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The National Defense Research Institute (NDRI) is a federally funded research and development center at RAND that provides
studies and analyses to policymakers in the Office of the Secretary of Defense, the Joint Staff, the Unified Commands, the
defense agencies, and other sponsors. It brings science, analytical rigor, and an understanding of world and national security
affairs to the study and choice of policy.

NDRI operates through three centers, whose research corresponds closely with the responsibilities of three of the undersecre-
taries in the Office of the Secretary of Defense—Policy, Acquisition and Technology, and Personnel and Readiness—who are 
principal sponsors of NDRI research.

NDRI’s centers support sponsors in a number of different ways — framing new policies; defining and suggesting how to imple-
ment current policies; and maintaining a base of knowledge, theory, and methods. In this regard, the primary function of this
institute is research on policy, strategy and complex problems, where multidisciplinary capability, objectivity, independence, and an
explicit national-interest charter are essential. At the same time, sponsors turn to NDRI to provide analytic and technical sup-
port, informed by the results of its long-term research.

NDRI’s Research Centers

� The International Security and Defense Policy Center explores how the security environment is changing, how those
new conditions affect U.S. interests, and what policies and terms of U.S. engagement are needed to shape the environment and
protect those interests.

� The Acquisition and Technology Policy Center addresses opportunities and challenges presented by advances in tech-
nology, in particular those enabled by the information revolution. It analyzes ways to preserve U.S. military advantages eco-
nomically.

� The Forces and Resources Policy Center concentrates on issues affecting the people who make up our forces, on the
forces needed to carry out U.S. military strategies, and on the optimum use of resources. It analyzes policy options with an
eye to ensuring that the United States is able to retain high-quality military personnel in the new era.

NDRI projects cover a wide a range of subjects, for example:

� Implementing Strategies to Counter Weapons of Mass Destruction—options to thwart state and non-state actors from using 
chemical, biological, or nuclear weapons;

� Revolutions in Military Affairs—looking to past revolutions for clues as to how best to transform U.S. military forces;

� Attracting College-Bound Youths into the Military—new strategies to compete for high-quality personnel;

� Perstempo and Reenlistment—the relationship between reenlistment and long or hostile duty assignments.
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The RAND Environment

NDRI operates within RAND, a private, nonprofit institution that studies issues relating to the national security and public wel-
fare of the United States. NDRI draws its researchers from RAND’s staff of more than 600 professionals trained in a broad
range of disciplines. Professional staffers are located at RAND’s offices in Santa Monica, California, and the Washington, D.C.
area, at RAND’s Council for Aid to Education in New York City, and at RAND Europe in Leiden, the Netherlands.

At any time, NDRI can call on RAND’s two other national security federally funded research and development centers for 
additional analytical resources. Project AIR FORCE, the oldest studies and analysis organization at RAND, has helped U.S. leaders
determine the size, shape, and missions of the U.S.Air Force. RAND’s Arroyo Center has addressed mid- and long-range policy
questions for the U.S.Army.

NDRI also draws upon research talent from throughout RAND. RAND possesses analytical depth in psychology, sociology, and
demography, all of which NDRI has used in conducting studies of personnel issues, for example. RAND Health, one of the
world’s preeminent health care policy research organizations, brings crucial insight into questions connected with the provision
and management of military medical services. RAND’s Science and Technology program investigates national policies regarding
scientific and technical education, research and development, and regulatory practices that inhibit or promote technology and
investments. Numerous other RAND research centers provide specialists with skills that prove particularly useful when investi-
gating policy issues in areas such as

� surveys, statistical analysis, and information systems

� computer modeling and simulations

� scenario design, analysis, and testing.

RAND’s four regional centers—the Center for Asia-Pacific Policy, the Center for Middle East Public Policy, the Center for
Russian and Eurasian Studies, and RAND Europe—provide NDRI with sources of additional research talent on security, econom-
ic, political-social, and other matters. �
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RESEARCH SPONSORS ATP FRP ISDP

Assistant Secretary of Defense (Command, Control, Communications and Intelligence) ▼ ●

Central Intelligence Agency ▼ ❐ ●

Defense Intelligence Agency ▼ ❐ ●

Defense Science Board ▼ ❐

Deputy Secretary of Defense ❐

Joint Staff ▼ ❐ ●

National Security Agency ▼ ●

Under Secretary of Defense for Acquisition and Technology
Assistant to the Secretary of Defense for Nuclear and Chemical and Biological Defense Programs ▼

Ballistic Missile Defense Organization ▼

Defense Advanced Research Projects Agency ▼

Defense Threat Reduction Agency ▼ ●

Director, Defense Research and Engineering ▼ ❐

Director, Strategic and Tactical Systems ▼

Deputy Under Secretary of Defense for Industrial Affairs ▼ ❐

Deputy Under Secretary of Defense for Installations ▼

Under Secretary of Defense (Comptroller) ❐

Director, Program Analysis and Evaluation ▼ ❐

Defense Finance Accounting Service ❐

Under Secretary of Defense for Personnel and Readiness
Assistant Secretary of Defense for Health Affairs ❐

Assistant Secretary of Defense for Force Management Policy ❐ ●

Assistant Secretary of Defense for Reserve Affairs ❐

TRICARE Management Activity ❐

Under Secretary of Defense for Policy
Assistant Secretary of Defense for International Security Affairs ●

Assistant Secretary of Defense for Special Operations and Low-Intensity Conflict ●

Assistant Secretary of Defense for Strategy and Threat Reduction ●

Director of Net Assessment ●

Unified Commands
Atlantic Command ▼ ●

Central Command ●

European Command ●

Pacific Command ●

Southern Command ❐ ●

U. S. Marine Corps ❐

U.S. Navy ▼ ❐ ●
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PLANNING FOR UNCERTAINTY
David C. Gompert
Director, National Defense Research Institute, RAND

Rethinking the demands on U.S. forces

If we needed reminding that live military operations often refuse to obey tidy scenarios, Kosovo provides it. A significant use of
deadly force, Operation Allied Force was neither a “major theater war” nor a “smaller-scale contingency.”  And it is a safe bet that the
next U.S. military operation will be as different from Kosovo as Kosovo was from the Gulf War – different, for example, in relative
reliance on air and ground power, in targets, in the importance of allies, and in the risk of casualties. Kosovo indicates less a need to
overhaul U.S. defense strategy than to make it dynamic and coherent.

In fact, the crisis has validated all three parts of current U.S. strategy: the importance of shaping the international environment, in this
case by preparing NATO to handle such contingencies and by fostering security in the Balkans; the requirement to be able to respond
militarily to challenges to U.S. interests and responsibilities, including those like Kosovo that do not conform to preconceived cate-
gories; and the need to invest and to rework doctrine and organization as needed to prepare for a future of which Kosovo might
provide a glimpse.

But Kosovo also suggests that U.S. strategy must be managed as a whole rather than as three separate functions. How U.S. forces
respond to a contingency like Kosovo can alter regional, even global, security conditions. So shaping is not merely a peacetime func-
tion of U.S. forces but a consequence, foreseen or not, of their use. Conversely, how U.S. forces respond in a crisis can depend as
much on the results of peacetime policies as on off-the-shelf concepts of military operations. Thus, the campaign against Serbia was
molded by Balkan and NATO circumstances that the United States largely shaped.

At the same time, Kosovo has catalyzed concerns about the adequacy of the U.S. defense program. Even before the crisis, it was
becoming plain that sizing U.S. forces to win two nearly simultaneous major theater wars—“Two-MTW”—does not assure that capa-
bilities will exist to meet the nation’s needs without severely straining units, equipment, and personnel, even if no MTWs are fought.
The need to ask Congress repeatedly for billions of dollars in supplemental funds to cover unbudgeted contingencies suggests that
the true cost of U.S. global engagement does indeed exceed the cost of the Two-MTW capability. Clearly, the size and structure of
U.S. forces must reflect the actual pace and extent of U.S. military involvement in the world.

Lastly, Kosovo dramatizes the importance of allied forces in U.S. defense strategy, as well as the need to goad allies into improving
their forces as a way of spreading the burden that now rests mainly on U.S. shoulders. Since the end of the Cold War, the United
States has sought to maintain a capacity to wage war independently, if need be, lest it find itself unable to protect U.S. interests for
want of allied help. Yet it is now beyond doubt that involving allies can be crucial to gaining international and American public support
for using force and can be even helpful to military success. U.S. forces will more often than not be part of multilateral coalitions, cer-
tainly when U.S. vital interests are not under direct attack. Therefore, U.S. defense planning must confront the paradox that the
United States can afford neither to count on allies nor to count them out.

Shaping and responding 

Kosovo has rekindled debate about the role of U.S. forces abroad. U.S. stationary military presence in Europe and Asia, though down
from Cold War levels, is the traditional litmus test of the American commitment to regional security. Lately, however, the active
engagement of U.S. forces with allies as well as nations in transition—e.g., military-to-military contacts, training, and exercises—has
grown in importance. Nowadays, it is less where U.S. forces are stationed and more what they are doing that shapes key relationships
and fosters security.
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While granting the need for peacetime engagement, we must not overlook how the use of U.S. forces in responding to crises shapes
foreign perceptions of American interests, steadfastness, and power. The willingness and ability of the United States to use force in
the Taiwan Straits, Iraq, and the Balkans count heavily in the calculations of potential adversaries, the confidence of friends, and the
courses chosen by countries in transition.

Of course, there are valid military reasons to keep U.S. forces in specific areas of danger, notably northeast Asia, southwest Asia, and
southeast Europe. Moreover, stationing U.S. forces in Asia and Europe enables them to work with allied forces. However, the belief
that reducing forces on station in Asia and Europe would destroy confidence in U.S. commitments ignores the profound effects on
perceptions of U.S. actions. Can Europeans doubt that the United States takes seriously its duties in NATO, given its prominent mili-
tary role in the Balkans?  Can Asians wonder about U.S. determination to maintain regional stability when, virtually alone, it confronts
North Korea over nuclear proliferation and China over its attempts to intimidate Taiwan?  Can the United States be suspected of
planning to retreat from international responsibilities while being criticized by a number of countries for relying too heavily on mili-
tary muscle?

Thus, the global security environment can be shaped not only by peacetime presence but also by where, why, and how the United
States uses its forces across a range of contingencies. Peacetime presence should not be an isolated requirement but a means to
support efforts to engage and project U.S. power. Taking a more continuous view of U.S. involvement—from presence through active
engagement through operations short of war through small-scale combat to major wars—could yield a more resourceful strategy to
affect international security conditions and perceptions.

The continuum of needs and the management of risk 

As the most basic test of defense preparedness, U.S. forces, current and planned, must be able to win wars, including big ones fought
over vital interests. Today, this core requirement is simple to state but difficult to satisfy: U.S. forces—with allies if possible but alone
if necessary—must be able to destroy any adversary’s ability or will to harm U.S. interests, even if the adversary possesses weapons
of mass destruction, without making the United States vulnerable to other challenges to its global interests or its homeland. This test
encompasses the need to project power, seek help from allies, counter the spread of weapons of mass destruction, protect U.S. soil,
and respond to multiple challenges.

But testing the adequacy and suitability of U.S. forces cannot stop with major threats. The same forces must prevail when the stakes
are less grave and when the United States limits the force used, as in Kosovo. And the continuum extends below strike operations:
peacekeeping and humanitarian relief under hostile conditions; operations to extract or to provide combat or logistical support for
peacekeepers; security operations; seizure of war criminals; observer missions; shows of force; sanctions enforcement. Even the
boundary between “operations” and “peacetime engagement” is blurred, as any sailor or airman on duty around Iraq will attest.

The U.S. military has the raw competencies to operate all along this continuum, provided its training, readiness, structures, and man-
agement are sufficiently flexible. Yet given such uncertainty about needs, we are still left with the problem of how to size U.S. forces
and the defense program that equips, supports, and pays them. The current Two-MTW standard assumes that a second adversary
might be tempted to act if a first adversary has tied down a large fraction of U.S. forces. Even though, as previously argued, this stan-
dard does not fully capture all the demands on U.S. forces, the problem of simultaneous demands cannot be brushed aside.

One way to think about the simultaneity problem is to recognize the inevitability of risk. Although it cannot be eliminated, risk can
be managed and even lessened, if known. Any time U.S. forces are engaged in one or more operations of any sort, we should be able
to assess the remaining U.S. military capacity to take on additional challenges anywhere along that continuum. The larger the opera-
tion, the less the spare capability and the greater the risk, especially if the United States is faced with another large contingency.

Understanding risk is the first step toward mitigating it—by changing tactics, relying more on allies and reserves, or curtailing other
less-essential engagements. The more robust and versatile U.S. forces are as a whole, the better able they will be to operate along
the continuum with manageable—better yet, managed—risk. And for any proposed defense program, we should be able to analyze
how much risk can be reduced by adding an increment of capabilities. Although not as simple as the Two-MTW standard, this
approach could enlighten the dialogue with Congress on defense.



The next defense review

Hovering over the next review of national defense strategy will be the challenge of uncertainty: Where might U.S. forces be used?
With what allies?  With how much warning?  Against what—if any—adversary, possessing what weapons?  With what constraints?
With what dangers—to U.S. forces, allies, and homeland?  Where will U.S. forces need to operate in peacetime to avert or cope with
the consequences of crises?  With which countries in transition will they engage?  

Even if these questions can be answered with confidence, the answers have then to be translated into decisions about the size and
structure of U.S. forces, the technologies for their use, the infrastructure to support them, their readiness and training, and the pay
and benefits to compensate and care for them. Compounding these uncertainties is the difficulty of being able to calculate, model,
simulate, or otherwise predict what will actually occur at the operational level, whether in hostilities or other circumstances. We
could plan forces based on our best guess of the future, only to have little confidence about how operations will actually play out
and what problems might arise.

Provided the analytic tools are available, we need not be daunted by this challenge. After all, investors are continually adjusting their
portfolios in response to fluid markets. The successful ones have transcending goals and principles, rely on sound research and analy-
sis, know how to balance risk with gain, and manage their portfolios with integrated strategies, through good markets and bad. Even
though investors have the option—which defense planners lack—to shift holdings readily, some tenets of portfolio management can
be applied to national defense.

Basic U.S. national security goals are known: extending the promising trend in global politics and economics; minimizing the incidence
and effects of conflict in areas that lie beyond the reach of that trend; encouraging countries in transition, including China, to stick
with reform and to act with moderation; encouraging other mature democratic powers to take more responsibility. The general
types of dangers are also known: rogues that threaten their neighbors and their own people; ethnic enmity fueled and exploited by
illegitimate rulers; lawless sub- and transnational actors; the growing availability of dangerous technologies; the growing ease with
which adversaries can reach, penetrate, and harm our open society. Moreover, the basic tests of adequacy of U.S. forces and defense
programs—shape, respond, and prepare—are serviceable and broadly accepted.

On this foundation, building and managing the defense portfolio will require several enhancements to strategy. First, we should take
a more continuous view of the involvement of U.S. forces in the world, from presence to engagement to operations to war. Second,
we must understand better how concrete actions—operations, investments, resource allocations, modernization decisions, and per-
sonnel policies—correspond to our strategic goals, challenges, and tests.Third, we need to recognize and reward adaptability in our
forces, our technology, and our people, as we prepare them for the future. Fourth, we must see and seize every opportunity to
strengthen the entire defense portfolio by transforming U.S. forces and support structures to exploit more fully the power of infor-
mation technology.

In sum, the United States needs a defense plan that can cope with a continuum of security challenges without knowing in advance
their perpetrators, locations, timing, frequency, scale, or nature. This is a tall order, but an unavoidable one for an era characterized
by political and technological flux. Coping with uncertainty in defense planning, like coping with it in battle, places a premium on the
ability to gather and use information. U.S. military superiority cannot vanquish uncertainty, but U.S. prowess in information technolo-
gy can help us manage it. National strategy must exploit information ever more ambitiously and comprehensively. £



The International Security and Defense Policy Center (ISDP) is the division of RAND’s National Defense Research Institute
(NDRI) that analyzes changes in the international political, strategic, economic, and technological environment and helps Defense
Department policymakers develop policies to shape the environment and advance U.S. interests.

ISDP research on the changing international security environment integrates political, economic, and technological developments.
Reflecting the locus of U.S. vital interests, shaped in large part by economic intercourse and resources, the center's research con-
centrates on Europe, East Asia, the greater Middle East, and the former Soviet Union. At the same time, ISDP has the capacity to
study developments in other regions. The center’s international policy research addresses how the United States should engage
its military resources and other advantages in peacetime to shape the behavior of key partners, key transition states, and poten-
tial enemies. The center identifies and estimates new threats, including hostile non-state actors able to operate transnationally.
And insofar as threats and dangerous trends are defined, the center develops and evaluates alternative peacetime and wartime
strategies, looking beyond but departing from current strategies.

ISDP analysts in recent years have pursued research along several integrated and intersecting paths:

£ Shaping the emerging security order in Europe

£ Defining U.S. security interests, policies, and instruments in the greater Middle East

£ Understanding East Asia’s changing balance of power and its implications for U.S. interests

£ Engaging and integrating former Soviet states into European and Eurasian security institutions

£ Containing and countering the proliferation of weapons of mass destruction

£ Reshaping U.S. military strategy, operational models, and forces during a revolution in military affairs

£ Assessing long-term security risks and requirements, especially where public and private roles intersect

£ Developing techniques for assessing joint warfare

£ Understanding how information affects society, how the information age is changing notions of security, and how those two trends 
interrelate.

The center’s primary sponsors are the Office of the Under Secretary of Defense for Policy, the J-8 directorate of the Joint Staff,
and the Office of the Assistant Secretary of Defense (Command, Control, Communications, and Intelligence).

Recent Contributions 

By conveying an understanding of nuances in international security developments, ISDP research has helped decisionmakers
address both immediate and long-term policy questions. Two examples of these types of studies were:

Information operations studies have explored the influence of information on U.S. national security from a variety of perspectives. One
stream of research has looked at how information capabilities are changing statecraft by making governments turn to “soft” instruments,
such as information sharing or powers of persuasion, rather than to traditional military “hard power” measures. Another research stream
has assessed how information technologies at the disposal of state and nonstate actors might affect national security and require a new
U.S. national information strategy. A third research area has explored implications of information developments in specific regions, such as
Asia and the Middle East, for U.S. defense policies.

Countering weapons of mass destruction research is assessing how Iran, Iraq, North Korea, and other rogue opponents might use
chemical, biological, or nuclear weapons against the United States and its allies, and what countermeasures might successfully overcome
these threats. ISDP has helped DoD policymakers define a threat reduction agenda, identifying the vulnerabilities of key national security
operations and facilities. In a related vein, the center has helped a congressionally mandated advisory panel gauge how well prepared the
United States is to deal with terrorists wielding weapons of mass destruction. This panel has been asked to assess federal efforts to
enhance domestic preparedness and emergency training, spotlight deficiencies in current programs to counter such terrorist events, and rec-
ommend strategies to better coordinate federal, state, and local emergency preparedness.

International Security and Defense Policy Center



Current ISDP Research Themes

Recent ISDP research has focused on challenges that are redirecting U.S. national security policy: the proliferation of weapons of
mass destruction and other technologies, the pervasiveness of information and its effect on military strategy and operations, and
the emergence of new threats to the United States at home and to its forces and allies abroad. As these challenges surface, U.S.
missions and obligations are changing. In response, the United States must rethink its long-term security strategy while meeting
the near-term demands of a volatile international environment. The ISDP will assist in this rethinking along four lines of inquiry:

£ International engagement

The United States needs to examine how to shape security arrangements to reflect its interests in Europe,Asia, and the
Americas. In Europe, enhancing the military capabilities of NATO allies—for operations within and beyond European bor-
ders—should be a primary focus. The Pentagon must fashion plans to implement NATO’s Defense Capabilities Initiative and
to improve NATO interoperability. U.S. policymakers also should focus on ways to assist prospective NATO members in real-
izing meaningful defense reforms.

Outside Europe, security structures are less well defined. In Asia, latent tensions persist between North and South Korea, the
People’s Republic of China and Taiwan, and India and Pakistan. At the same time, China’s emergence as a predominant region-
al—and global—power raises a host of issues concerning the U.S. role in shaping future Asian security. In the Middle East and
Persian Gulf, Iraqi intransigence and Iranian regional ambitions continue to present significant challenges for U.S. regional
engagement. And in Latin America, cooperative security structures remain elusive, despite significant progress in economic
cooperation.

£ Understanding emerging threats

Policymakers need to understand how U.S. interests may be threatened by weapons of mass destruction, the proliferation of
technology, and the exploitation of vulnerabilities stemming from increased reliance on information systems. The threat from
weapons of mass destruction (WMD) is particularly worrisome given the demonstrated intent of adversaries to acquire such
weapons and the potential for technical know-how and materials to flow into their hands. DoD decisionmakers need to
understand and counter this threat by building scenarios for WMD employment, examining U.S. vulnerabilities in those cir-
cumstances, and developing end-to-end operational concepts for countering these weapons.

Policymakers also need to comprehend threats from other technology proliferation and from increasing U.S. reliance on infor-
mation systems, which spawns new vulnerabilities to sabotage and disruption from states and non-states alike. The Pentagon
needs to investigate these vulnerabilities, especially in the context of information campaigns harnessing both “hard” and “soft”
power. It also should seek to understand the impact of information on society, evolving notions of security in the information
age, and the interplay between the two.

£ Defining new defense strategies

The United States needs to formulate U.S. defense strategy to shape the international environment, address emerging threats
to U.S. interests, and accommodate new technologies and tactics. Future adversaries will likely confront the United States not
directly but asymmetrically, using, for instance,WMD or information warfare. Regional commanders in chief (CINCs) should
define how the United States might project power or change its power projection plans under a WMD shadow. And DoD
policymakers need to elucidate the elements of a national information strategy, understand foreign information structures, and
identify leverage points for the application of soft power.

£ Defense planning

Defense policymakers need to construct alternative military force postures for regional presence and engagement; implement
a phased transformation of the force; and plan humanitarian relief operations. They should test emerging strategies and plans
for robustness, utilizing force employment simulations, theater-level campaign analysis, and exploratory modeling. And they
should continue to build and refine better tools to carry out this support, including those capable of representing the contri-
butions of command, control, communications, computers, intelligence, surveillance, and reconnaissance (C4ISR) to military
operations. £
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IP-181

Planning a Ballistic Missile Defense System of Systems:
An Adaptive Strategy [1999]

D. C. Gompert, J.A. Isaacson

The United States is already edging toward deployment of a national missile defense system designed for protection against limit-
ed attacks by rogue nations. If and when North Korea successfully tests a Taepo Dong ballistic missile capable of reaching Hawaii
or Alaska, pressures to speed construction of the single-site defense that is now on Pentagon drawing boards will be almost cer-
tain to escalate. But deploying that kind of minimal system could be a serious mistake, according to this issue paper. It would
have limited long-term value and might even be inadequate to meet the immediate threat.

Instead, the issue paper makes the case for a more ambitious strategy—an integrated and adaptable multilayer system, based in
space and at sea as well as on land, that could defend U.S. territory, forces, allies and other interests alike. Such a system might
take somewhat more time to deploy, the authors concede. It would also require wholesale renegotiation of the ABM Treaty. But
it promises to give us the missile defense capabilities we need. £

To order this report, contact RAND Distribution Services:

telephone (310) 451-7002   fax (310) 451-6915   internet order@rand.org



DB-236-JS

Quadrennial Defense Review (QDR) Analysis: A Retrospective Look at Joint Staff Participation
[1999]

J.Y. Schrader, L. Lewis, R.A. Brown.

The 1996 Quadrennial Defense Review (QDR) did not achieve one of its primary goals: to integrate processes and organiza-
tions. For a variety of reasons, primarily the lack of external pressure for a serious review, the QDR did little to change the sta-
tus quo.

So concludes this NDRI review of the Joint Staff’s participation in the QDR, an exercise intended to evaluate the state of the
U.S. military and propose improvements.

To make the QDR more effective, this study calls for the Joint Staff to increase its involvement and improve its position as an
“integrator” during the course of the review process. This stronger role should be further encouraged through leadership
reviews of the state of the analytical “toolbox” and examinations of major issues in the QDR. It is imperative that the Joint Staff
increase its role in future reviews because only when a serious program to develop capabilities and take responsibilities is imple-
mented will military judgments be translated into effective advice. £
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telephone (310) 451-7002   fax (310) 451-6915   internet order@rand.org
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What Are Asymmetric Strategies? [1999]

B.W. Bennett, C. P.Twomey, G. F.Treverton

The 1997 Quadrennial Defense Review (QDR) evaluated future U.S. strategy and force structure. It paid particular attention to
asymmetric threats that attack vulnerabilities not appreciated by the United States and that capitalize on limited U.S. preparations
against such threats. These threats rely primarily on concepts of operation, such as an adversary using chemical and biological
weapons to attrite and disrupt U.S. forces, that differ fundamentally from those employed by the United States. The threats also
can employ new or different weapons. U.S. conventional superiority has forced adversaries to consider asymmetric threats.

Asymmetric strategies are not new; much of military history and theory focuses on asymmetric challenges. But the United
States often fails to appreciate these threats, and therefore does not adequately prepare for them. In modern warfare, the per-
formance of U.S. forces could be substantially degraded if they are faced with threats for which they are inadequately prepared,
including the needed doctrine, operational concepts, military R&D and acquisitions, force structure and force posture, and train-
ing. While U.S. doctrine as explained in Joint Vision 2010 calls for “full-dimensional protection” of U.S. forces, such protection is
extremely expensive and does not presently exist. £
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DB-270-JS/A

“. . .We Band of Brothers”: The Call for Joint Urban Operations Doctrine [1999]

R.W. Glenn

How prepared is the U.S. military to conduct missions in urban areas?  The J8 Urban Working Group (UWG) asked the NDRI to
help answer this question by investigating the need for joint MOUT (military operations on urbanized terrain) and to identify
specific requirements in this area. The initial research established a need for joint doctrine—as soon as feasible—at the opera-
tional as well as the tactical level of conflict. Subsequent analysis determined the character and specific requirements that such
doctrine should include.

Although MOUT are usually part of larger operations and rarely encompass the entirety of a nation’s attentions, future MOUT
are likely to seem overwhelming because of the size of the megalopolises in which they likely will occur. Therefore, joint MOUT
doctrine must help commanders determine how many of their limited resources should be dedicated to the urban undertakings.

Joint MOUT doctrine should include the nature of urban areas, intelligence, command and control, information operations, non-
combatant considerations, fire power and fire support, logistics, weapons of mass destruction, engineer support, and training. The
following examples indicate the kind of specific requirements that NDRI analysts recommend for such doctrine.

£ It should anticipate changes in mission that may happen very quickly, compared with the rate of changes in other environ-
ments. Planning assumptions must be checked often during MOUT, and staffs must be trained to respond rapidly to altered
tactical and operational conditions, to avoid “mission creep.”

£ It should identify exemplary cases of innovative uses for military capabilities and nontraditional applications of resources.

£ It should anticipate increases in demands on the intelligence community. Urban operations will depend a great deal more on
human intelligence and will be complicated both in process and product by the diversity of city populations.

£ It should expect that military commanders will need to handle media demands in ways that are not counterproductive to
operational objectives.

£ It should provide guidance on limiting noncombatant access to combat areas and on other ways to avoid unnecessary 
casualties. £

To order this report, contact RAND Distribution Services:

telephone (310) 451-7002   fax (310) 451-6915   internet order@rand.org



MR-517

Space: Emerging Options for National Power [1998]

D. J. Johnson, S. Pace, C. B. Gabbard

This report presents the results of a study that examined the extent to which both military and economic spacepower will influ-
ence national security strategy and the conduct of future military operations. It attempts to articulate the key military space pol-
icy issues facing the United States and place them in the larger context of a changing strategic environment to define new
options for the exercise of spacepower in the pursuit of national interests. The proliferation of military space forces from the
Cold War to the present can be seen in the increasing capabilities of these forces and the expanding roles they are expected to
play in future missions. Space forces will be expected to perform an array of space-related functions, including early warning and
integrated tactical warning and attack assessment, weather/environmental monitoring, satellite communications, surveillance and
reconnaissance, navigation and positioning, space control, and, possibly, ballistic missile defense and force application. £
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The Role of the Chinese Military in National Security Policymaking [1998]

J.D. Pollack, R.H.Yang (eds.)

China’s rise as a major power constitutes one of the most significant strategic events of the post–Cold War period. This rise has
prompted many policymakers, strategists, and scholars to focus on determinants of Chinese behavior in the national security
realm, particularly the behavior and outlook of the Chinese military, viewed by many as an increasingly important player in a host
of domestic and external policy arenas. This report is the first to provide a comprehensive picture of the Chinese national secu-
rity policy process. It describes and analyzes the leadership, structures, and interactions governing the formulation and imple-
mentation of China’s national security strategy and the foreign and defense policies that flow from that strategy. The report
focuses on the military’s ties to four subarenas—national strategic objectives; foreign policy; defense policy; and military and civil-
ian research, analysis, and intelligence. It concludes that under certain conditions future military involvement in each of these
subarenas could increase dramatically. £
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Professionalization of the Senior Chinese Officer Corps: Trends and Implications [1997]

J. C. Mulvenon

The growth of military contacts between the United States and China has been an important development in Sino–U.S. relations.
As these exchanges continue, high-ranking U.S. military personnel and civilian policymakers will encounter an ever broader cross
section of Chinese military personnel, and U.S. officials will need to understand the changing composition and character of the
highest levels of the Chinese officer corps. Western scholars have long argued that the PLA officer corps has become more pro-
fessional since 1978, but many of these studies have lacked hard data from which to analyze demographic changes. This report
examines long-term trends in Chinese military institutional development and assesses their impacts upon the future evolution of
the People’s Liberation Army (PLA). It evaluates the scope and relative success of three professionalizing trends (education, func-
tional specialization, and retirement norms) among PLA officers. The report concludes that the PLA has undergone a profound
shift from the revolutionary generation to a new post-Liberation cohort. £
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MR-951-OSD

Assessing Requirements for Peacekeeping, Humanitarian Assistance, and Disaster Relief [1998]

B. Pirnie, C. Francisco

The purpose of this study is to assess requirements for peace operations, humanitarian assistance, and disaster relief, then to
develop options for conducting such contingencies more effectively without detracting from the nation’s capability to conduct
major theater warfare. This study focuses on one aspect of requirements: those military units required to accomplish these
types of operations. It reviews the history of operations during the period of interest, 1990–1996, assessing frequency, duration,
and level of effort for each type of operation, expressed in military units. The authors then develop vignettes, or generalized pat-
terns for each type of operation, to examine requirements—both peak strength and rotational demands—under broad projec-
tions of the level of future operations. Finally, they analyze implications for all armed services, but particularly for those Army
units that are central to protracted land operations and those Air Force units that are required to secure no-fly zones and con-
duct strikes. The report concludes by recommending options that would improve capability. These options are mostly changes
or adjustments at the margin, because U.S. forces have clearly demonstrated that they have sufficient capability to perform these
operations successfully. The authors especially recommend organization of Army contingency brigades and air expeditionary
forces optimized for close air support. Together, these would be a powerful, versatile force appropriate for a wide range of con-
tingencies. £
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Political Violence and Stability in the States of the Northern Persian Gulf [1999]

D. L. Byman, J. D. Green

Political violence threatens the lives of U.S. soldiers and the stability of U.S. allies throughout the world. The threat of political
violence is particularly acute in the Persian Gulf states of Saudi Arabia, Kuwait, Bahrain, and the United Arab Emirates. What is
the nature of the threat and what is the best means of reducing it?  To address these questions, this study assesses the area’s
sources of discontent, common reasons for antiregime politicization, potential triggers of violence, and the influence of foreign
powers. It then describes the strategies that regimes in the area have used to interfere with political organization and to count-
er violence in general. It concludes by noting implications of political violence for both the United States and its allies in the Gulf
and by assessing the impact of various measures that could reduce violence: enacting political and economic reforms in the Gulf;
changing the U.S. presence in the region through new basing and operational approaches; increasing a European role in Gulf secu-
rity; coercing foreign powers that contribute to violence; strengthening the U.S.–Gulf partnership; and improving military-to-mili-
tary ties. £
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MR-1026-SRF

Civilians and Soldiers: Achieving Better Coordination [1999]

B. R. Pirnie

Since 1989, the United States has embarked on numerous complex contingency operations overseas—in Somalia, Haiti, and
Bosnia—requiring a high degree of coordination between the civilian and military sides of the operations. What has the U.S. gov-
ernment learned and failed to learn from its experience?  This study examines the erratic performance of the United States in
these contingencies and looks at several working models of the interagency process and ways to improve communication
between civilian and military communities. After analyzing the problems of the past, it recommends that decisionmakers in the
Executive Branch take the following steps to make future complex contingency operations more coherent:

£ Achieve consensus on complex contingency operations.

£ Conduct advance planning.

£ Bring combatant commanders into interagency planning.

£ Invite non-U.S. agencies into the planning process.

£ Establish interagency communications to the field. £
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MR-1033-OSD

The Emergence of Noopolitik: Toward an American Information Strategy [1999]

J.Arquila, D. Ronfeldt

Strategy, at its best, knits together ends and means, no matter how various and disparate, into a cohesive pattern. In the case of
a U.S. information strategy, this process requires balancing the need to guard and secure access to many informational capabilities
and resources with the opportunity to achieve national aims by fostering as much openness as practicable. The authors’ term to
represent such strategic balancing is “guarded openness.”  

The authors go on to describe “noopolitik”(nu-oh-poh-li-teek)—an emerging form of statecraft that emphasizes the importance
of sharing ideas and values globally, principally through the exercise of persuasive “soft power” rather than traditional military
“hard power.”  They then discuss the opportunities that may be raised by the emergence of noopolitik—ranging from construc-
tion of a noosphere (a globe-spanning realm of the mind) to recommendations that, for example, the U.S. military should begin
to develop its own noosphere (among and between the services, as well as with U.S. allies). In the area of international coopera-
tion, the authors offer strategic approaches for improving the capacity of state and nonstate actors to work together to address
transnational problems.

In addition, the authors recommend specific doctrinal developments, implied by the emergence of information strategy—includ-
ing the pressing need to deal with such ethical concerns as the first use of information weapons, concepts of proportional
response, and the need to maintain the immunity of noncombatants. Ultimately, the authors call for an innovative turn of mind
as policymakers and strategists rethink how best to adapt to the epochal transformations being wrought by the information 
revolution.

This project was done jointly by the Acquisition and Technology Policy Center and the International Security and Defense Policy
Center. £
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Planning America’s Security: Lessons from the National Defense Panel [1999]

J. E.Tedstrom, J. G. McGinn

The National Defense Panel (NDP) was established by the 1996 Military Force Structure Review Act as an independent effort to
provide guidance to the Secretary of Defense and the Congress on long-term defense strategies and force structure require-
ments. NDRI analysts provided analytic support to the first NDP in the summer and fall of 1997 and witnessed firsthand the
evolution of the NDP, its staff, and the panel’s substantive conclusions.

This document reports on those analysts’ experiences, as well as on the results of dozens of interviews with the staff of NDP
and individuals directly involved in or close to the NDP and the exercise under way at the time, the Quadrennial Defense
Review (QDR). It reviews the motivations for creating the NDP, its administrative and logistical experience, the NDP’s relation-
ship to the Quadrennial Defense Review (QDR), and the final NDP report.

The document identifies key lessons and makes recommendations to the NDP, Congress, the administration, and future NDP
management teams about how the process can be made more effective. Some of the principal recommendations are that

£ the NDP should maintain its focus on defense issues, but do more to integrate its recommendations into the broader national
security agenda;

£ future NDPs should be better coordinated with the defense planning cycle (i.e., the next NDP, preceding the next QDR,
should complete its work before the new administration comes into office in 2001); and 

£ future NDPs should deal more systematically than did the first NDP with resource constraints. £
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The Acquisition and Technology Policy Center (ATP) is the division of RAND’s National Defense Research Institute (NDRI) that
addresses how accelerating technological change will influence the revolution in world affairs and transform the U.S. military
establishment.

ATP’s reseach concentrates on how U.S. advantages, especially in the ability to create and apply information technology, can be
exploited to fulfill the needs of U.S. strategies. The ability to engage and project U.S. power and to guard against threats to the
homeland will require innovative approaches to utilizing technology, know-how, and practices available in the larger U.S. economy.
ATP is helping the defense establishment leverage private research and development in new technologies to become a smart
buyer of technology, systems, and services.

ATP’s research in recent years has followed several interrelated lines of inquiry:

£ Managing conflict in the information age

£ Understanding the effect of new technologies on future military capabilities 

£ Modernizing forces, systems, and operational concepts for the 21st century

£ Maintaining core defense industrial capabilities in a changing U.S. economy

£ Stretching acquisition dollars as defense outlays shrink and threats evolve

£ Modeling and simulating 21st century threats and capabilities.

ATP provides policy studies and analytic support to numerous clients, the primary ones being the offices of the Under Secretary
of Defense (Acquisition and Technology); the Defense Advanced Research Projects Agency; the Assistant Secretary of Defense
(C3I); the Ballistic Missile Defense Office; the National Security Agency; the Navy; and the Joint Staff.

Recent Contributions 

ATP has applied the above long-standing research streams to some of the most critical problems facing DoD policymakers and
performed analytical support studies on important near-term issues. Several recent examples include:

Helicopter Lethality and Attrition studies fill a critical information gap for the Pentagon about the use of attack helicopters—
including the Comanche, the Apache, and the Cobra—in future operations. Using pilot-in-the-loop computer simulations of hos-
tilities in two scenarios, southwest Asia and northeast Asia, these studies have given Pentagon planners specific guidance about
the operational effectiveness of these helicopters under a range of battlefield and topographical conditions.

New Approaches to Acquisitions of Major Systems has looked at two case studies—focusing on the High Altitude UAV and
on the Arsenal Ship—to help the Pentagon devise and refine new approaches to acquiring major weapon systems. The stream-
lined approaches to management and oversight used in the High-Altitude Endurance Unmanned Aerial Vehicle program were an
improvement over traditional practices, but it is unclear whether they improved production outcomes. In the case of the
Arsenal Ship, an innovative acquisition strategy appears to have accomplished more work in less time and at lower cost than tra-
ditional shipbuilding practices.

Revolutions in Military Affairs research involves a multi-year series of projects that have looked at the influence of past
advances in military technology for clues as to how best to transform U.S. military forces. The research suggests that the DoD
needs to establish concept groups to identify and experiment with new systems and operational concepts, involve provisional
operational units in those system experiments, and tolerate substantial uncertainties about the military utility of systems until
later stages in the acquisition process.

Acquisition and Technology Policy Center



Current ATP Research Themes

Technology advances hinder and help U.S. defense policy. On the one hand, new technologies may expose U.S. forces and inter-
ests to new challenges, threats, and dangers. But at the same time technology developments and innovative concepts of opera-
tion may allow U.S. forces to accomplish new roles and missions—to project power rapidly from the air, from the sea, and on
the ground when needed worldwide; wage war from afar with minimal U.S. and collateral casualties; counter potential terrorist
actions in the United States and abroad; and engage effectively in urban combat and peacekeeping operations. Increasingly, the
challenge for U.S. policymakers will be to identify ways the DoD can further exploit technology, as budget constraints continue
and as joint U.S. and allied military operations increasingly require weapon systems and forces to work together seamlessly.

£ Understanding the effect of new technologies on future military operations

The DoD needs to further refine its understanding of advanced warfighting systems and concepts. It needs to explore how
conflict in the information age will affect traditional military conflict and how it could lead to new forms of conflict. Pentagon
planners need to investigate information technologies that will help U.S. forces achieve “situational understanding” in conven-
tional hostilities, allowing them to engage enemy forces precisely, maneuver quickly and in a dominant fashion, and protect
themselves against a full array of threats. They also should look into new command and control techniques that U.S. com-
manders could use during traditional conflicts.

Additionally, defense policymakers need to explore how the information revolution could open new threats to U.S. national
and economic security and point out ways to counter those threats and protect C4ISR (command, control, communications,
computers, intelligence, surveillance, and reconnaissance) assets. They must continue to study ways to rapidly project force
with minimal threats to U.S. assets and investigate the roles that light forces can play in new operational settings, the techno-
logical support that urban and other “low-intensity” operations need, and the military applications of robotics, miniaturization,
and biotechnology.

£ Assessing force modernization and employment

In recent years, the U.S. defense establishment has tried to define the needs for and the goals of force modernization. As part
of the process, the DoD is exploring strategies to upgrade aging systems and is looking at ways to modernize subsystems
with new technologies or to make continuous upgrades with commercial off-the-shelf technologies.

£ Maintaining core defense industrial capabilities

The DoD needs to develop investment strategies to preserve vital U.S. defense production and technological capabilities.
Much of the U.S. defense technology and production base lies in the private sector, and over the past 20 years many crucial
industries have merged, restructured, or reduced their operations. The DoD should now explore how to leverage these
developments and investigate how a smaller number of defense firms will affect the U.S. science and technology base, its abili-
ty to innovate, and its defense production capacity.

£ Assessing new acquisition strategies

By examining case studies of several recent programs using innovative acquisition strategies—high-altitude, long- endurance
unmanned aerial vehicles, and arsenal ships—the DoD will explore ways to streamline the acquisition process, foster compe-
tition among rival concepts, and exploit the benefits of defense industry mergers.

£ Developing and applying new applications of modeling and simulation

The DoD needs better ways to determine which technologies to develop and incorporate into weapon systems during the
next decade and beyond. Flexible, robust computer simulations and models are vital to such evaluations. For example, the
DoD should help clients extend modeling and simulation technology so that it better represents human behavior, more accu-
rately portrays intelligence, surveillance, and reconnaissance capabilities, and provides more realistic decision support tools. £
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MR-993-OSD/NSA/DARPA

Securing the U.S. Defense Information Infrastructure: A Proposed Approach [1999]

R.A.Anderson, P. M. Feldman, S. Gerwehr, B. Houghton, R. Mesic, J. D. Pinder, J. Rothenberg, J. Chiesa

It is widely believed, and increasingly documented, that the United States is vulnerable to various types of “information warfare”
attacks. Threats range from “nuisance” attacks by hackers to those potentially putting national security at risk. The latter might
include attacks on essential U.S. information systems in a major regional crisis or theater war. The purpose might be to deter
(or coerce) a U.S. intervention, to degrade U.S. power projection capabilities, to punish the United States or its allies, or to
undermine the support of the American public for the conflict. Critical command-and-control and intelligence systems are
designed to be robust and secure under attack. However, their survivability cannot be taken for granted, and they depend on a
diverse, primarily civilian and commercial, information infrastructure (consisting of the Internet and the public telephone net-
work, among other elements).

As the diversity and potential seriousness of threats to the U.S. information infrastructure have become apparent, national-securi-
ty planners and analysts have begun to think of ways to counter such threats—to increase the infrastructure’s availability for
essential functions. This study analyzes the concept of a minimum essential information infrastructure (MEII) in light of the char-
acteristics of the national information infrastructure and the nature of the threat. It suggests that it is useful to think of the MEII
as a process rather than a hardened stand-alone structure, and it provides a methodology and a tool to support the implementa-
tion of that process by military units and other organizations. £
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MR-880-OSD/RC

In Athena’s Camp: Preparing for Conflict in the Information Age [1997]

The information revolution—which is as much an organizational as a technological revolution—is transforming the nature of
conflict across a whole spectrum that ranges from open warfare to terrorism, crime, and even radical social activism. The era of
massed field armies is passing, because the new information and communications systems are increasing the lethality of quite
small units that can call in deadly, precise missile fire almost anywhere, anytime. In social conflicts, the Internet and other media
are greatly empowering individuals and small groups to influence the behavior of states.

Whether in military or social conflicts, all protagonists will soon be developing new doctrines, strategies, and tactics for “swarm-
ing” their opponents—with weapons or words, as circumstances require. Preparing for conflict in such a world will require shift-
ing to new forms of organization, particularly the versatile, hardy, all-channel network. This shift will prove difficult for states and
professional militaries that remain bastions of hierarchy, bound to resist institutional redesign. They will make the shift as they
realize that information and knowledge are becoming the key elements of power. This implies, among other things, that Mars, the
old brute-force god of war, must give way to Athena, the well-armed goddess of wisdom. Accepting Athena as the patroness of
the information age represents a first step not only for preparing for future conflicts, but also for preventing them. £
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MR-775-OSD

Command Concepts: A Theory Derived from the Practice of Command and Control [1999]

C. H. Builder, S. C. Bankes, R. Nordin

The qualities of commanders and their ideas are more important to a general theory of command and control than are the
technical and architectural qualities of their computers and communications systems. This theory separates the art of command
and control (C2) from the hardware and software systems that support C2. It centers on the idea of a command concept, a com-
mander’s vision of a military operation that informs the making of command decisions during that operation. The theory sug-
gests that the essential communications up and down the chain of command can (and should) be limited to disseminating, verify-
ing, or modifying command concepts. The theory also suggests, as an extreme case, that an ideal command concept is one that is
so prescient, sound, and fully conveyed to subordinates that it would allow the commander to leave the battlefield before the
battle commences, with no adverse effect upon the out-come.

This report advances a theory about military command and control. Then, through six historical case studies of modern battles,
it explores the implications of the theory both for the professional development of commanders and for the design and evalua-
tion of command and control architectures. £
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MR-1033-OSD

The Emergence of Noopolitik: Toward an American Information Strategy [1999]

J.Arquila, D. Ronfeldt

Strategy, at its best, knits together ends and means, no matter how various and disparate, into a cohesive pattern. In the case of
a U.S. information strategy, this process requires balancing the need to guard and secure access to many informational capabilities
and resources with the opportunity to achieve national aims by fostering as much openness as practicable. The authors’ term to
represent such strategic balancing is “guarded openness.”  

The authors go on to describe “noopolitik”(nu-oh-poh-li-teek)—an emerging form of statecraft that emphasizes the importance
of sharing ideas and values globally, principally through the exercise of persuasive “soft power” rather than traditional military
“hard power.”  They then discuss the opportunities that may be raised by the emergence of noopolitik—ranging from construc-
tion of a noosphere (a globe-spanning realm of the mind) to recommendations that, for example, the U.S. military should begin
to develop its own noosphere (among and between the services, as well as with U.S. allies). In the area of international coopera-
tion, the authors offer strategic approaches for improving the capacity of state and nonstate actors to work together to address
transnational problems.

In addition, the authors recommend specific doctrinal developments, implied by the emergence of information strategy—includ-
ing the pressing need to deal with such ethical concerns as the first use of information weapons, concepts of proportional
response, and the need to maintain the immunity of noncombatants. Ultimately, the authors call for an innovative turn of mind
as policymakers and strategists rethink how best to adapt to the epochal transformations being wrought by the information 
revolution.

This project was done jointly by the Acquisition and Technology Policy Center and the International Security and Defense Policy
Center. £
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MR-1029-DARPA

Past Revolutions, Future Transformations: What Can the History of Revolutions in Military
Affairs Tell Us About Transforming the U.S. Military? [1999]

R. O. Hundley

Technology-driven revolutions in military affairs (RMAs) have been occurring since the dawn of history, will continue to occur in
the future, and will continue to bestow a military advantage on the first nation to develop and use them. Given this reality and
the DoD’s effort to bring about a technology-driven transformation of the U.S. military to achieve the operational goals outlined
in Joint Vision 2010, this study answers three interrelated questions: (1) What can we learn from past RMAs? (2) How can we
prepare for RMAs carried out by others? and (3) What does it take to successfully carry out our RMAs? 

Central to the study is the definition of an RMA, defined here as a paradigm shift in the nature and conduct of military operations
that either renders obsolete or irrelevant one or more core competencies of a dominant player, creates one or more new core competencies
in some new dimension of warfare, or does both.

When we examine the historical record of military technology and military “revolutions,” we find that RMAs are rarely brought
about by dominant players (a finding confirmed in the business arena) and are often adopted and fully exploited first by someone
other than the nation inventing the new technology. We also find that although not all RMAs are technology-driven, those that
are have usually been brought about by combinations of technologies rather than by individual ones and involve essential doctri-
nal and organizational changes along with the new technology. Finally, we find that there are as many failed RMAs as successful
ones, that RMAs often take a long time to come to fruition, and that their military utility is frequently controversial until they are
proven in battle.

Because RMAs rarely are brought about by dominant players, the DoD must be prepared for RMAs carried out by others. Being
prepared means three things: (1) collecting information, (2) assessing the collected information, and (3) responding to the emerg-
ing RMA.

For a dominant player such as the U.S. military to bring about an RMA, a receptive organizational climate is required. Such an
environment should promote a continually refined vision of how war may change in the future; encourage vigorous debate
regarding the future of the organization; and foster the development of senior officers with traditional credentials who are willing
to sponsor new ways of doing things. Morever, mechanisms for experimentation are needed that promote the discovery, learn-
ing, testing, and demonstration of new ideas and ways of responding positively to the results of successful experiments. The
DoD has some of these elements today, but is missing others. £
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New Methods for Robust Science and Technology Planning [1998]

R. J. Lempert, J. L. Bonomo

NDRI researchers have conducted a successful proof-of-concept demonstration for the Defense Advanced Research Projects
Agency (DARPA) of two new methods for science and technology (S&T) planning. This report documents this demonstration.
The first method, HyperForum, is a facilitated Web-based collaborative exercise, conducted in a carefully crafted, information-
rich, online environment. The second, Exploratory Modeling, is a new approach to generating systematic, quantitative compar-
isons among alternative policy decisions without relying on imperfect predictions of the future. The two methods exploit new
information technologies so as to

£ Improve the quality of the S&T planning process by using online computer-assisted decision-support tools that (1) make rele-
vant information more easily available to expert panelists meeting over the World Wide Web, and (2) help panelists include
and compensate for the effects of uncertainty by treating an S&T plan as a portfolio of technology investments hedged against
a wide range of plausible futures.

£ Provide a lasting electronic archive of the expert discussions and other information that go into building an S&T plan.

£ Lower the travel-related costs and scheduling constraints of the current planning process by supplementing face-to-face
expert panel meetings with asynchronous meetings over the World Wide Web. £
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Analytical Methods for Studies and Experiments on “Transforming the Force” [1999]

P. K. Davis, J. H. Bigelow, J. McEver

The Department of Defense is motivated by both opportunities and necessity to “transform” the military forces over the next
decade or so—increasing capabilities and, in some cases, decreasing costs. It plans to accomplish changes by exploiting modern
technology and operational concepts associated with what is often called the revolution in military affairs and by making related
organizational changes. This documented briefing provides a background review describing a broad transformation strategy. It
then uses the example of an early halt of an invading armored force to discuss and illustrate how analysis supported by model
and simulation families (including gaming) can supplement and guide empirical work such as joint experiments.

Halting opponents’ forces early pays big dividends. This research suggests that slowing enemy advance rates by creating bottle-
necks and conducting delay operations is critical; that small-maneuver units supported by long-range fires behind enemy lines
have potential for harassment, disruption, choke-point creation, and direct attrition; and that the effectiveness of both long-range
fires and small-maneuver units is situation-dependent—having mixes of these capabilities would be valuable for commanders.

These findings were based on analytical tools that differ from those the DoD typically has employed in force-planning studies.
They stemmed from human gaming and human-in-the-loop simulation, as well as from submodels simulating human-like adaptive
decisions.

The analysis suggests specific tasks and priorities for joint experiments relating to the halt challenge. These include examining
how quickly a Joint Task Force could achieve full competence and efficiency in commanding and controlling long-range fires; how
many and what types of C4ISR (command, control, communications, computers, intelligence, surveillance, and reconnaissance)
assets would be needed; when long-range fires could be effectively focused on the leading edge of invading forces; how to deal
with armies that maneuver in short bursts from protective terrain or under camouflage; how and when small ground forces
could be employed to slow and disrupt the enemy’s advance; and how and when to bring in allies. The study concludes that
focusing on an operational challenge such as early halt improves coherence, defines meaningful requirements, and measures out-
put. £
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A Tool for Evaluating Force Modernization Options [1998]

T. Bonds, G.A. Kent, C. Lampard, R. Bowdish, J. Birkler, M. D. Callero, J. Chiesa

Military resource allocation choices are often contentious, especially when—as now—international events and domestic budgets
require significant changes in the character and capabilities of U.S. military forces. With major changes occurring in systems,
forces, and the way those forces are used, it is more important than ever that new concepts be evaluated against an integrated
set of capability needs based on future missions and operational objectives. In this report, the authors present a tool to help
decisionmakers, concept developers, and operators integrate objectives and capabilities, note deficiencies, and offer solutions or
compromises. The tool the authors choose to accomplish these objectives is the nomograph. The set of nomographs presented
integrates quantitative expressions of objectives, options, outcome measures, and costs. Each nomograph is developed for a spe-
cific mission and operational objective within a specific contemplated contingency. The authors caution that alternative objectives
and force packages need to have their own nomographs created. All resulting nomographs should then be integrated with met-
rics not amenable to nomography representations, such as cost of the modernization packages, the number of U.S. casualties, and
interoperability of modernized U.S. forces with allied forces. £
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Gaining New Military Capability: An Experiment in Concept Development [1998]

J. L. Birkler, C. R. Neu, G.A. Kent

The process of modernizing U.S. military forces is the focus of this report. This process requires reinvigorating concept develop-
ment efforts, thinking broadly about alternatives, and pursuing concept development before decisions are made about which
services, which platforms, or which technologies are best suited for accomplishing current or new military tasks. In February and
March 1996, RAND convened a concept options group (COG), which included broadly knowledgeable technologists drawn from
a variety of scientific and engineering backgrounds, experienced military operators, and senior analysts and planners. By focusing
on two specific military tasks, the COG considered options for using technologies that could enable U.S. forces to perform an
existing military mission better, perform it differently, or gain a new capability. This report presents highlights from the COG dis-
cussions as well as some suggestions for convening future COGs. £
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Environmental Management in Design: Lessons from Volvo and Hewlett-Packard for the
Department of Defense [1998]

S. Resetar, F. Camm, J. Drezner

As it seeks to hold the line on environmental costs, the Department of Defense increasingly will be looking to private-sector
corporations for novel approaches to environmental management. This report shows how the DoD—by drawing on the experi-
ence of leading private industries—can incorporate pollution prevention into weapon systems design activities without any loss
of capability and with a potential for enormous savings.

Focusing on the experience of Volvo and Hewlett-Packard, the study identified key factors that led to those corporations’ suc-
cessful implementation of environmentally sensitive design programs. Those and other corporations have learned that they
might be able to reap large payoffs over the lifetimes of products or systems if they consider environmental issues in the design
stage. £
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Using Process Redesign to Improve DoD’s Environmental Security Program: Remediation
Program Management [1999]

J.A. Drezner, F. Camm

This study examined the environmental remediation management programs of two large chemical companies, Olin Corporation
and DuPont. It identified activities that DoD could implement to improve its remediation of thousands of sites at active and
closing installations and formerly used defense sites.

Environmental cleanup and remediation are significant budget items in the Department of Defense. In fiscal year 1994, approxi-
mately $2.4 billion was spent on those activities through the Defense Environmental Restoration Account and the Base
Realignment and Closure act; in fiscal year 1996, approximately $2.1 billion was to be spent, slightly less than half of the total
Department of Defense (DoD) environmental security budget. As a result, efforts to increase the efficiency of remediation activ-
ities, either by reducing costs or simplifying and streamlining the process, could have a substantial effect on DoD’s ability to meet
its cleanup obligations within an increasingly constrained budget.

Among the recommendations the study made were the following:

£ centrally managing resources to remove counteractive incentives at all organizational and field levels;

£ using the team management concept and emphasizing team performance in individual performance evaluations;

£ using the “cost-as-an-independent-variable” policy to help introduce business values into remediation management;

£ maintaining an assertive proactive relationship with the regulatory community based on high-quality science; and 

£ fully and openly incorporating relevant stakeholders into decision processes. £
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Innovative Management in the DARPA High Altitude Endurance Unmanned Aerial Vehicle
Program Phase II Experience [1999]

J.A. Drezner, G. Sommer, R. S. Leonard

Using a case study of the High-Altitude Unmanned Aerial Vehicle (HAE UAV) this report describes the Pentagon’s experience
with new approaches to acquiring major weapon systems.

The HAE UAV program, a joint effort conducted under the direction of the Defense Advanced Research Projects Agency, incor-
porates a number of innovative elements in its acquisition strategy. It was one of the Pentagon’s first Advanced Concept
Technology Demonstration (ACTD) efforts, which allowed the use of streamlined management and oversight processes, provid-
ed for early participation of the user community, and bound the schedule length. It also allowed for almost all traditional acquisi-
tion rules and regulations to be waived and for integrated product teams, comprised of contractor and government personnel,
to work together to resolve issues. The goal of the ACTD was to demonstrate military utility in a relatively short timeframe.

The Defense Department in 1994 asked NDRI to explore how the various innovations have affected program outcomes and to
identify the lessons of the HAE UAV that might apply to a wider variety of projects to improve DoD acquisition strategies.
NDRI found that contractors who participated in the project considered the new acquisition environment to be an improve-
ment over traditional processes. However, it remains unclear whether the strategy improves outcomes. Though the program
exceeded cost and schedule targets, it shaved costs and development compared with traditional defense programs.

Among the lessons that the Pentagon should take away from the HAE UAV program are the following:

£The tailored structure of this joint program provided tangible benefits to both the program office and contractors, including
less burdensome and more informal management processes, reduction in overhead costs, and an improved work environ-
ment.

£ Contractors and the U.S. government are both responsible for improved planning and risk management. Although relying on
the contractor for design and management can save time and money, the government must be ready to step in if the contrac-
tor demonstrates weaknesses in key areas.

£ Future programs should move beyond the limitation of unit flyaway price as the sole requirement. Cost, schedule, and per-
formance goals can be traded against each other to obtain the optimal solution for the military mission. £
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The Arsenal Ship: Acquisition Process Experience [1999]

R. S. Leonard, J.A. Drezner, G. Sommer

The Arsenal Ship acquisition program was unique in two respects: it represented a new operational concept for Navy weapon
systems, and its management structure and process represented a significant departure from traditional military shipbuilding pro-
grams. The Arsenal Ship program was, in effect, an experiment; although the Navy envisioned an array of mission capabilities for
the ship, it set the project budget as the single immovable requirement. In the end, political and financial constraints caused the
program cancellation. Nevertheless, its acquisition approach and technical innovations have already had—and will continue to
have—significant influence on other Navy shipbuilding programs. The lessons learned from the Arsenal Ship program, applied to
existing and planned systems, should more than recover the money spent on it. £
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The Predator ACTD: A Case Study for Transition Planning to the Formal Acquisition Process
[1997]

M. R.Thirtle, R.V. Johnson, J. L. Birkler

This study supports RAND research on Advanced Concept Technology Demonstration (ACTD) programs for the Office of the
Secretary of Defense. It documents research on the Medium Altitude Endurance (MAE) Unmanned Aerial Vehicle ACTD pro-
gram (also known as the Predator UAV), which first flew over Bosnia in June 1995 to provide all-weather reconnaissance and
image-gathering in an operational (i.e., conflict) environment. Representing a new capability for the Department of Defense
(DoD), this UAV also represented a departure from DoD’s usual manner of acquisition.

Specifically, RAND was asked to examine two questions: (1) What were the overarching lessons learned from the Predator
ACTD? and (2) Which lessons can be generalized and applied to other ACTD programs?

In this analysis, the authors closely detail the Predator ACTD and document the important demonstration and transition issues
from the project that can be applied to other ACTDs. The intent of this work is to improve the ACTD process and the transi-
tion of ACTD programs to formal acquisition programs. £
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Resource Allocation for the New Defense Strategy: The DynaRank Decision-Support System
[1999]

R. J. Hillestad, P. K. Davis

DynaRank is a Microsoft Excel–based program developed at RAND that allows detailed high-level evaluation of policy options.
One of many possible tools for resource-allocation analysis of force structure and force capability, DynaRank is perhaps the only
tool capable of performing integrated analyses of how all force components contribute to the new defense strategy. It also is
one of the few tools that permit the direct integration of cost and effectiveness in the evaluation of many disparate policy
options.

In this analysis, NDRI researchers describe the development of DynaRank through a series of RAND policy studies, culminating
in its application to the Quadrennial Defense Review (QDR). They provide an overview of the process and explain why it was
developed, describing its application to a domestic transportation project and a long-range planning study for the Air Force. They
then discuss its application late in the QDR process and describe how it assisted them in reaching certain conclusions.The
appendixes provide a tutorial, instructing a new user how to set up and apply DynaRank; show a step-by-step example of its use;
and list DynaRank’s functions. £
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The Forces and Resources Policy Center (FRP) is the division of RAND’s National Defense Research Institute that investigates
policies to preserve the quality of U.S. forces and to make optimum use of personnel and defense resources.

FRP’s history dates to the beginning of the all-volunteer force 25 years ago. The center has been a major source of analysis on
issues relating to the creation and sustainment of an all-volunteer military.

FRP’s research today explores three distinct, but related, dimensions of defense policy. The first concerns how to obtain and
maintain the personnel skills that will allow the United States to meet its strategic goals. This includes compensation, benefits,
quality of life, and other instruments to recruit, retain, and support high-quality people who are able to operate in new technolo-
gies in evolving global assignments. It also includes providing service members and their dependents high-quality, affordable
health care. The second thrust concerns how to employ and deploy active and reserve forces and civilian employees to make
the best use of available personnel as the scope of U.S. military commitments broadens. The third thrust concerns how to effec-
tively reform support functions and better manage costs and resources, taking advantage of instructive management lessons from
the private sector.

In recent years, these interrelated streams of FRP research have focused on:

£ Devising  personnel policies for a post-Cold War force

£ Defining force  composition and readiness in a changing security environment

£ Reforming support functions

£ Comprehending cost and resource management

£ Outlining the changing relationship between the armed forces and society.

The center’s sponsors have included the offices of the Deputy Secretary of Defense; the Under Secretary of Defense (Personnel
and Readiness); the Under Secretary of Defense (Comptroller); the Under Secretary of Defense for Acquisition and Technology;
the J-1 division of the Joint Staff; the Navy; and the Defense Finance and Accounting Service.

Recent Contributions 

The center has worked on numerous projects that have been atop the Pentagon’s recent policy agenda. Among the most note-
worthy are:

Recruiting College-Bound Youth has examined ways to attract college-bound youths into the military. Youths graduating high school
today face a welter of choices regarding whether to go to college, enter the civilian work force, or join the military. This research has helped
recruiting policymakers understand the changing recruiting market brought on by rising college attendance, evaluate current DoD programs
to attract youths who intend to attend college, assess proposals to make service careers more attractive by altering the GI Bill, and identify
the most promising groups in the college-bound crowd.

Realizing DoD Savings Through Outsourcing studies have investigated the results of competitive sourcing in DoD. The Pentagon is
showing great interest in competitive sourcing—the process through which managers consider both internal and external service providers
to determine the best provider of a particular service—as a tool to reduce infrastructure costs. Between FY1997 and FY2003, the services
expect to generate $6 billion in savings by bidding out activities involving some 250,000 positions. This research has helped DoD policy-
makers evaluate the prospects for capturing those savings, review competitive sourcing’s implications for labor use and costs, learn about
alternative organizational forms, and identify issues connected with accurately measuring savings.

Gulf War Illnesses studies are helping the DoD investigate the possible causes of illnesses that have affected military personnel who
served in Operations Desert Shield and Desert Storm and reexamine policy accordingly. NDRI investigations have explored the scientific lit-
erature on the health effects of eight most often-mentioned potential causes of veterans’ post-war health complaints—chemical and biologi-
cal warfare agents, depleted uranium, pesticides, pyridostigmine bromide, immunizations, oil well fires, infectious diseases, and stress. NDRI
also has prepared papers on the Pentagon’s use of drugs that had not received FDA approval and the consequences of stress in past
deployments.

Forces and Resources Policy Center 
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DB-230-OSD

Analyzing the Effects of Airfield Resources on Airlift Capacity [1999]

J. P. Stucker, L. M.Williams

Europe’s current infrastructure would significantly constrain deliveries of major cargoes during a major military deployment to
Southwest Asia. Both NDRI and the Air Force’s Air Mobility Command (AMC) estimate that current en route resource short-
ages would reduce cargo deliveries by roughly 20 percent from what they could be if those shortages did not exist.

Those are the conclusions of this NDRI study, which examined how differing levels and distributions of airfield resources can
affect the quantity of airlift deliveries. The work demonstrates the combined use of two models to improve and facilitate the
analysis of the effects of airfield resources on airlift performance. One model is ACE (Airfield Capacity Estimator), a relatively
high-resolution model of airfield resources and operations; the other is NRMO (Naval Postgraduate School/RAND Mobility
Optimization), a large-scale linear-programming model of military airlift. Using a scenario provided by the Air Force’s Air Mobility
Command (AMC) of a major war in Southwest Asia, the NDRI analysts show how ACE and NRMO together could complement
AMC’s models and analyses and how the ACE/NRMO estimates might expand or validate those of AMC.

The study expands AMC’s findings (a) by demonstrating the sensitivity of deliveries to assumptions concerning aircraft ground
times at the on-load, en route, and off-load airfields and (b) by demonstrating how a better distribution of existing en route
resources could significantly increase the amount of cargo delivered during the first 30 days of the conflict. ACE and NRMO can
augment the strategic mobility analyses needed by the Office of the Secretary of Defense and others by detecting capabilities
and providing insights that are not available from other models. £
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Measurement of USMC Logistics Processes: Creating a Baseline to Support Precision Logistics
Implementation [1998]

M. L. Robbins, P. Boren, R. Eden, D.A. Relles

This documented briefing lays down baseline measurements of current U.S. Marine Corps repair cycle times, order and ship
times from retail supplies, and order and ship times from wholesale supplies. The calendar year 1996 was selected as the base-
line from which to judge future performance. Each of the three processes measured here suffers from delays and high variability,
thus affecting each of the other processes. The Briefing provides an initial diagnosis of the reasons for the baseline performance
and suggests recommendations for improvement. Three appendices provide baseline performance for each process from the
aggregate down to the unit level and for the overall process down to specific segments. £
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Financial Management Problems Among Enlisted Personnel [1999]

P.Tiemeyer, C.Wardynski, R. Buddin

What kinds of financial problems do service members have, what causes their financial management problems, and what kind of
help do they seek?  This NDRI research provides evidence of the extent of personal financial problems in the military, describing
how those problems vary with the demographics of the military and with particular aspects of the military work environment.

According to surveys NDRI conducted as part of this study, all levels of command were concerned about financial management
problems. Most young enlisted personnel felt that their standard of living and opportunities were relatively better than their
peers who did not enter the military. However, young enlisted personnel frequently experience significant financial management
problems (such as problems with bills), which may stem in part from youthful irresponsibility and naivete. Single personnel have
fewer problems than married ones, and those with children experience more problems than those without. Those with spouses
have relatively fewer problems, as do those with advanced degrees.

Enlisted personnel with financial problems seek help from a variety of sources. The first line of defense is the NCOs, Petty
Officers, and officers who supervise enlistees. Although these officers view it as their role to help service members negotiate
problems, few support services were targeted at helping these officers fulfill this role. Financial management classes, open to all
service members, are currently being offered at some bases and should be systematically evaluated to determine their effective-
ness. £
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Marine Corps Sourcing Competitions: Historical Performance and Directions for Improvement
[1999]

N.Y. Moore, R. Eden, M.Wang

Marine Corps leaders recognize the need to improve support to expeditionary forces. To help explore options for improving
logistics, the Marine Corps asked NDRI to undertake a three-part research effort to (1) analyze the totality of logistics initiatives,
(2) measure order-and-ship and repair-cycle times, and (3) examine outsourcing options.

This documented briefing summarizes NDRI research on outsourcing history and options. It examines the Marine Corps’ past
sourcing competition experience and those commercial activities that are available for sourcing competition; reviews the Marine
Corps’ plans for future sourcing competitions to develop savings for modernization; and recommends actions to improve the
efficiency, effectiveness, and outcomes of future sourcing competitions.

The study recommends that each USMC installation should take specific steps, including

£ developing metrics and measuring performance of all key activities in-house and on contract;

£ improving processes, when this is quick and cheap to do;

£ developing baseline inventory of current contracts;

£ identifying near-term, low-risk, high-payoff activities for competitions and assigning to teams for execution; and 

£ reviewing and reclassifying commercial activities according to current USMC plans and commercial capabilities.

Concurrent with those steps, the study suggests that USMC Headquarters should

£ develop a USMC-wide Base Commercial Activities sourcing initiative;

£ select and agree on initial targets for exit businesses and contract bundling; and 

£ develop a more-efficient and more-effective sourcing process. £
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Military Compensation: Trends and Policy Options [1999]

B. J.Asch, J. R. Hosek

In recent years, defense policymakers and military officials have suggested that two factors—compensation and work tempo—
are major reasons behind growing difficulties that the military services are having not only in recruiting and retaining high-quality
personnel but in managing forces flexibly.

These defense observers argue that military pay and retirement benefits are not lucrative enough to attract high-quality person-
nel to the services or to keep them beyond their first or second tours. Service pay hasn’t kept pace with civilian pay, they say,
and the Defense Department has made changes to the retirement system that shortchange personnel who’ve joined the military
since the mid-1980s. Moreover, the robust civilian economy in the 1990s and the heightened pace and intensity of military work
during peacetime operations have made service careers less attractive. To complicate matters, Pentagon managers cannot nimbly
reconfigure their forces to adapt to these changes.

The Under Secretary of Defense for Personnel and Readiness asked NDRI to undertake a special, quick-response study in the
summer and fall of 1998 to address these issues.

In the course of this study—which updated earlier research, performed new analyses, and assessed policy alternatives—NDRI’s
research team found that compensation and work tempo have to varying degrees influenced service members’ decisions to join
or stay in the military. Since 1993, overall military pay has declined relative to civilian pay by 6.5 percent for enlistees and by 10
percent for officers. These declines in relative pay have occurred just as the civilian U.S. economy has boomed, cutting into the
services’ ability to recruit and retain high-quality individuals.

On the other hand, the pace of peacetime military work—a pace that has intensified since the end of the Gulf War—has had
only modest effects on retention. For most personnel who have experienced some long or hostile duty, such assignments have
made them more, not less, inclined to reenlist.

Retaining high-quality personnel in this environment can best be achieved through targeted compensation, the study suggests. By
pinpointing pay raises on key individuals in more senior grades and by offering reenlistment bonuses, the services can most effec-
tively tailor their forces to meet changing needs. £
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Examining the Implementation and Outcomes oF The Military Child Care Act of 1989 [1998]

G. L. Zellman,A. S. Johansen

By mid 1993, a little more than three years after its passage, the Military Child Care Act of 1989 largely had met two of its major
goals: improving the quality of care and ensuring its affordability for military parents. In fact, 95 percent of military child develop-
ment program managers responding to a survey reported that after the act’s implementation, military child care was of good or
excellent quality. The act’s success may work to reassure military personnel of their children’s well being and to cut down on
distractions from the job.

The goal of affordability was also met. Parents’ fees for child care average almost 25 percent less than those for civilian families.
The act made modest strides toward a third goal—increasing the availability of child care slots. The reform’s success is even
more noteworthy given that the legislation designated an immediate, mid-year start-up without an appropriation.

So concludes this study of the Military Child Care Acts’ implementation. The study—drawing data from hundreds of military
documents, a worldwide mail survey of military child development program managers, and interviews with 175 individuals
involved in child care at a wide range of installations—found that the act spurred improvement in all branches of the military.
The Army, which undertook reform with more resources and a more fully developed child care system, achieved the highest
level of compliance with the act and experienced the easiest implementation. In contrast, the Marine Corps, lacking adequate
headquarters–level child development staff as well as strong commitment to the reform, experienced low compliance and a diffi-
cult implementation period. The Navy and the Air Force fell between these two extremes.

The study suggests that the services could make even more strides by implementing further reforms, including

£ more closely integrating and networking all facets of child care, including youth programs, into the military child care system;

£ consolidating under one position responsibility for all children’s programs at each installation;

£ promoting universal accreditation of centers to improve and maintain standards of care; and 

£ consolidating parent boards at each installation into one advisory and support group. £
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Defense Cutbacks: Effects on California’s Communities, Firms, and Workers—Executive
Summary [1996]

M. Dardia, K. F. McCarthy, R. F. Schoeni, G.Vernez

This report contains the summaries of a three-part project that investigated the effects of declining defense budgets on
California’s economy. The project investigated the effects of military base closures on California communities, smaller Pentagon
outlays on small California-based suppliers to the defense aerospace industry, and declining defense outlays on aerospace indus-
try workers in California. The studies concluded that defense downsizing has hurt California, but

£ community effects were less severe than anticipated

£ aerospace workers fared no worse than other workers

£ small suppliers to the defense aerospace industry retained largely intact, although reduced, manufacturing capacities.

See also MR-667-OSD, MR-687-OSD, and MR-688-OSD. £
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Implementing High School JROTC Career Academies [1999]

L. M. Hanser,A. E. Robyn

In 1992, the U.S. Departments of Defense and Education joined together to create a high school program aimed at encouraging
at-risk youth to remain in school until graduation.

The program is a marriage of the defense-sponsored Junior Reserve Officers’ Training Corps (JROTC) program and a compre-
hensive high school reform initiative referred to as career academies. This report grew out of the sponsors’ interest in tracking
the implementation of the program both as a means to improve it and to expand it to additional sites.

The researchers found that 

£ the JROTC career academies made fair progress toward implementation of the model;

£ reforms in instructional practices developed more slowly than structural reforms;

£ school leadership played a major role in successful implementation;

£ lack of formal agreements between program sponsors and the school districts and between the districts and the schools hin-
dered implementation from the outset; and 

£ lack of expenditure guidelines hindered long-term program sustainment. £
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Reforming the Military Retirement System [1998]

B. J.Asch, R. Johnson, J.T.Warner

Using a model of military compensation that they developed earlier, the authors analyze the effects of converting the current 
military retirement system patterned after the Federal Employees Retirement System. Their alternative system has three parts:
a retirement plan similar to that for civil service employees, a 7 percent across-the-board pay increase to counteract mandatory
contributions under the new plan, and a set of retention bonuses targeted to address any retention problems. Because their
alternative system may not create the services’ desired seniority profiles, the authors suggest that a larger set of pay raises,
retention bonuses, and/or separation payments would need to be added. In addition, the authors recommend that pay raises be
skewed with higher raises going to those in the higher ranks. The authors consider the implications of this proposal in terms of
the effects on cost, force, size, and structure, productivity, and force management flexibility. £
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Recent Recruiting Trends and Their Implications for Models of Enlistment Supply [1999]

M. P. Murray, L. L. McDonald

Are the U.S. military services meeting their recruiting requirements?  Reductions in the number of recruiters and in the advertis-
ing budget have created concerns about the services achieving their goals for meeting force strengths over the next few years.

The Army Chief of Staff and the Deputy Secretary of Defense asked NDRI to examine recent trends in the recruiting market
and their implications for meeting accession requirements. The request consisted of two parts: a quick initial examination of the
trends and a longer-term research agenda to study the recruiting outlook in depth. The results of the preliminary examination
were reported in Beth J.Asch and Bruce R. Orvis, Recent Recruiting Trends and Their Implications: Preliminary Analysis and
Recommendations, MR-549-A/OSD. This report presents some results from the longer-term analysis.

The study concludes that most areas of personnel accession varied little between the 1980s and the 1990s. The exception was
recruiters, who showed lower results in the 1990s compared with the 1980s for the Army and the Air Force. This could have
come from a decline in youths’ interest in military service or from important changes in recruiting management and resource
allocations as resources were cut during the drawdown. When the analysis further revealed that the Army would have difficulties
meeting its FY97 recruiting mission, the Army increased the Army College Fund benefit amounts and its advertising budget dur-
ing FY97 and also reduced its accession mission. As a result, the Army met its FY97 recruiting goals. £
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New Opportunities for Military Women: Effects upon Readiness, Cohesion, and Morale
[1997]

M. C. Harrell, L. L. Miller.

Although some headlines have accented the negative side of gender integration in the military, this study paints a brighter 
picture. Gender integration has had only small effects on the matters that count most: defense readiness, unit cohesion, and
morale. Among the officers and enlisted personnel of both sexes who participated in the study, there is a consensus that leader-
ship, training, and workload are the primary influences on how well their units function. They also agree that servicewomen per-
form about as well as men. However, there are some areas of concern, such as confusion and anxiety about what constitutes
sexual harassment and how the charges are handled; perceived double standards about physical requirements; and the effects of
pregnancy on the readiness of units that are already understaffed or that include disproportionate numbers of women. The
authors encountered a wide range of reaction to the women’s expanded presence and roles. Taken together, however, the sur-
veys, interviews and focus groups yielded a positive portrait of life in the integrated military. £
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Building a Personnel Support Agenda: Goals,Analysis Framework, and Data Requirements
[1998]

R. J. Buddin

The Department of Defense (DoD) devotes considerable time and resources to attracting and retaining quality members, and a
key component of these efforts is the panoply of DoD support programs. This report proposes methods for analyzing and evalu-
ating personnel support programs in the armed forces. It also suggests ways in which DoD can collect and use cogent informa-
tion regarding program efficacy in light of changing military missions, budgetary priorities, and member demographics. The author
recommends methods for evaluating program goals, five research methodologies for assessing the programs, and procedures for
using currently available information—as well as improving information—to achieve these results. The services should reconsider
and closely define support program objectives. They should employ one or more of these methodologies for program assessment
to measure effectiveness in achieving and funding the newly defined goals. Finally, they should use program usage information at
their disposal within these paradigms and tailor future data collection to support the new goals and evaluation systems. £
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The Effect of Mobilization on Retention of Enlisted Reservists After Operation Desert
Shield/Storm [1998]

S. N. Kirby, S. Naftel

This report discusses how reserve mobilizations affect the attitudes, perceptions, and behaviors of reservists, their families, and
their employers. Understanding the effects of mobilizations and deployments is important because of the potential effects on
retention, future recruiting, and the eventual reshaping of the reserve force in perhaps unforeseen ways. Using the 1991
Guard/Reserve Survey of Officers and Enlisted Personnel, the authors examine whether and how factors affecting reenlistment
have changed since 1986—the last large-scale survey of reserve forces; examine the differences in behavior of mobilized and
nonmobilized reservists to determine whether mobilization itself has had an effect on retention; and investigate whether mobi-
lizations affected reservists’ work, family environments, and economic positions. £
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Comparing the Costs of DoD Military and Civil Service Personnel [1998]

S. M. Gates,A.A. Robbert

In an era of heightened concern within DoD over operating costs, there is renewed interest in civilianization—the transfer of
functions performed by military personnel to civil service personnel. This interest stems from a fundamental assumption that
civil service workers are less expensive than their military counterparts. At the request of the Office of the Secretary of
Defense (OSD), NDRI examined the factors influencing the cost-effectiveness of civilianization—in particular, the relative cost of
a military workyear and a civil service workyear, the way in which workforce substitution occurs, and the effects of substitution
on the overall workforce.

NDRI found that civilianization can produce cost savings under many, but not all, circumstances. Underlying assumptions about
the nature and impact of substituting civil service for military workers significantly influence the benefits to be derived from civil-
ianization. Moreover, NDRI found that policies designed to maximize cost savings can degrade military readiness and career-
progression opportunities in both the military and civil service workforces. For example, under current military personnel man-
agement and budgeting arrangements, a cost-effective civilianization policy would require DoD to limit substitution to positions
that could be filled by lower-grade civil service workers. Although such a policy might generate substantial cost savings, it could
create personnel-management problems within both workforces.

The study recommended that the OSD modify its current guidance on military/civil service position assignments. Revised 
guidance should specify that assignment decisions be predicated on three considerations: military necessity, cost, and career-
progression opportunities. £
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Attracting College-Bound Youth into the Military [1999]

B. J.Asch, M. R. Kilburn, J.A. Klerman

Although the military’s need for enlisted personnel has declined by almost one-third since the end of the Cold War, the armed
services are currently finding it difficult to meet recruiting goals. In particular, the strong demand for skilled labor has prompted
an increasing number of “high quality” youth to pursue post-secondary education and subsequent civilian employment. Because
of this competition, the DoD may want to explore new options for attracting high quality youth into the armed forces.

Traditionally, the military has offered a myriad of options for service members to take college courses while in active service.
However, the programs do not in fact generate significant increases in educational attainment during time in service. One popu-
lar program, the Montgomery GI Bill, enrolls large numbers of individuals, but the vast majority of service members use their
benefits after separating from service. Thus, the military does not receive the benefits of a more educated and productive work-
force, unless the individuals subsequently join a reserve component.

The study suggests that the Department of Defense should consider nontraditional policy options to enhance recruitment of
college-bound youth. Recruiters could target more thoroughly students on two-year college campuses, or dropouts from two-
or four-year colleges. Options for obtaining some college before military service could be expanded by allowing high school sen-
iors to first attend college, paid for by the military, and then enlist. Or the student might serve in a reserve component while in
college and then enter an active component after college. Alternatively, the military could create an entirely new path for com-
bining college and military service by encouraging enlisted veterans to attend college and then reenlist (at a higher pay grade).
The most promising alternatives should be evaluated in a national experiment designed to test their effectiveness and cost-effec-
tiveness, similar to the one that led to the creation of the Army College Fund and the Navy College Fund. £
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Separation and Retirement Incentives in the Civil Service: A Comparison of the Federal
Employees Retirement System and the Civil Service Retirement System [1999]

B. J.Asch, J.T.Warner

In 1987 a new retirement system, called the Federal Employees Retirement System (FERS), was introduced for federal civil serv-
ice personnel. One reason FERS was introduced was to alter the retirement and separation outcomes produced by FERS’ pred-
ecessor, the Civil Service Retirement System (CSRS). This report compares the retirement and separation incentives embedded
in FERS to those in CSRS to see whether the incentives embedded in FERS are consistent with policymakers’ objectives. It also
examines which system is more generous in terms of providing greater expected net lifetime earnings and retirement wealth. To
compare the systems, the authors compute expected net earnings associated with different separation and retirement ages for a
representative individual. The authors also conduct sensitivity analyses to see how their comparisons differ under alternative
assumptions. Finally, the authors use data on Department of Defense civil service personnel from fiscal 1983 through fiscal year
1996 to examine empirically how separation rates differ for those in their early and mid-career under FERS and under CSRS.

The authors found that under a variety of assumptions, FERS appears to produce greater expected net lifetime earnings and
retirement wealth than CSRS; that FERS and CSRS embed identical retirement age incentives, assuming a minimum retirement
age of 55 for FERS; and that individuals who face the decision to switch from CSRS to FERS early in their careers can clearly
increase their net lifetime earnings and retirement wealth at retirement by converting to FERS. £
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Does Perstempo Hurt Reenlistment?  The Effect of Long or Hostile Perstempo on Reenlistment
[1999]

J. Hosek, M.Totten

Having some duty involving lengthy separations from families or exposure to hostile conditions—but not too much—is a key to
reenlistment in all four branches of the U.S. military. As the Pentagon deploys personnel on a widening array of missions, it con-
sequently should attempt to spread the burden of long separations and hostile duty over broad segments of the enlisted force,
make these assignments more predictable, and attune them more closely to individuals’ expectations.

Those are the conclusions of this NDRI report. It suggests that limited deployments—of, say, three months—tend to increase
reenlistment among first-term enlisted personnel in the Army and Marine Corps. Limited deployments also increase reenlist-
ment among “early careerists,” enlisted personnel in all services who have been in the military more than one term but less than
10 years. The positive effect is particularly strong for first-term enlisted personnel in the Army.

However, adding an additional tour of duty atop the first—such as another three months away from home—sharply reduces the
likelihood of reenlistment, especially in the Army and Marine Corps. The negative effect of the extra tour is strongest when it
involves hostilities.

The study, which looked at service member behavior from 1993 through mid-1996, is the first cross-service inquiry into the 
relationship between reenlistment and personnel tempo, or “perstempo.” In many respects, the study’s conclusions counter what
many Pentagon insiders and observers have suspected has been a main effect of perstempo: that it has precipitated a drop in
reenlistment. In fact, such duty by and large has had a positive influence on reenlistment. However, to the degree that perstem-
po levels have now risen above those prevailing during the study period, the analysis points to the need for the services to
spread the burden of peacetime military operations to the maximum extent compatible with readiness. £
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Using the Force and Support Costing System: An Introductory Guide and Tutorial [1999]

J. H. Bigelow, M. J. Carrillo, H. G. Massey,A. R. Palmer

Using a set of models and databases developed at RAND, this illustrated study projects how deactivating an Army division would
affect defense costs.

The set of models and databases—known as the Force and Support Costing (FSC) System—helps analysts project the cost
implications of proposed changes in defense forces, infrastructure, and assets. Its user interface and many of its models are
implemented in Microsoft Excel; most of the database resides on a network.

The FSC System allows the user to view the force structure in the current Army program, select the division to be cut, and
specify when the deactivation will occur. The system then translates that deactivation into reductions in personnel and equip-
ment assets and costs out the implications. In addition to stepping through the specific procedures for the simulation, the
authors show other ways the FSC System can be used to analyze the cost effects of various policy actions. £

To order this report, contact RAND Distribution Services:

telephone (310) 451-7002   fax (310) 451-6915   internet order@rand.org



Forces and Resources Policy Center 

MR-1018/4-OSD

A Review of the Scientific Literature As It Pertains to Gulf War Illnesses: Vol. 4, Stress [1999]

G. N. Marshall, L. M. Davis, C. D. Sherbourne

A significant proportion of U.S. military personnel who served in the Arabian theater during the Persian Gulf War have reported
various health problems following their service, some of which remain unexplained. The conflict presented these veterans with an
array of stressful experiences both before, during, and after deployment, and those experiences may have contributed to their
reported health difficulties. Research recorded in general scientific literature has shown that stress can produce myriad health
effects and that these effects can manifest themselves as symptoms and conditions similar to those that the veterans report.
Empirical studies of Gulf War veterans indicate that stress plays some role in the etiology or exacerbation of certain of these
health problems; yet, available research does not conclusively demonstrate the causal role of stress in the unexplained illnesses. £

To order this report, contact RAND Distribution Services:

telephone (310) 451-7002   fax (310) 451-6915   internet order@rand.org



Forces and Resources Policy Center 

MR-1018/6-OSD

A Review of the Scientific Literature As It Pertains to Gulf War Illnesses: Vol. 6, Oil Well Fires
[1998]

D. M. Spektor

When the Iraqi army withdrew from Kuwait during the Gulf War, it left that country’s oil fields in flames. Burning crude oil pro-
duces a wide range of pollutants. This report examines the peer-reviewed scientific literature regarding possible health effects on
U.S. troops of exposure to the oil well fires. The study reports that measurements taken in Kuwait and Saudi Arabia, where
most troops were assigned, showed concentrations of pollutants to be orders of magnitude lower than recommended occupa-
tional standards in the United States and comparable to ambient levels. The literature review revealed no health effects associat-
ed with the pollutants at the levels measured during the oil fires. Particulate matter concentrations were high but were largely
attributable to sand granules of a size that can affect the respiratory systems of sensitive population subgroups such as smokers
or asthmatics. £
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A Review of the Scientific Literature As It Pertains to Gulf War Illnesses: Vol. 7, Depleted
Uranium [1999]

N. Harley, E. Foulkes, L. H. Hilborne,A. Hudson, C. R.Anthony

Because of the metal’s density and metallurgical properties, depleted uranium (DU) saw widespread use during the Persian Gulf
War in improved armor and antiarmor rounds of increased penetrating power. This study examined the scientific literature
regarding possible health effects on U.S. troops of exposure to DU.

Although very little literature directly addresses DU, a wide body of literature deals with the health effects of natural uranium
and enriched uranium. DU is toxicologically identical to natural uranium and radiologically more benign because it is less
radioactive. No increase in overall deaths has been observed as a result of exposure to natural uranium in several epidemiologi-
cal studies.

This literature review paid close attention to the ongoing study of a group of Gulf War veterans who received the highest expo-
sure to DU. Those with embedded fragments have elevated urine uranium levels, but researchers report neither adverse renal
effects attributable to DU nor any adverse health effects related to DU radiation. £
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Military Use of Drugs Not Yet Approved by the FDA for CW/BW Defense: Vol. 9, Lessons from
the Gulf War [1999]

R.A. Rettig

This study examined policy and ethical questions connected with the DoD’s administration of drugs not yet approved by federal
authorities to protect U.S. forces during the Gulf War against potential chemical and biological warfare agents.

To protect U.S. forces that it sent to the Gulf War theater in 1990 and 1991, the Department of Defense administered two
promising pharmaceuticals that, not having been tested for use in battlefield situations, were considered “investigational” by the
federal Food and Drug Administration (FDA). Following normal FDA regulations, the DoD would have had to obtain informed
consent from every deployed service member before it could administer the two drugs—pyridostigmine bromide and botulinum
toxoid vaccine. That would have been difficult in the compressed timeframe before troop deployment. Moreover, permitting
military personnel to refuse these drugs would have exposed them to potentially lethal agents, thereby jeopardizing the combat
mission. As a result, the DoD requested and was granted permission by the FDA to waive the informed consent requirements.

The FDA’s decision was controversial. Opponents of the waivers argued that the use of any investigational drug was, by defini-
tion,“research” because the consequences, risks, and benefits of use were unknown. Therefore, informed consent was required
under all circumstances. Proponents of the waivers countered that the DoD had an ethical responsibility to protect its service
members to the greatest extent possible.

The study found that the DoD’s administration of the drugs during the Gulf War was marked by poor record keeping, inade-
quate data collection, and other violations of the terms of the FDA waivers.These shortcomings called into question the
Pentagon’s ability to administer informed consent waivers and the wisdom of the FDA’s ruling itself. But given the likelihood of
facing chemical and biological agents in the future, revoking the waivers altogether would not be prudent. That said, some modifi-
cations, such as specifying general requirements for record keeping, providing information to military personnel, and training
medics and commanders responsible for overseeing administration of investigational drugs, appear to be necessary. The
Pentagon also should consider alternatives, such as putting in place some form of “anticipatory” consent that could be obtained
at recruitment, during basic training, or immediately prior to deployment. But this route poses numerous ethical and logistical
issues: What range of investigational drugs should anticipatory consent cover?  For how long would the anticipatory consent be
valid?  What penalties, if any, would attach to refusal to consent?

Congress resolved part of the issue in 1998 by granting sole authority to the President to approve waivers. However, as of the
publication of this report, the implementation issues noted above remain unresolved. £
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An Evaluation of Housing Options for Military Families [1999]

R. Buddin, C. R. Gresenz, S. D. Hosek, M. Elliott, J. Hawes-Dawson

Military family housing is a significant—and expensive—benefit, costing the Department of Defense (DoD) nearly $10 billion
annually. Because most housing studies have focused on the cost of on-base housing versus the cost of providing allowances for
rented or owned off-base housing, the authors investigated the preferences of military families for types of housing and the fac-
tors that influence their choices. Service members report that the economic benefits of on-base housing are the most significant
factor by far in housing preference, perceiving a vast difference in value between military housing and off-base housing
allowances. All other factors, such as a supportive sense of military community, lag far behind economy in influencing choice.
Closing the gap in economic disparity between on- and off-base housing, and enhancing programs that aid service members in
procuring off-base accommodations, would provide the greatest benefit to services and members. £
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Barriers to Minority Participation in Special Operations Forces [1999]

M. C. Harrell, S. N. Kirby, J. S. Sloan, C. M. Graf II, C. J. McKelvey, J. M. Sollinger

This report assesses minority representation and recruiting in special operations forces (SOF). It examines the extent of under-
representation of minorities in SOF and the reasons for it and provides recommendations to help improve such underrepresen-
tation. Using personnel data from the U.S. Special Operations Command and the various component commands, the authors
analyzed the racial/ethnic composition of SOF and compared it to the racial/ethnic composition of three comparison groups—
the male active-duty population for fiscal year 1997; source populations for each service SOF; and a group defined by adjusting
the source population by the likely proportion of nonswimmers (who may self-select out of the source population because of
the rigorous swimming requirement for SOF) and those ineligible because of not having a clean discipline record.

The study found that minorities—especially blacks—are underrepresented in SOF. Impediments to joining SOF that minorities
face include structural barriers such as the ASVAB score cutoffs and the swimming requirement, perceptual barriers such as lack
of knowledge and community support and lack of identification with SOF, as well as a possible lack of interest in SOF. Among
the many recommendations the authors offer for overcoming these barriers, including some efforts already under way by the
Army and Navy, are that the services should

£ ensure that entry, assessment, and training requirements (such as swimming) are relevant and support mission goals;

£ support youth programs in minority communities;

£ review entry requirements and consider composites/subtests that might be equally good performance predictors but allow
more minorities to be included;

£ increase SOF presence in minority high schools and historically black colleges and universities; and

£ depict minority SOF in recruiting materials. £
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Defense Working Capital Fund Pricing Policies: Insights from the Defense Finance and
Accounting Service [1999]

E. G. Keating, S. M. Gates

The Defense Finance and Accounting Service (DFAS), created in 1991 through the consolidation of military service-specific
accounting and finance operations, provides payroll, bill paying, and a variety of other accounting services to DoD customers.
This study examined DFAS data on expenditures and workload to explore possibilities for improved operations. It found that
current linear pricing of DFAS services is inappropriate. In particular, DFAS expenditures neither increase nor decrease com-
mensurate with workload. DFAS’s pricing could be improved by a switch to a nonlinear approach, distributing fixed costs among
customers using open-the-door transfer payments and charging only incremental costs to customers on a per–work unit basis.
Such a pricing reform would require changes to current Defense Working Capital Fund (DWCF) regulations. £
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A Description of U.S. Enlisted Personnel Promotion Systems [1999]

S.Williamson

The U.S. armed services have different methods and processes to promote enlisted personnel. All services, however, aim to
ensure that promotion outcomes correspond to substantive differences in personnel quality.

As retention issues again move to the forefront of Defense Department concerns, this NDRI study provides an overview of the
enlisted promotion system in the 1990s. It provides a snapshot of how the Army, Navy, Marines, and Air Force go about measur-
ing duty performance, leadership potential, experience, knowledge, and skills to determine who among its enlisted force merit
promotion, when they are eligible for promotion, and at what level promotion decisions are made.

Although the services differ in the specific requirements for promotion, the basic requirements are time-in-service (TIS) and
time-in-grade (TIG). The minimum time-in-service requirement established by the DoD is usually achieved automatically when
the time-in-grade is met. Advancement may be based on point systems, skill levels, and commanding officers’ recommendations,
or on all three, and may vary within a service and across services for different grades. £
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Increasing a Sense of Community in the Military [1999]

Colette van Laar

A universally accepted definition of what a sense of community is remains elusive, but policymakers agree that increasing that
sense has tangible benefits for the U.S. military in improving commitment, performance, retention, and readiness.

This report examines the role of the Defense Department’s personnel support programs and identifies nine tools for increasing
a sense of community:

£ group symbols

£ rewards and honors

£ common external threat

£ making military membership attractive

£ group size and individuality

£ personal influence

£ personal investment

£ contact and proximity, and 

£ group activities.

The study analyzes which groups would most benefit from programs to increase a sense of community: military members living
off-post, those recently relocated, those living abroad or in isolated areas, and deployed personnel. Finally, the report discusses
pitfalls to avoid in trying to increase a sense of community, such as attempting to force a sense of community or implementing
programs on a large scale before testing and assessing the effects of such programs. £
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Interagency and International Assignments and Officer Career Management [1999]

H. J.Thie, M. C. Harrell, R. M. Emmerichs

At the request of Congress to the Secretary of Defense, RAND undertook a study on the advisability and feasibility of a cadre
of officers whose assignments and schooling would be managed so as to ensure a viable career track in which the officers would
serve in interagency and international assignments. This report presents the results of the study. It (1) identifies approximately
330 such assignments at the policy level and an additional 1200 positions at the other organizational levels; (2) develops four
career management models that are variations of the due-course model—“managing leader succession,” “managing competen-
cies,” “managing skills,” and “managing the exception”; (3) looks at the feasibility of each career model at the level of the officer
personnel management system as a whole and at the level of officer career tracks; and (4) assesses the advisability of the models
from the perspective of the individual officer, the interagency and international organization to which the officer is assigned, and
the officer’s military service. It finds that all four models are feasible. No one model can be considered better per se—a
model’s advisability depends on the priority assigned to given perspectives and objectives. When all perspectives and objectives
are weighted equally, however, a career model that manages leader succession or manages competencies is preferred overall. £
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NDRI Cross-Cutting Research

In addition to addressing research questions for specific DoD clients, RAND’s National Defense Research Institute (NDRI)
engages in defense research that cuts across the interests of its research centers and individual sponsors. These efforts touch on
some of the most critical and challenging U.S. defense issues, which by nature require an integrated policy approach.

NDRI’s Advisory Board, made up of members of the institute’s sponsor community, establishes and endorses these integrative
efforts annually. The director of NDRI oversees the efforts.

Recent NDRI Cross-Cutting Research 

Planning Future Forces, NDRI’s first cross-cutting research project, focused on new directions in defense planning and helped
the DoD conceptualize a new strategy it unveiled in 1997’s Quadrennial Defense Review. Conceived in 1995, the project sought
to rethink the defense-planning framework, develop analytical methods that could make a new framework workable, and apply
the new framework illustratively to the creation and assessment of strategic options. As part of that process, the project recog-
nized that “capabilities-based planning” should succeed threat-based planning and outlined strategic options that ultimately turned
into the DoD’s new strategy of Shape, Respond, and Prepare.

Developing New Concepts for Special Operations looked at ways to help the DoD envision and put in place crucial tech-
nologies. The project was born out of the realization that the DoD has not always employed the broadest, most imaginative
approach to identifying new ways to accomplish missions. It investigated new ways to identify technological, operational, or tacti-
cal solutions to military and security problems that the services face jointly.

Have Long Separation and Hostile Duty Hurt Reenlistment? The United States has relied repeatedly on certain military
units and individuals to handle numerous missions and peace operations throughout the world since the Gulf War, and it contin-
ues to maintain a substantial presence overseas. During this same period, the size of the U.S. military’s ranks has continued to
shrink. The result?  A comparatively larger proportion of the active military force has been assigned to such operations than in
years past and has experienced long separations from home bases or engaged in hostile duty.

In recent years, the Pentagon has grown increasingly worried that these assignment patterns involve some unintended personnel
consequences: less readiness, lower morale, lower reenlistment rates, and higher costs. During 1997 and 1998, NDRI devel-
oped new measures of long or hostile duty and employed them to analyze reenlistment. The research team explored the degree
to which enlisted personnel in their first term or with fewer than 10 years of active duty experienced long separations or hostile
duty and how they reacted to those assignments. It found that the Pentagon’s new assignment patterns have increased the pro-
portion of enlisted military personnel who have experienced long separation or hostile duty since 1991. It also found that enlist-
ed personnel expect and welcome a certain amount of long or hostile duty. But too much of such duty will reduce first term-
ers’ and early careerists’ reenlistment.

National Defense Research Institute


