapons procurement. They would also plan
political, diplomatic, and arms control actions. These moves would
be directed toward accomplishing the goals of each team. 1In the
case of the U.S8. team, both the goals and the strategy would be
provided to the team as part of the pregame instructions.

Soviet competition goals and at least the broad outlines
of the Soviet competition strategy would be developed from
intelligence materials and the use of Soviet-style analysis, and




provided to the Scviet team. The overall Soviet goal might be to
maintain or enhance Soviet hegemony in Europe. 1In at least the
early moves of the competition planning games ocutlined here, the
Soviet strategy could be to achieve a breathing space in the
competition, while seeking enhanced military superiority in Europe
over the twenty years or more of game play through a combination
of detente, arms control, upgrades in the Soviet technology base
and production capabilities, and a general improvement in the state
of the Soviat economy. The Soviet team would, however, be frea to
change this strategy in response to U.S. and European moves and as
a function of the alternative Soviet future towards which the
control team is moving the game.

Goals would be specified for the Eurcpean team or for
individual countries on this team and the Eurcopean team would be
expected to develop a strategy or strategies to pursue these goals.
Generally, the European goals would involve some combination of
improved relations with the USSR, preservation of European security
interests, and reduced defense costs.

Between moves, the control team would update the state
of the competition based on each team's plans, giving particular
attention to updating the military balance in Europe and the
competitive positions of the United States and the Soviet Union.
The control team would also update the competitive environment,
especially the political state of Europe and of U.S. and Soviet
alliances: economic conditions in the United States, the Soviet
Union, and Europe; and the status of military programs and deployed
forces. All these updataes would be provided to the teams as inputs
for the next game move, although certain information about military
programs may be withheld from some of the teams if they normally
would not have access to this information.
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The game moves naturally would focus on political-
military conditiona in Europe. Given, however, the importance of
maritime operations and sea lines of communications in the U.S.
strategy alternatives, game moves should also address naval forces.
similarly, since space-based C'! and surveillance systems could be
important for NATO's deep attack capabilities and Soviet responses,
military systems in space and the means whereby each side could

dagrade or destroy the other side's space systems would also be
within the scope of the game moves.

Either the control team or a special analysis team would
observe the game play and debrief players in order to derive
analysis results from the series of games. This team would develop
four specific analytic products:

. Evaluation and possibly refinement of the U.S. goals
and the two candidate U.S. strategies described
abovae,

* Evaluation and possibly refinement of the portfolio
management techniques that would be part of a more
detailed statement of each U.S. strategy or that
might emerge from the game play.

e A trace of the range of European military balance

states between 1990 and 2010 resulting from the
series of games.

] Identification of military contingencies the United
States might face in this series of games, as a
function of the changing competitive environment.

6.3 RESEARCH TOPICH

Gaming is an important analytic tool for competition
planning, and path game techniques are sufficiently well-developed
to support competition planning today. In order, however, to
realize the full potential of gaming as a competition planning
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tool, research is needed on the following improvements in path
gaming methods:

[ Bettar ways to move players psychologically into the
future conditions assoclated with game moves.

] Ways to reduce the cost, manpower, and set-up times
for compatition planning games while maintaining the
credibility and utility of these games.

o Converting move/countermove games into estimates of
the resulting state of the U.S.-Soviet military
competition.

(] Methods for improving the productivity of
competition planning games by increasing the number
of variations on U.S5. and Soviet goals and
strategies that can be examined in a fixed number

of games.

® Practical, efficient ways to capture and archive in
games the results of past competitien planning
analyses.

We discuss the nature of each of these research topics
and why they are important, and outline some research approaches.
In the case of the first two topics, moving players into the future
and reducing the resources required for games, we summarize the
results of preliminary SAIC research; for the other three issues,
we briefly discuss candidate research approaches.

6.3.1 Moving Players intoc the Future

Move/countermove games for competition planning require
that players emulate credibly the actions of U.S., Soviet, and
third player strategists, planners, and decision makers ten to
twenty years or more into the future. Experience with path games
suggests that this is not easy. Game teams tand to act very much
as they do in today's environment, even when the game play puts
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these teams into competitive environments or game worlds that often
are quite different from today's.

Thus, the probler addressed here is to develop methods
to enable game players to understand and accept the political,
social, cultural, economic, and military conditions of future
worids that may be generated by game play, so they can more

credibly emulate the actions of their real-life counterparts in
those future worlds.

Our research approach to this problem examined the
methods used in other activities that required the psychological
movement of people from their world today intoc a role in some
other, quite different, world. Specifically, we examinaed five
activities for methods that might be used in path games;:

] Psychodrama and role theory.
® Rigid-rule board games like Monopoly or Wax _in the
Pacific.

° The game of Dungeons and Dragons, in which players
assume new roles and personalities in fantasy
situations.

® Training simulators and military field exercises,
in which people perform in an environment that is
physically simulated.

' Large~scale war games, such as the global war games
at tha Naval War College, in which players are moved
into future conflict environments.

Methods from psychodrama and role theory provide cues to
reinforce the player's feelings of being in a different
environment, reinforcement among the players of specific features

of the new environment, and sustaining of the sense of the new
environment across breaks in the game play.

183




Several techniques can reinforce the player's sense of
being in a different environment:

® Associate the movement of players intoc a future
environment with a unique room that is a kind of
time chamber by using this room for all briefings
into new games moves and for the final debrief at
the end of the game.

e Use a standard set of specific actions to mark the
transition to a new environment in the future. For
example, overnight breaks or lunch breaks might
always precede a change in the period associated
with a game move.

e Associlate the movement to a new time perioed in the
game with a standard set of physical devices, such
as player badges for new game moves and a different
color note paper in the game rooms for each move.

Similarly, a number of devices can be used to reinforce
the specific nature of the competitive environment associated with
new game move, For example, enhancing the realism of each player's
role in the new environment can increase the realism of the
environment itself. This can be done by providing players with
game resumes that reflect each player's role, and updating these
resumes for each game move with promotions, new jobs, publicat ions,
and the like. Players should be encouraged to be acti 2 in
creating their new roles, adding to the readiness with which the
player accepts the new role. Further, reinforcing each player's
sense of his or her role dhrinq the first game move can improve the
player's sense of realism associated with the environment of all
games moves., Key individuals briefed into their roles before the
game could, for example, then brief other team members into their
game roles, acting as laaders who in some senss are alraady living
in the game world. Similarly, specially briefed players on each
team should consciously seek -- through their own role playing --
to draw the other players into their respective roles (role
reciprocity).
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Once piayers have gotten into the spirit of the
environment of the game world, it is important to sustain their
sense of the game world across breaks in game play. For example,
Players should be encouraged to stay in their roles during lunch
breaks and in overnight breaks. They could do this by considering
game issues from the perspectives of their individual roles and
thinking about the game issues overnight.

Consideration of rigid-rule board games suggests two
additional methods for moving path game playars more realistically
into future game worlds. The first, and perhaps most important,
is to develop the path game analog to victory conditions in a
rigid-rule war game in order to increase the interest and,
therefore, sense of realism that the players have in the path game.
Victory conditions can ba established for path games even though
they are peacetime planning games that do not result in wars. This
can be done when designing the game by defining the major tensions
betwesn the teams that are to be simulated by game play and the
goals of each team as they relate to these tensions. For example,
if the primary tension is between the U.S. and Soviet teams,
"victory" for one team could lie in preventing the other team from
coercing it, in preventing armed conflict, or in achieving specific
military advantages. On the other hand, if the primary tension in
the game is to be between the U.S. and the European teams,
"victory® could consist of maintaining alliance cohesion or
domestic political consensus. The important thing is to define
explicitly for the teams what constitutes victory and to have
regular feedback to each team on their progress toward victory,
both to stimulate and guide each team's play and to reinforce the
sense that each team should have that it is a common entity,
striving for common goals in these futura game worlds.,
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A second technique derived from rigid-rule board games
is to design path games so that the first game move takes place in
the past. By initiating game play at a relevant historical point,
‘players can perhaps more readily insert themselves psychologically
into the game environment than if the game started in the futurae.
Having established a feeling that the game is realistically
imitating life, it will probably be easier to sustain the game-as-
life feeling when the game moves into the future.

The popularity of the game Dungeons and Dragons stems in

large measurae from its ability to allow players full rein in using
their imagination to create roles in a fantasy world that is

radically different from ordinary life. Dungeons and Dragqons
offers several techniques that could be adapted to path gaming as

means for more realistically moving players into future game
environments:

® Let path game players assist in creating their game
roles, in order to increase their sense of the
realism of these roles and the associated
environment. For example, players could be given
some choices for the resumes of the roles thay will
play in the game and encouraged to expand on these
choices to personalize further their game resumes.

o Provide prompt feaedback to game players on the
affects of their actions in the game in order to
increase their sense of baeing real decision makers,
to raise the emotional intensity of the game, and
to draw them further into the game dynamics.

° Select players who have both gaming experience and
strong interests in gaming in order to reduce the
time and the psychological effort needed to move the
players into the game world. At a minimum, each
tsam should be led by one of these experienced,
interested players.

Further lessons for path games can be gleaned from the
area of training simulators and military field exercises. First,
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the designers of a path game should determine which aspects of the
competitive environment should be simulated in order to reinforce
the player's sense that the game world is real. If the playars
actually have lived and worked in some version of the game
environment, then the game should recreate appropriate parts of the
environment so that it feels authentic to the players. If the
players have not themselves lived in that environment, then the
game need use only a rough approximation to the real-world setting.

Second, game play should be conducted so as to allow
players to improve their ability to act out their game roles
authentically, just as people in training simulators and field
exercises learn by doing. For example, the control team should
have a check list for monitoring team deliberations, so they can
ensure that the teams address all the issues they are expected to
cover. Further, the control team should have explicit criteria for
judging the impact of team actions, as the basis for briefing
player teams on the results of their actions.

Iarge-scale war games also provide some lessons for
improving the realism of the compstitive environments in path
games. For example, the mix of players on each team can affect how
well the team collectively moves into future game worlds.
Examination of large-scale war games suggests it is important for
this purpose to have a substantial number of players who have
experience with the kind of game being played, perhaps as much as
one~third who recently have played the same kind of game, one-third
who have played in similar games, and no more than one-third who
have no experience with path games.

Another lesson from large-scale war games is that the
sense of a realistic game world can ba lost if a team gats off
track or is unable to make progress on the planning issues it is
supposed to address. The design of a path game should provide
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explicitly for control team intervention when needed in order to
refocus the player teams. For example, the control team might
organize a subgame on the sidelines to focus the teams on certain
key gquestions. Or, if a player team is unable to feocus 1its
discussion con the key issues, the control team could give the
players a nonauthoritative position on these issues which they can
use as the basis for more focused discussion.

In summary, other kinds of games and role-playing
activities provide a number of useful suggestions for mnmoving
players more effectively into future worlds in competition planning
games. Among the more promising methods are the following:

o Paychodrama techniques to reinforce the sense of the
players that they are in a different world, to
reinforce specifics of that new game world, and to
sustain the realism of the game world across breaks
in game play.

e Development of explicit victory conditions for
competition planning games.

. Use of a mix of players that has a high proportion
of people with a demonstrated track record of
effectively assuming their assigned roles in path
games and who have the proven ability to lead other
players into future game worlds.

o Consideration of the backgrounds of individual
players when designing competition planning games,
to ensure that the details of future game worlds are
sufficiently authentic in light of the player's
real-life aexpaerienca that the players find it easy
to accept these game worlds.

e Involvemant of the players in creating the details
of their game roles.

e Beginning competition planning games with a move set
in the historical past.
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6.3.2 Reducing the Resources Required for Competition Planning
Games

A path-style competition planning game inveolves
considerable pregame and postgame activities, as well as operation
of the game itself. Resources in the form of pecple, funds, and
time are involved in all three stages of a competition planning
game. Pregame activities include design of the game,
identification of players and the issuing of invitations,
preparation of game materials, conduct of dry runs, and briefing
the users of the game results on the game design. As indicated in
Figure 9, which reflects SAIC's experience in staging path games
for the European Conflict Analysis Project (ECAP), pregame
activities can involve up to eight people, take up to eleven waaks,
and cost as much as five man-months.

Resources required for actual game play depend on the
number of players, controllers, and analysts involved and on the
duration of the game. As indicated in Figure 9, on the order of
forty people can be involved for three days, resulting in a cost

of over four man-months, assuming only two-thirds of them must be
paid with game funds.

Postgame activities include analysis, preparation of a
final briefing, and conveying to the users the game results and
planning conclusions. SAIC's ECAP path gaming experience suggests
that this phase could involve eight people, take three weeks, and
cost on the order of a man-month. The kind of competition planning
games discussed here, where extensive analysis and a final report
are needed, could require more resocurces than the ECAP games,
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If the objective was to involve a comparable number of
experts at relatively low cost to identify plausible competition
moves and countermoves and to determine the implications for
candidate U.S. competition goals and strategies, other interactive
techniques could be substituted for path games. For example, using
the same resource estimation methods as we used in developing
Figure 9 and assuming twenty experts are to be involved,
preparation and review of a briefing or a point paper might involve
twanty-twe pecopla, require a few days, and cost about one man-
month. A report based on a single brainstorming meeting of twenty
experts or a summary of individual interviews with these experts
would require comparable resources (i.e., about one man-month) .

But path games have unique attributes for competition
planning support, as well as higher costs compared with other
interactive analysis techniques. The most important attribute of
path games is the adversarial relationship among the teams that is
important for generating an imaginative set of moves and
countermoves. This is absent from other analysis methods. Other
unique path game attributes alsoc are important for competition
planning: the explicit pPlay of institutional or bureaucratic
perspectives, the potential to move game players into a common
future game world that can be quite different from today's
competitive environment, and the ability to keep players focused
intensely on a specific set of issues for several days.

Thus, the challenge is to preserve the unique attributes
of path games but to reduce their costs. Our work with path games
and our cost-reduction analysis indicate that the amount of
experience that game designers and analysta have with both path
games and the topics on which these games are focused is the
critical determinant of the resources needed for path gaming.
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We examined a number of ways to reduce the manpower,
time, and costs required to stage path games, evaluating them based
on the experience of both SAIC and others with games. Scme of
these methods would reduce costs without reducing significantly
the realism of the simulation of future competitive environments
or without in other ways reducing the usefulness of path games for
competition planning. Other metheds cut costs, but sacrifice too
much in path game effectiveness. Discussion of both kinds of
resource~raduction methods is instructive.

We first discuss methods for reducing the required
resources without a major reduction in the utility of path games
for competition planning. Using these resource-reduction measures,
we reestimated the resources needed for a path game as shown in
Figure 10, reducing the number of people involved from thirty to
twenty, reducing the total time required from four months to one
month, and reducing the cost from ten man-months to three man-
nonths, as compared with the ECAP game resources shown in Figure
S,

Pregame activities involve design of the game and
preparations to implement the game design. Resources for game
design can be reduced by selecting a game topic that supports an
already on-going analysis of a substantive issue and using people
who are already involved in this analysis to design the game, thus
avoiding duplication of the analysis learning curve with a new set
of game designers. To limit the collection of possibly extraneocus
data for game support, the game design should be centered on an
explicitly-designated set of problems or interteam tensjions that
are to ba examined. For example, a game designed to evaluate a
candidate set of U.S. competition goals and strategias will
probably cost less than one intended to explore the future
competitive environment in Asia, because of the more focused nature
of the former. Finally, use of a real-world model (e.g., the High-
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Level Group as a NATO body involved in nuclear force planning) to
help answer questions about the game design can reduce design
resources Dby focusing the game designers directly on the
substantive issues under consideration.

Major improvements in game preparation efficiency also
are possible, primarily by building on experience with related
games and analyseas:

® Use people for game preparation activities (data
development, player selection, assembly of game
materials, dry runs, conduct of user briefings) who
understand path gaming, understand the substance of
the issues under examination and the decision
structures to be emulated by player teams, and
familiar with the roles to be assumed by players.

] Develop standard templates or checklists for use by
both the control team for deriving analytic raesults
and the player teams in presenting conclusions and
recommendations.

® Identify at an early stage people to whom postgame
briefings will be given and the types of briefings
to be presented. Develop checklists and other game
materials that facilitate efficient preparation of
thesea briefings.

® Use material prepared for previous competition
planning games as models for game materials to
support a new game.

[ Select players who are experienced with role playing
in path games, who understand the substantive issues
to be examined in the game, and who will play in the
game at no added cost to the competition planning
staff.

Resources for the game itself can only be reduced by
using fewer people, paying for only a subsat of these people, and
playing shorter games. In Figure 10, we assume that competition
planning games generally will be part of a larger, ongoing analysis
of U.S. competition goals and strategies and that economies can be
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gained by building on this experience base (unlike the case of the
ECAP gamas underlying the data in Figure 9). Further, we assume
that half the players will come from government offices at no cost
to the competition planning staff. Additional reduction in the
time needed for game play can be gained by limiting the debriefs
of player teams to issues of substance, eliminating the debriefs
on game process that sometimes are conducted.

Finally, reduction in the rescurces required for postgame
analysis can be achieved by invelving the users of the game results
in developing and critiquing these results, eliminating some of the
analytic middlemen, so to speak. These results would be documented
in a briefing, rather than in a technical report, further reducing
cost and time.

The resources illustrated in Figures 9 and 10 prebably
bound the resources required for a competition planning game.
Except when a series of games is conducted around minor variants
of the same game, three man-months of effort in a period of one
month is probably a lower bound on game resources, assuning that
the game builds on the experience and results of a larger, ongoing
compatition planning anlysis and that the game designers, analysts,
and some of the players are mambers of an experienced cadre that
supports competition planning with path games. The analysis of
gaming resources aunmarizgd here indicates that it should be
poasible to conduct compatition planning games at a cost of no more
than ten man-months each, and generally substantially less.

We considered and rejected other methods for reducing the
manpower, time, and costs for path games for competition planning.

Thesae other metheds and the reasons for rejecting them are
summarized as follows:
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° Use a previous game design with little or no changa
for a new game (no two games are sufficiently alike
to do this).

e Develop only the data and game materials needed for
team briefings, wall charts, and a short game book
for each team (the game would not simulate enough
aspects of the competitive environment with
sufficient authenticity).

e Restrict the dry run to a single move over half a
day (excessive risk that the dry run would not
simulate the competitive environment with sufficient
authenticity to test the game design adequately).

® Use players who do not cost the government anything,
but who do not have the required experience with
path games or the competition planning issues under
examination (excessive risk that the game world
would not simulate the competitive environment with
sufficient authenticity and that team play would be
of doubtful analytic value).

(] Limit game play to one day (insufficient time to
develop moves and countermoves over a two-decade or
more game period).

. Require players to do their own administrative work
such as recording a chronology of ideas or keeping
loga (not the most productive use of the time of
expert playars).

By way of summary, we have discussed techniques that will
reduce the manpower, time, and funding resources needed to conduct
path games for competition planning, but which appear unlikely to
reduce materially the realism of the simulations these ganes carry
out. SAIC's work in designing and running path games indicates
that the experience of game designers, players, controllers, and
analysts with bgoth path gaming and the substantive issues under
examination is the largest single factor contributing to cost
reduction without sacrifice of analytic effectivenass. This
suggests that a speclal cadre of competition planning personnel
should be eatablishaed to design and run competition planning games.
It also suggests that a saries of gamas in support of competition
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Planning should be structured in such a way as to take advantage
of learning-curve cost reductions through building on past gaming
and analysis experiences related to the same general topic.

6.3.3 Other Research Topics

We close this chapter with a brief discussion of three
additional research topics related to competition planning games.

The first is the issue of how to transform the results
of one or more move/countermove games into estimates of the future
state of the U.S.-Soviet military competition. As discussed above,
an important output of games that evaluate a set of uU.s.
competition goals and strategies is the evolution of the state of
the military competition over two decades or more as the United
States pursues this set of goals and strategies in the context of
moves or countermoves by the USSR and third players. Especially
important is the evolution of the U.S.-Soviet military balance and
the compatitive positions of the two sides.

The evolution of the state of the military competition
will not fall ocut of competition planning games as a natural
Product; effort is required by the control team or analysis team
to derive this information from the games. The natural focus of
move/countermove games or path games for competition planning will
be on how well the U.S. stfategy performs and the extent to which
each side is able to achiave its goals. It 1is easier to assess
the strengths and weaknesses of alternative goals and strategies
based on competition planning games, and espacially to weed out
poor goals and strategies, than it is to understand what state is
likely to result if the United States pursues a given set of goals
and strategies.
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There are two difficulties:

e The moves and countermcves of competition planning
games are not likely to provide all the political,
econonic, technological, and military information
needed to estimate new military balances and
competitive positions resulting from game play.
Assumptions or off-line analysis will be needed
about relevant factors not explicitly gamed by the
teans.

o A range of plausible future states of the
competition will be associated with a given set of
U.S. goals and strategies, because there is a range
of plausible Soviet and third player moves and
countermcves.

Derivation of a range of plausible future states is an
important analytic function associated with competition planning
games. Some candidate U.S. goals and strategies probably can be
aliminated based on game play alone, without the nead to project
the resulting future states of the compatition. It is unlikely,
however, that merely observing the interplay of U.S., Soviet, and
third player moves and countermoves will lead to a singla,
obviously superior, set of goals and strategies. Understanding the
bounds on the unintended consequences of goal and strategy sets
that are not elimjinated early in the series of games will be a keay
evaluation criterion. Even if a single set of U.S5. goals and
strategies does emerge from the game moves and countermoves as
superior, competition planhers will want to know what unintended
consequences could result, based on examination of the plausible
range of future states of the competition associated with that goal
and strategy set.

Thus, research is needed on specific techniques for
converting the play of competition planning games into estimates
of the future U.S.-Soviet military balance and conmpetitive
positions. One approach to explore is ways for the control team
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or the analysis team to make quick mini-assessments of changes in
the state of the competition resulting at each move of the game,
starting from the detailed assessment of the current state that
should be part of the competition planning process. The control
- or analysis team would have to supplement information derived from
game moves with assumptions about or forecasts of the other
relevant political, economic, technological, or military factors.
This point-estimation procedure might be augmented with estimates
of a range of plausible future states by conducting a series of
gamesg, each of which plays out one bound on the range of plausible
Soviet or third party moves. Or a series of games could evaluate
the same candidate set of U.S. goals and strategies, but with
alternative assumptions about the future course of the Soviet
economy (as outlined in chapter 6.2 above) or about other factors
that affect the future state of the competition.

A second topic for research is how to increase the
productivity of competition planning games by increasing the number
of interesting variants on U.S. and Soviet goals and strategies
that can be evaluated in a fixed number of games., It is possible,
for example, to think of a "branch and bound® approach to
evaluating candidate U.S. goal and strateqgy sets, in which whole
sections of related goal and strategy sets in a "tree" of goal and
strategy sets are eliminated based on a few games focused at the
upper end of the tree. Ancther approach is that of "analytic
representation," in which only a single representative goal and
stratagy set from a family of similar sets is gamed, as a coarse
screening. If a family of goal and strateqy sets passes the coarse
screening in this way, then individual members of that family can
bes evaluated further in subsegquent games. A third approach is to
modify a candidate set of U.S. goals and strategies based on the
results of game play, then evaluate the modified goal and strategy
set by replaying only selected moves of the original game.
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A final research topic is how to reflact the results of
past competition analyses in future games in practical, afficient
ways, so that the entire path gaming process in support of
competition planning undergoes learning as the compstition planning
process itself baecomes more sophlsticated over time. The means for
capturing and archiving in games the results of past competition
analyses nsad not be particularly exotic; they probably have to de
with scenario updates, ready access of the control, analysis, and
player teams to files of past analytic results, improvements over
time to the data bases from which game materials are prepared, and
the like.
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7. MILITARY CONTINGEMCY ANALYSIS

Military contingency analysis uses combat models for a
two-sided campaign analysis in various war scenarios -- or
contingencies -- in order to help measure U.S. preferences among
alternative future states of the military competition in terms of
thase combat outcomes. This chapter describes the concept of
contingency analysis and its role in competition planning, and
ldiscussea research needed to improve the contributions that
contingency analysis can make to competition planning.

7.1 THE CONCEPT OF CONTINGENCY ANALYSIS

As depicted in Figure 6 above, analysis to support
competition planning starts with a diagnosis of the current state
of the U.S.-Soviet military competition, depending heavily on the
use of military balance assessments. Based on this diagnosis, a
number of alternative U.S. competition goals and strategies to
achieve these goals are developed for evaluation. Each of the
candidate goal and strategy saets is subjected to the moves and -
countermoves of the USSR and relevant third players in one or more
competition planning games (Soviet-style planning analysis provides
key inputs to these gamas). One important output from the
competition planning games is a set of plausible future states of

the military competition associated with each candidate goal and
strategy set.

At this point, the key analytic step is to rank the
states of the gompetition asmociated with each candidate goal and
strategy set according to U.S. prefarences among states. This
ranking should be one major basis for evaluating the candidate goal
and strategy sets and either selecting one for implementation or
modifying some for further analysis. However, states of the
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competition are complex and a preference ranking merely by
inspection probably will not be adequate in most cases. Given the
Prominent role of the U.S.-Soviet military balance in the state of
the competition, U.S. prefarences among alternative future military
balances will be a strong indicator of U.S. preferences for states
of the competition. Therefore, combat analysis of these
alternative future military balances will be an important measure
of the states resulting from move/countermove games and thus one
guide to selecting U.S. competition goals and strategies,

This recap of the analytic process rasulting in selection
of a set of U.S. goals and strategies makes clear that the role of
military contingency analysis in competition planning is to test
future military balances in combat situations and rank these
balance states based on the results. Contingency analysis would
be applied to military balances as they exist at the end of
conmpetition planning games, but it could alsc be applied to
balances at intermediate game moves, if necessary. Perhaps more
importantly, since the combat adequacy of a given set of U.S. or
Soviet forces depends in part on the specific war scenario in which
these forces fight, the military balances resulting from
competition planning games should be subjected to combat analysis
in a wide variety of future scenarios or contingencies. For most
evaluations, theater-level campaign models would provide the
appropriate level of detail for contingency analysis, although
theater—~level models may need to be augmented by weapon-on-weapon
or tactical engagement models, as discussed below.

Given the major role of military balance assessments in
the diagnosis of the current state of the U.S.-Soviaet competition,
contingency analysis can have a secondary role in supporting this
diagnosis.
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Many DoD offices have the combat models, data bases, and
analytic skills to carry out contingency analysis, but this kind
of analysis has a sufficiently large role in competition planning
that it is worth considering establishing a contingency analysis
test bed, either with its own staff and analysis tools or as a
formal mechanism for organizing existing DoD combat analysis
capabilities in support of competition planning.

7.1.1 Contingency Analysis Test Bed

A contingency analysis test bed is an established means
for testing future military balances in combat analyses, hence the
name "test bed." The essential components of such a test bed for
purposes of competition planning consist of the following:

® A set of combat models that have the flexibility to
be easily adapted to future military balances and to
a wide variety of war scenariocs. These models also
should be credible and acceptable to all major DobD
organizations involved in competition planning.

e Data bases to support these models and the associated
analysis.

e Experienced modelers and analysts.

® A master set of future contingencies or war scenarios
for use, with suitable modifications, in specific
contingency analysis. This master set of
contingencies .should, like the models, be coordinated

within DoD to the extent necessary to ensure their
bureaucratic acceptability.

® The ability to develop new operational concepts for
the future U.S. and Soviet forces being modeled in the
contingency analysis. Employment concepts for future
Soviet forces should, of course, reflect Soviet

operational style and planning patterns that are not
likely to change over time.

One way to astablish this contingency analysis test bed
is to set up a separate staff, with its own models, data bases, and
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analysis capabilities. This test bed might be part of a larger
competition planning staff, if such a permanent staff were created.
Alternatively, a contingency analysis test bed could be established
by drawing on saxisting DoD organizations to provide the models and
data and to carry out the required analysis. In this
configuration, however, it would still be nacessary for some
designated competition planning organization to maintain a master
set of contingencies, ensure that appropriate models and data are
used for the analyses, develop tasking for specific contingency
analyses, and act as an interface between the contingency analyses
and other aspects of competition planning.

To illustrate one component of the contingency analysis
test bed that may be less cbvious than the others, Table 3 lists
a sample of contingencies that might be used to support competition
planning. This set was developed by considering classes of war
scenarios that plausibly could occur during the next two to three
decades and that are sufficiently different from one another that,
taken together, they span the set of wartime conditions that should
be used to test or evaluate future U.S5.-Soviet military balances.
Therefore, understanding of trends in the competitive environment
heavily influenced development of this contingency set.

Most of the contingencies shown in Table 3 have U.S. and
Soviet forces directly fighting one another. Some may not involve
the United States or Soviet Union in actual combat operations, but
the intelligence, loglstics, or weapons transfer support of each
superpower to the antagonists would be affected by the way in which
the U.S. and Soviet force postures changed over time as a result
of the military competition. Finally, some contingencies in the
table involve the United States or the Soviet Union in wars with
third players, reflecting the multipolar nature of the competitive
environment.
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Table 3. Sample set of contingencies to be used
in contingency analyses.*

o Large U.S.-Soviet intercontinental nuclear exchanges

s Limited U.S. or Soviet use of strategic forces to support regional wars:

- Europe
— East Asia
- Southwest Asiq

« Reglonal U.S.-Soviet wars in one or more of the following areas. involving
nonnuclear (including chemical) and possibly nuclear operations:

— Maqjor attack in Europe. Including the flanks

— Limited attacks in Central Europe or on one of NATO's flanks
— East Asig

— Southwest Asia

* US. assistance to the People's Republic of China in one or more of the
following contingencies:

- Sino-Soviet war
-~ Sino-Indian war
- Sino-Vietnam war

« U.S. assistance to countries attacked by the People's Republic of China

* War involving the United States and weli-armed lesser powers
(nonnuclear, chemical, and possibly nuclear operations):

- South Korean-North Korean war
~ Persian Gulf war

— Arab-israeli war
- Indian-Pgkistani war

» US. military assistance or operations in Central America (possibly including
Mexico):

- Counterinsurgency operations
— Support to insurgents

» US.-Soviet war in space assoclated with any of the above contingencies

» US. counterterrorist operations

* This Is @ menu of candidate contingencies. Only a select subset would be used for any
205
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The contingencies in Table 3 are not meant to be
predictors of the future. Indeed, U.S. readiness to respond to
a contingency ias the best way to deter its outbreak. Nor are these
contingencies meant to gquide overall DoD force planning. They are,
hovever, meant to be used singly or in appropriate combinations to
test and rank future U.S.-Soviet military balances as an aid to
competition planning.

In addition to having a master set of contingencies, as
illustrated in Table 3, the contingency analysis test bed also
should have a brief characterization of each contingency, if only
as a checklist for review and appropriate modification when any of
the contingencies are used for analysis. This characterization
should include statements of who actually is fighting, the
alignments of other key countries, and the initial conditions of
the war (especially the amount of warning time and what other wars,
if any, are taking place elsewhere).

Four types of models are needed for the contingency
analysis test bed:

® Theater-level campaign models would normally be used
as the primary type of contingency analysis model.
As discussed in chapter 3.10, interactive campaign
models appear to be best suited for this purpose, to
provide the flexibility to adapt to new contingencies
and new force balances.

® A library of weapon-on-weapon and few-on-few tactical
engagement combat simulations would be needed to
develop 1input parameters for the theater-level
campaign models, based on the details of the force
balances being investigated.

e TForce generation models or simulations may be needad
in order to take adequately into account the warning,
mobilization, and reinforcemant aspects of various
contingencies.

® As discussed in chapter 4.10, the Simnet aystem has
the potential, with adequate development, to test new
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weapon concepts, new weapon systems, or new combat
doctrine in realistic, two-sided combat situations.

7.1.2 carrying oOout a Contingency Analysis

Contingency analyses can consume a substantial amount of
resources. How can they be used to support competition planning
with relative ease, speed, and efficiency, at a level of detail
apprepriate for competition planning? In chapter 7.2 we discuss
research approaches to reducing the time and costs associated with
contingency analyses. Methods for the efficient focusing of
contingency analyses on DoD planning problems are, however,
available now; these are discussed here.

The key to efficient contingency analyses for purposes
of evaluating military balances is to concentrate on analysis of
the opposing force capabilities that are most relevant to war
ocutcomes in various scenarios. The most relevant opposing force
capabilities are those brought to bear in engagements &that are
critical for determining the outcomes of the contingencies under
examination. Concentrating only on the critical engagements in
these contingencies will aeliminate unnecessary detail in the
analysis and serve to organize the detail that is important.

Thus, we propose essentially three steps for carrying out
a contingency analysis:

e First, identify the critical force engagements in each
contingency, as discusgsed in chapter 4.1 (see
especially Figure 8). This can be done by reviewing
analyses and wargaming results, working through the
campaign dynamics of the contingency with experts or
by means of campaign analyses, and reviewing
contingency representations in the form of war
diagrams. This last is a technique developed by SAIC
that is discussed in more detail below.
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e Second, organize an analysis plan centered on these
critical engagements. That is to say, determine which
one-on-ona, few-on-faw, and theater-level campaign
analyses of future opposing forces in each critical
engagement are needed in order to determine the
implications of the military balance under examination
for war outcomes in various scenarios.

e Third, draw upon already completed analyses and
initiate new campaign analyses as needed to support
this analysis plan.

War diagrams can contribute to this analysis process.
A war diagram is an analytic representation of the major combat
activities in a war or a campaign plan (see Figures 11 and 12 for
examples), showing the combat interactions of two sides as a war
(or its visualization in a campaign plan) unfolds.

More specifically, a war diagram is a PERT network that
represents time-driven combat processes such as pre~D day
mobilization, air campaigns, or ASW operations, in which operations
take place over a substantial period of time. Thus, a war diagram
consists of nodes connected by arcs. Each node represents a
milestone to be achieved by one side or the other (e.g., attack
submarines moved from peacatime positions to wartime operating
areas, four carrier battle groups marshaled, or the carriar battle
force moved to within strike range of targets in Northeast Asia).
An arc connecting two nodes in the war diagram represents the
number of days expacted to be needed to go from one milestone (or
nocde) to the other. Parallel arcs represant combat activitias than
can proceed independently of one another, or simultaneously. Arcs
that are connected in series represent combat activities that must
be carried out sequentially. '

If the war diagram is overlaid with the X-Y axes of a
Cartesian coordinate system, with the X-axis representing time in
days, the nodes in the diagram should be positioned relative to the
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X-axis so as to show the time at which each milestone is expected
to be reached (e.g., D-10, D+21). Alignment of the nodes with the
Y-axis (which has no dimension) can be adjusted to facilitate
unclutteraed drawing of the arcs.

Constructing the war diagram as a PERT network allows
one to use standard network analysis techniques to determine the
critical path through the network (l.e., the subset of combat
rilestones that determine the time required to reach the end of
the war) and the expected duration of the war or its distinct
phases. Such techniques also can be used to perform sensitivity
analyses to determine how the war diagram must change in order for
sone other subset of milestones to become the critical path.

War diagrams can be used to represent any of the
following distinct entities:

® A Blue campaign plan showing Blue's image of how the
war would be fought including planned Blue operations
and operations Blue assumes that Red would conduct.

® A Red campaign plan showing Red's image of how the
war would be fought, including planned Red operations
and operations Red assumes that Blue would conduct.

® The expected course of a war, basing on campaign
analyses that determine the major Blue and Red combat
activities affecting the war's outcome, their
interrelationships, the likely results of these

activitiaes, and the expected times required to reach
key combat milestones.

War dilagrams can contribute to several analytic
objectives, including the following:

® Show the important relationships among the combat
activities of each side and between the opposing
combat activities, particularly as these relationships
affect tha course of the war and its outcome.
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¢ Show how the relationships among combat activities
change as a function of different initial war
conditions or different strategic choices.

® Show how relationships among combat activities change
as a function of changes over time in Blue and Red
force posture trends and asymmetries.

e Through the above, serve as an analytic tool for
determining which engagements or variables have strong
effects on war outcomes (l.e., are critical
engagements or variables).

e Contrast Blue and Red images of how a war would be
fought and help determine the implications of
asymmetries in these images.

e Display in summary fashion the results of campaign
analyses,

® Aid in assessing force posture trends and asymmetries
and in communicating these assessments to DoD
officials.

More specifically, war diagrams can contribute ¢to
contingency analyses by displaying in summary form the results cf
existing campaign analyses, thus helping to identify critical
engagements, to show their relationships, and to organize a
contingency analysis plan. War diagrams can also help to interpret
the results of theater-level campaign analyses and the supporting
engagement analyses.

Figures 11 and 12 are examples of war diagrams showing
the expected course of the Asia~Pacific part of a global U.S.-
Soviet war; no units are shown on the timelines in order to keep
the figures unclassified. Figure 11 shows the key operational
milestones and thaeir relationships assuming the U.S. commander-in-
chief, Pacific (USCINCPAC) concept of operations that prevailed in
the early 19808, in which the carrier battle groups (CVBGs) would
not move to within strike range of Soviet territory until ASW
operations had reduced the Soviet submarine threat to a safe lavel.
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Figqure 12 assumes the USCINCPAC campaign concept of the late 1980s,
which reflects the influence of the U.S. Navy's maritime strategy.
In this case, the carrier battle groups could be in position to
strike Soviet taerritory as early as D day.z

These war diagrams support the identification of the
critical nonnuclear engagements: the Northeast Asia air campaign,
the naval campaign, and the Soviet counter-CI campaign (the
figures assume no use of nuclear weapons; varianta can be drawn
for cases of in-theater nuclear exchanges). By comparing the two
diagrams, one can alsoc gain insights into how to orgﬁnize analyses
pertaining, for example, to the naval campaign. If it is assumed
that USCINCPAC operates his carrier battle groups in accordance
with the early 1980s concept, then U.S. ASW engagements with Soviet
anticarrier submarines are of most interest. If the 1988 campaign
concept is assumed, three types of naval engagements are important:
Soviet Naval Aviation raids against fleet air defenses, Soviet
submarines against CVBG local ASW and cruise missile defenses, and
U.8. broad area ASW operations against Soviet submarines.

War diagrams can be useful even if extensive campaign
analyses are not available from which to construct them. In this
case, war diagrams add structure to the judgments of axparts or to
combinations of analysis and expert judgment. They can be used to
support and direct debate among experts about contingencies and to
identify the most important campaign analyses to perform if
additional analysis resources are available.

7.2 RESEARCH TOPICS

The state of the art of combat modeling is generally well
developed and mature for the analysis of the combat effectiveness
of current and near-term forces. Current models and the associated
data bases are less well-suited for evaluation of future military
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balances in a wide variety of war scenarijos. A contingency
analysis teat bed using today's models, data bases, and methods
would be adequate to support competition planning because the state
of the art of long-term planning for the military competition is
itself in a relatively primitive state. But, as competition
planning becomes more sophisticated, DoD capabilities for the kind
of contingency analysis described here will have to improve.

At least four tdpics require research in order to improve
the DoD ability to carry out contingency analysis in support of
competition planning:

e Increasing the adaptivity of combat models to analyze
a wide range of different military force balances in
a variety of quite different war scenarios.

e Reducing the time and costs required for contingency
analysis, so it does not becomse a major bottleneck to
expeditious competition planning.

e Improved methods to generalize from the detailed
analysis of a variety of war scenarios to determine
preferences and rankings among alternative future
military balances.

e Exploration of Simnet concepts to make a possibly
major upgrade in the ability to model and analyze
future forces and employment concepts with much more
realism than is possible today.

7.2.1 Adaptivity of Combat Models

The military force balances of two or more decades into
the future that will emarge from competition planning games are
likely in many cases to be quite different from those of today.
Moreover, the analyses described above will require evaluation of
these force balances in a wider range ¢f combat scenarios than
ganerally are modeled today.
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A problem in carrying ocut these avaluations is that most
of today's combat models are structured to reflect today's military
force balances and a few cancnical planning scenarios. It is
difficult to adapt these models to possibly drastically different
future force mixes and balances or to a wider sat of war scenarios.
Further, the structure of most of these models is symmetric with
regard to U.S. and Soviet force employment, making it difficult or
imposaible to model the employment of Soviat forces in ways that
are consistent with Soviet strategy, operational art, and tactics.
In particular, three characteristics of today's combat models and
the supporting analysis base limit the adaptation of thase models
to new and different force balances and scenarios:

® Insufficient experience and base of analysis for
modeling force mixes and force balance regimes that
are quite different from those of today.

® The relatively inflexible structure of most combat
models.

® The lack of campaign models for certain tyres of
contingencies that are important for competition

Planning, primarily space warfare and low intensity
conflict.

Making progress on these problems is important for both
competition planning and for more traditional DoD planning
activities. The future U.S.-Soviet military balance is a major
component of the future state of the competition and U.S. selection
of competition goals and strategies should be determined in part
by U.S. preferences for the future military balances likely to
result from candidate goals and strategies. Consequently, it is
important that the evaluation of future nilitary balances be based
on methods that are comparabls in sophistication to those
increasingly being used to assess today's military balance --
namely, the use of combat analysis to assess the balance in terms
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of its impact on war outcomes, rather than in terms of order of
battle comparisons.

The Department of Defense would need to improve the
adaptability of its combat models even if it were not carrying ocut
long-range planning for the military competition. Several current
trends ~-- arms control, technology, strong downward pressures on
DoD budgets, and relaxed East-West tensions -- indicate that the
future U.S.-Soviet force balance is quite likely to ke different
from today's and that U.S. forces must, in the future, be prepared
to fight in quite different kinds of contingencies than have been
considered in past force planning. More adaptable combat models
are needed to help guide technology development, weapon system
acquisiticn, force sizing and deployment decisions, and development
of operational plans and doctrine in this changing security
environment.?

Several research approaches to reducing the impediments
to model adaptivity appear promising. Ways to reduce the
inflexibility of the structure of most current models are
reasonably well understood, but will regquire substantial time and
funds to implement. For competition planning purposes, priority
should be given to the development and use of highly adaptive
theater-level campaign models as the primary vehicle for
contingency analyses of the sort discussed in this section. For
the near term, at least, this means placing heavy emphasis on
nodels that have a very general campaign structure, with most
details provided by the user through interactive man-machine
interfaceas. These theater-level campaign models should be
structured so as to permit the employment of Soviet forces to be
modeled in ways that are consistent with the fundamental precepts
of Soviet planning. Further, new campaign models or comparable
analysis concepts nead to be developed for space warfare

216




(especially as military operations in Space affect terrestial
campaigns) and for low intensity conflict.

The use of detailed computer simulations in contingency
analyses should be confined to one-on-one and few-on~few models of
engagement types that are not likely to change in their fundamental
structure over the next several decades (e.g., armor/anti-armor
engagements) . At the same time, development of new types of
engagement models should be initiated in mission areas where
technology could change the baslic structure of the engagements

(e.g., stealthy air operations in a hostile air defense
environment) .

Actual evaluation of future force balances that differ
in major ways from today's poses more difficult research
challenges, aven if the structural flexibility of combat models is
improved. For at least the near term, such evaluations will have
to depend heavily on the judgment of suitable experts, supported
by concepts and techniques like critical engagements, war diagrams,
and engagement analysas. Experts should focus on translating new
military force balances into new Blues and Red operational concepts
and into the implications for the structure, pace, duration, and
critical engagements of future campaigns involving these forces.
Research should address systematic methods for using experts in
this capacity, the appropriate mix of aexpert judgment and analysis,
and ways to build up the base of experience and analysis relevant

to evaluating force balance regimes that are quite differant from
today's.

7.2.2 Reducing the Time and Funds Needed for Contingency
Analysis

Historically, the analysis of the combat effectiveness
of future forces can take months to years to organize and execute.
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A certain amount of this is inevitable, given the complaxity of the
issues involved in competition planning. But, the Department of
Defense spends large sums each year on studies and analyses, and
research to improve the productivity of contingency analyses can
help use these funds more efficiently. Moreover, research also
should be directed at reducing the amount of time needed to
organize and carry out contingency analysis, which probably is
excessive relative to the time periods associated with other
analytic support to competition planning.

Three general research approaches appear promising: to
make better use of past analyses, to focus the analysis on the
right issues at an early stage, and to carry out contingency
analyses only in enough detail to support competition planning.

Perhaps the greatest marginal gains in improvement can
be made by establishing an archiving system to provide an
institutional memeory for studies and analyses that may be relevant
to competition planning, in order to reduce analysis time and costs
by drawing on past work where appropriate. Such a system should
provide for recall of past research, for integration of this past
research with ongeing compaetition planning and analysis, and for
awareness throughout DoD planning organizations of the
availability of relevant past studies.

The Defense Nuclear Agency nmaintains such an
institutional memory for nuclear effects data, research, and
analysis through a contractor-operated archive, which provides one
model for an institutional memory for contingency analysis and
related studies. Applying this model to compaetition planning,
there would be a small staff charged with collecting and
maintaining relevant studies and data; indexing, keywording, and
abstracting this material; identifying and documenting the
assumptions of astudies and the sources of data (for transparsncy):;

218




distributing periodic surveys of material relevant to current
competition planning issues; and facilitating the retrieval and use
of relevant material for naw contingency analyses.

The RAND Strategy Assesament System or other interactive
campaign models may have a role to play in interfacing betwaeen this
archive and its users. Scenarios, operational concepts, engagement
rasults, critical engagements, and the like could ba incorporated
into these models and updated from time to time, based on material
contained in the archive.

The time and funds required for contingency analysis in
support of competition planning also can be reduced by ensuring
that this analysis is focused on the correct issues at an early
stage. The analysis sequence discussad in this report and depicted
in Figure 6 is designed to achieve this result, but analysis
experiance and research are needed to refine the detailed methods
for ensuring the relevance of contingency analyses.

Equal in importance to relevance is the conduct of
contingency analysis in only as much detail as is needed to support
competition planning, since excessive detail in the analysis almost
always will translate into unnecessary costs and excessive time.
Evaluating future military balances that are outputs from path
games should not be any more precise or detailed than is consistent
with the uncertainties in these projected future balances.
Concepts and techniques like critical engagements and war diagrams
can help to manage the level of detail in contingency analyses, but
research and experimentation are needed both to develop additional
methods and to understand best how to apply then.
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7.2.3 Genaralizing from the Datails of Contingency Analyses

The kind of contingency analysis described here examines
many operational details, even if the analysis is focused on
theater-level campaigns. There potentially will be a large number
of force engagements, the analysis will encompass several different
war scenarios, and there will be significant uncertainties about
future forces, their performance, and the operational concepts for
their employment. Moreover, while combat models may be adequate
to indicate how forces will perform in various situations, they
are not reliable predictors of war outcomes.

Accordingly, methods for generalizing from the many
details and uncertainties associated with contingency analyses in
a number of different war scenarios to an evaluaticon and ranking
of futurae military balances are not well developed. In fact, few
analyses have addressed this problem to date. While the ranking
of future force balances in some cases may be obvious from
inspection of the contingency analysis, this will not normally be
so. Even without a well-developed method for making these
generalizations, contingency analysis will yield a more accurate
ranking of future balances than will inspection of balances by
experts. But, research on systematic methods to derive these
rankings from contingency analysis should be pursued. One research
approach could be to base these methods on critical enéagamentn or
mission areas that are common across many of the war scenarios.

7.2.4 Converting Simnet into a Contingency Analysis Tool

As discussed in chapter 3.10, the Simnet training system
has the potential to be adapted for contingency analysis support
to competition planning. This potential liaes primarily in combat
analyses of new weapon concepts in a realistic operational
environment where the combat outcomes depend strongly on the
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actions of human operators or the evolution of doctrine in response
to new combat conditions and dynamics. Further, there may be
utility in scaling up Simnet to theater-levsl campaigns provided
the unique features of Simnet are exploited at this level:

e The integral role of human operators or commanders in
this two-sided simulation.

® The realism of the combat environment in which the
humans are placed.

e The realistic capability to disrupt and reconstitute
I and surveillance in the Simnet combat environment.

e The ability of a properly programmed Simnet system to
move people realistically into a regime of future
force balances in future contingencies.

e Ease of programming new weapon concepts into a Simnet
gystemn.

® The capability of a Simnet system to zoom in on fine
combat details when required for the analysis.

The distributed nature of Simnet systems also opens up
the possibility of linking together operational commanders, policy
makers, technologists, and competition planners in a single
contingency analysis test bed on a routine basis.

However, development and operation of such a Simnet
analysis and planning tool would be expensive. DARPA currently
operates a Simnet-D facility for the purpose of supporting
development of innovative Simnet applications, but the users of
this facility must provide their own funds. Moreover, the Simnet
concept sketched out above would aventually require its own
facility and staff to support competition planning and other DoD
long~range planning and analysis activities (e.g., development and
evaluation of new weapon system requirements).
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Whether the benefits would be worth the cost is not
clear. The Department of Defense may want to carry out more
detailed study of this concept, with development of a Simnet
contingency analysis prototype if warranted by the study results.
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8. CONCLUBIONES AND RECOMMENDATIONS

This volume sets forth a layered appreoach to planning for
military compatition and describes the kinds of analysis needed to
support competition planning. The bulk of volume II consists of
an evaluation of current analysis tools in terms of their ability
to meet these analysis needs. The volume then goes on to discuss
in more detail four of the most promising of these tools: military
balance assessments, Soviet-style planning analysis, competition
planning games, and military contingency analysis.

8.1 CONCLUSIONS

While we have covered considerable detail in this volume,
the major conclusions can be summarized briefly.

To start, there has been little systematic research on
the U.S.-Soviet military competition and on compatition planning,
s0o the area lacks even a standard tarminclogy. Certain planning
concepts are important for systematically analyzing and debating
issues about the competition and for devising and implementing
competition goals and strategies. These concepts are developed in
volume I and applied the present volume. In brief, they are:

® The state of the military competition, embodying the
U.S.~Soviet wmilitary balance, the competitive
positions of the two sides, and the state of
achlevement of the more traditional U.S. peacetime
political-military objectives such as deterrence,
reassurance of allies, and the ability to resolve
crises peacefully.

® A breakdown of the military competition into subareas
for planning and analysis purposes. This breakdown
should generally be regional in nature, but should
alsc include at least one nonregional subarea:
technology.
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e The centrality of U.S., Soviet, and third player moves
and countermoves over a period of two or more decades.
This implies the need to focus strongly in competition
planning on possible shifts in relative advantage over
a long period of time and for use of Soviet-style
analysis in competition planning.

e Portfolio management concepts to deal with future
risks and opportunities in light of the considerable
uncertainties associated with the future course of the
military competition.

Such concepts as these are necessary for sound
competition planning, but not sufficient. Given the complexity of
the U.S.=-Soviet competition and the multipolar environment in which
it is carried out, and given the complex institutional nature of
the Department of Defense, a layered process for competition
planning is essential. This process can be organized in any of a
number of ways, but it should provide for the following essential
planning functioné:

@ Periodic surveys of the competitive environment to
validate or revise the assumptions underlying U.S.
planning for the competitien.

e Development and periodic updating of a high-level
strategic plan that would provide strategy quidance
to competition planners and align U.S5. commitments and
resources in the competition.

e Statements (or periodic revisions) of more detailed
goals and strategies in each subarea of the
competition to which significant resources are to be
committed.

e Formulation or updates of detailed actions to
implement the strategies developed in higher layars.
These actions would be developed and carried out
through established DoD means such as the weapon
system acquisition process or the operational planning
process.
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Qur review of the kinds of analysis need to support
military competition planning concludes that the following sequence
of analyses should be carried out, with appropriate iterations:

e Diagnosis of the current state of the competition, in
light of trends in the competitive environment.

e Formulation and evaluation of alternative U.S. goals
and strategies for improving the state of the
competition, in an iterative process of winnowing and
refinement that arrives at a single preferred set of
goals and strategies. Analytic support to this
process consists of projecting future states of the
competition likely to result from specific goals and
strategies by considering a range of plausible U.S.,
Soviet, and third player moves and countermoves.

® Support to the projection of future states through
development and analysis of Soviet and third player

goals, strategies, and actions in the military
competition.

e Evaluation of alternative future states of the
competition in terms of combat outcomes in various war
scenarios, using contingency analysis. This
evaluation of alternative future states contributes
to the selection of goals and strategies.

® Syntheais of a portfolic of strategias and actions
from the above analytic steps.

Of the analytic tools surveyed in this volume, four have
the greatest potential to support this analysis process: military
balance assessments, Soviet-style planning analyses, competition
planning games, and military contingency analysis. Military
balance assessments should be the primary tool for diagnosing the
current state of the military competition. Soviet-style planning
analyses should be used to help understand what goals and
strategies the USSR is pursuing, to determine the likely impacts
of U.S. competition actions on the Soviat Union, and to identify
a plausible range of future Soviet moves and countermcves in the
military competition. Competition planning games and military
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contingency analysis should be the primary tools for setting U.S.
competition goals, for evaluating alternative U.S. competition
strategies, and for evaluating portfolio management alternatives.

Other analysis tools also can contribute to competition
pPlanning, especially intelligence projections and assessments;
regional political-military analyses; economic, demographic,
technological, and military forecasting; logic and expert judgment;
and operations analysis and engineering trade-off studies. These
tools generally should be used in support of applications of the
four major competition planning tools 1listed in the previous
paragraph and discussed in detail in chapters 4 through 7.

It is natural to suppose that strategic planning tools
used in business competition would be of value in supporting DoD
competition planning. Our analysis indicates, however, their main
utility lies in the broad concepts suggested by analogy with
business strategic planning: the need to understand the strategic
environment in which competition takes place; the use of analysis
to identify the most important variables in the strategic
environment and to formulate goals and strategies; the use of
gaming to help understand what competitors might do; and the
concept of portfolic management. We have incorporated these
concepts into our recommended structure for DoD competition
planning. We found more specific business planning and analysis
tools to have little applicability to the military competition.

8.2 RECOMMENDATIONS

The foregoing conclusions and the research contained in
this volume lead to several recommendations:

® The Department of Defense should take concrete steps
to foster the competition planning concepts set forth
in this report (state of the competition, the
breakdown of the overall military competition into
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regional subareas, the centrality of moves and
countermoves, and portfolio management) through
briefings, discussions, and requiring their use in
deviging and justifying competition goals and
strategies.

The Department of Defense should adopt the essential
functions of our layered planning approach as the
basic approach to competition planning. Initially,
the functions embodied in these four layers should be
introduced into existing mechanisms for competition
planning. The Defense Department should, however,
also study the advisability of instituting this
layered planning proceas in a more formal way.

Research should be initiated to improve military
balance assessments, competition planning games, and
military contingency analyses for competition planning
PuUrposes. Specific research recommendations are
contained in chapters 4.3, 6.3, and 7.2.

The recommendations of chapter 5.5 for
institutionalizing the U.S. capability for Soviet-
style planning analysis should be carried ocut.
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GLOBSARY

Conpetition. A condition in which twe or more rivals
seak to gain the same ocbject simultaneocusly; in which not all the
rivals can gain this ocbject, so there are winners and losers; and
in which the vying of the rivals is governed by some sort of rules.
In the context of the U.S.-Soviet competition, the term refers to
the contest between the two superpowers for power and influence in
world affairs.

. The process of analyzing the
compatitive environment, setting goals relating to pursuit of the
compatition, and developing strateqgies and plans of action for
achievement of these goals.

. Planning games that
specifically are focused on understanding the range of plausible
U.S., Soviet, and third player moves and countermoves associated
with a given set of U.S. competition goals and strategies.
Competition planning games should also indicate the range of future
states of the military competition that are likely to result from
a given set of U.S. goals and strategies.

v on. An action taken in a specific subarea
of the competition that is intended to achieve, or contribute to
the achievement of, a specific competitive goal.

competitive Advantage. A benefit attained in the long-
term military competition by exploiting one's strengths or an
adversary's weaknesses. Realizing a competitive advantage involves
actions (e.g9., the expenditure of resources) to convert strengths
and weaknesses to tangible benefit in the competition. The concept
of competitive advantage is dynamic. Such advantage can increase
or diminish with time, and understanding the process of decline is
an important analytical task.

Competitive Environment. All aspects of the world
situation that (1) can affect the U.S.-Soviet military competition
or other military competitions of interest to the United States and
(2) are not controlled directly by the defense planning process
within the executive branch of the U.S. government. Exanples
include economic, demographic, and technology trends; Soviet goals,

strategies, and actions; and third player goals, strategies, and
actions.

Competitive Goal. A specific objective in the long-ternm
military competition to be achieved within a specific period of
time. Such goals could involve influencing Soviet or third party
investments or behavior in particular ways or achieving defined
states in the future military balance in a particular ragion.

Competitive Initiatives. The ability to dictate the
agenda or set the pace in a particular area of the competition, for

231



example by keeping an adversary reacting to one's actions inastead
of undertaking initiatives of his own.

The ability to make
disproportionately large gains in tha competition in relation to
the resources expanded on a competitive action or strategy.
Leverage may be measured in terms of an adversary's cost to
respond, or the stresses imposed by an action or strategy on an
adversary's military or industrjal establishment.

. The ability of one side relative
to the other to compete in the future. The concept of competitive
position 1includes strengths, weaknesses, current competitive
advantages, and who holds the competitive initiative in various
subareas of the competition.

An initiative by the
secretary of defense to use the concept of competjitive strategies
as a long-range planning tool. This initiative was carried out
through the competitive strategies council, which was chaired by
the secretary of defense and consisted of top DoD civilian and
military officials.

. A set of inter-related competitive
actions which, pursued together, are designed to achieve
competitive goals in one or more subareas of the compatition or in
the competition as a whole.

. Two-g8ided analysis of the
performance of military forces in various military contingencies
or war scenarios, with an emphasis on understanding how each side's
forces affect the likely war outcome in each contingency. Combat
outcomes in a contingency analysis can be used as a measure of the
U.S. preference for future military balances and, therefore, the
U.S. preference for future states of the military competition.

Critical Engagements. Those opposing force engagements

in various war scenarios that most powerfully affect the coursae,
pace, and outcomes of these wars.

. The process of monitoring a specific part of
the competition planning process, adversary actions, or other
aspects of the competitive environment, and mogdifying U.s.
competitive goals, strategies, or actions in light of the results
of this monitoring, all with a view toward improving U.S.
performance in the military competition.

Iteration. Raepetition of parts of the competition
planning process or supporting segquence of analyses in order to
take advantage of feedback.

. The military competition
betwean the Unitad States and the Soviet Union. This terminoclegy
is intended to highlight both the deep historical roots of this
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competition and the need to look forward twenty years or more into
the future in developing U.S. goals and strategies for competing
effectively. ‘

Military Balance Aszessment. A net assaessment of the
balance of opposing military forces that consists of the analysis
of past and projected future trends and asymmetries in this force
balance and the evaluation of the relative combat capabilities of
the sides in a range of plausible war scenarios.

Hove/Counternove Games. Another term for competition

planning gamas.

' Planning Games. Politico-military games in which the
simulated environment is a period in the future in which each side
makes daecisions about military research and davelopment,
acquigition, force deployments, arms control, and other aspects of
peacetime force planning for the purposa of undarstanding the
military force balances that are likely to result through a
conpetitive process that plays out in a multipolar environment.

- Simulation of past, current,
or future politico-military situations in which human players
assume roles within the simulated environment. The players
normally are organized into teams that may compate or cooperate
with one another, within assumptions and constraints specified by
the game scenario.

- A set of planning techniques that
is designed to limit or control the risks inherent in any one or
more strategles or actions within a subarea of the compatition or
across several subareas. These techniques should also make it
easier for the United States to exploit new opportunities for
realizing competitive advantages when they appear. Examples of
portfolio management techniques include multiple, partially
overlapping, competitive goals and building into U.S. strategies
and actions the ability readily to adapt to Soviet actions or other
changes in the competitive environment.

Soviet-8tyle Analvsis. Analysis by Americans {or other
people not raised and trained in the Soviet system) that
approximates as closely as possible the ways in which Soviet
planners would analyze a given situation or problem, as a guide to
understanding how they might act. The need for Soviet-style
analysis in cdmpetition planning arises from the many important
asymmetries between Soviet and Waestern analysis and planning
methods that make it clear that a mirror-image approach to Soviet

competitive initjiatives and responses would be seriously
misleading.

.« The past, presant, or future
condition of the U.S.-Soviet competition. When used in refersnce

to the military compatition, descriptions of the state of the
competition should include the state of the U.S.~Soviet military
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balance, the competitive positions of the two sides, and the state
of relavant elemants ©of the competitive environment.

Subares of the Competition. A component of the worldwide
scope of competition planning that is suitable for detailed
planning and implementation of competitive actions. Generally,
subareas of the competition should be geographic raegions, such as
Europe or East Asia, but not exciusively so; technology is an
example of a nonregional subarea.

Thizxd Player. Any national acter that can affect
significantly the U.S.-Soviet competition and that may also compete
directly with the United States or the Soviet Union at times.
Third players may be allies, friends, or adversaries of the United
States or the Soviet Union, or may be neutral.

Third Player Leverage. The abllity of a third player to
influence aexcessively the ability of the United States or Soviet
Union to compete with one another effectively. Examples of third
player leverage are base access, diversion of superpower resources
away from the superpowaer competition, or undue influence on
superpower military doctrine or arms control positions.
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