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Introduction

Hans Binnendijk

ilitary transformation is the act of creating and harnessing a

revolution in military affairs. It requires developing new tech-

nologies, operational concepts, and organizational structures to
conduct war in dramatically new ways. The United States is undertaking
such a transformation to tackle its 21 century missions. A properly trans-
formed military can develop significant advantages over a potential
enemy. But the process also introduces risks that, if not properly managed,
could dangerously undermine military capability.

This book, therefore, sets out the arguments for a purposeful and
measured transformation that relies on sound experimentation as the
basis for change, rather than the riskier strategy, proposed by some, of
skipping a generation of technology. We argue that change must tie all of
the services together in joint transformation efforts. Similarly, we must not
neglect our coalition partners. A successful transformation will be one that
has been conceived broadly to include homeland defense, space, cyber-
space, and, though they may seem mundane, crucial reforms in weapons
procurement and logistics.

Historically, revolutions in military affairs have had a powerful im-
pact on both society and the nature of warfare. For example, effective de-
velopment of the stirrup after the 8" century in Europe allowed mounted
warriors to dominate their immediate regions and contributed to the de-
velopment of the feudal state. Feudalism in its turn was destroyed when
improved artillery in the early 15% century meant that castles could be suc-
cessfully attacked. The development of large sailing ships armed with nu-
merous cannons in the early 16" century facilitated the growth of Euro-
pean colonialism. Napoleon’s levée en masse and the rise of the large
“citizen army” helped create modern nationalism. In the mid-19" century,
improvements in rifling, breech loading, and repeating rifles led to mass
carnage on the battlefield, which spurred the development of defensive
trench warfare. In the 1930s, improvements in armor, sea power, and air
power returned the initiative to the offense. Nuclear weapons produced

xvii



xviii TRANSFORMING AMERICA’S MILITARY

the Cold War: for four decades, the most powerful offensive weapons were
dominant but could not be used for fear of massive retaliation.

Three examples illustrate the power that technology and new opera-
tional concepts can have on the battlefield. At Crécy in 1346, the English
king Edward III deployed his longbowmen, protected by dismounted
knights, in a new form of combined arms warfare. Against them, the
French army under Philip IV lost more than 1,200 knights. Nearly 70 years
later, King Henry V used similar tactics at Agincourt, this time on the of-
fensive. France was again defeated, and England was able to lay claim to
large portions of France.

Napoleon standardized his equipment so that broken matériel could
be quickly repaired, and he developed new ways to package food. He was
thus able to field his large citizen armies with reliable equipment for long
periods of time. These innovations, plus his brilliant use of the cannon, let
Napoleon dominate Europe militarily, until he overreached.

Germany and France had equivalent equipment at the outset of
World War II, but Germany concentrated its armor and combined it with
attack aircraft and radios in the new operational concept called blitzkrieg.
Meanwhile, France planned to re-fight World War I more effectively; its
armor was dispersed throughout its forces, and it relied excessively on the
Maginot Line and the Ardennes as buffers. While only a small fraction of
the German force was organized for blitzkrieg (1015 percent), this was
enough of a spearhead to let the Germans overwhelm France in a matter
of weeks. Eventually, Hitler also overreached.!

Not all efforts to combine new technology and operational concepts
are successful; not all result in victory. During the 1950s, for example, the
United States set out to transform its military with new nuclear capabili-
ties. Tactical nuclear weapons were integrated into many military units;
operational concepts envisioned the early use of nuclear weapons on the
battlefield. By the mid-1960s, however, it became clear that use of these
weapons would be limited, both by deterrence and by world opinion. The
nuclear weapons that had been placed at the core of the new force could
not be used. The military that had been built in the 1950s around nuclear
weapons found itself fighting in Vietnam without them. This lesson must
be kept in mind as the United States proceeds with a new military trans-
formation.
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The Basis of Transformation

Today’s military transformation is based on many new technologies,
and perhaps the most important is information technology. The impact of
information on the battlefield was first displayed during Operation Desert
Storm with new and highly accurate precision strike weapons. Two years
later, Alvin and Heidi Toffler pointed out that nations make war the way
they create wealth.? Just as the agricultural and industrial ages each had
their own distinctive style of warfare, now the information age calls for
transformation to a new kind of information-based warfare.

Accordingly, in the mid-1990s, the Joint Chiefs of Staff published
Joint Vision 2010 and Joint Vision 2020 to guide military change in the in-
formation age. The underlying theory was that the U.S. military would be
able to use a system of systems to concentrate long-range firepower, instead
of massing battle platforms against key enemy nodes. American firepower
would be brought to bear concurrently rather than sequentially to cause
the quick collapse of an enemy’s resolve. The key concepts involved going
beyond mobilization and mass to emphasize speed and information.

The transformation effort was started by the Clinton administration
and boosted by the Bush administration. The Quadrennial Defense Review
(QDR) 2001 created new goals for transformation: to protect the homeland
and our information networks; to project and sustain power in distant the-
aters and deny our enemies sanctuary there; and to leverage information
and space technology. The events of September 11, 2001, refocused ele-
ments of military transformation on homeland security. By the end of
2001, a new transformation budget had been earmarked and a “Transfor-
mation Czar” was appointed at the Department of Defense (DOD).?

Meanwhile, each of the military services has been developing new
operational concepts to implement Joint Vision 2020. The Navy has fo-
cused on network-centric warfare, using new information technologies to
link the forces together digitally. The Air Force has concentrated on effects-
based operations, which assess how best to destroy the connections be-
tween elements of an enemy’s political and economic networks with min-
imal collateral damage. The Army has focused on rapid and decisive
operations, that is, reaching the conflict quickly and acting before the
enemy can react. Elements of these three strategies are merging together.
This book is designed to consider where we should go from here.
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How the Book Is Organized

Part I of this book explores the foundations of today’s military trans-
formation: new missions, new technologies, and new operational con-
cepts. Part II assesses the progress that is being made in this effort by each
of America’s military services. Part III analyzes the coordination and inte-
gration of these separate service efforts, while noting the capabilities gap
being created with our allies. Part IV reviews broader aspects of military
transformation, particularly those arising after the September 11 attacks.

Part I—Foundations of Transformation

Developing the capability to perform necessary missions more effec-
tively and with fewer casualties is the underlying purpose of military
transformation. Chapter 1 by Sam Tangredi argues that decisions on how
to transform must follow from a careful consideration of the priorities of
these objectives and missions. During the Cold War and for the past
decade, priorities were determined by the spectrum-of-conflict model,
which placed a premium on high-intensity conflict, despite its low proba-
bility of occurrence. As a result, the 1990s witnessed a readiness-versus-en-
gagement debate that deprecated the value of military involvement in op-
erations other than war. Tangredi argues that, especially after September
11, the United States needs to adopt a new hierarchy-of-missions model
that identifies survival interests, vital interests, and value interests. Re-
source allocations should be made based on this hierarchy of missions.
The QDR 2001 moves U.S. strategy away from the task of winning two
major theater conflicts nearly simultaneously and allows the military new
flexibility to deal with a broader array of missions. It thus implicitly moves
in the direction of a new hierarchy of missions. Tangredi believes that the
National Military Strategy and Joint Vision 2020 must also be adjusted to
account for these new missions because they put too much emphasis on
fighting major theater wars against a similarly organized opponent.

Technology is the great enabler of military transformation. Chapter 2
by Thomas Hone and Norman Friedman reminds us that militarily signif-
icant technologies have often developed simultaneously in different na-
tions, and it is the side that can use the technology most effectively that gets
the edge. The process of transformation, consequently, requires developing
a vision of how new technologies might benefit the military, funding the re-
search and development of new technologies into weapons, maintaining an
industry that can produce equipment embodying the new technologies, de-
veloping service doctrine to use those technologies effectively, and training
troops to use the new capabilities. None of these steps can be skipped.
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Hone and Friedman demonstrate dramatically how even a wildly
imaginative vision could become reality by looking back a century to H.G.
Wells’ novel War of the Worlds. In this novel, the Martian enemy uses space
capabilities to support its military campaigns; it fires heat rays and chem-
ical weapons; it dominates the battlefield with armored walking machines;
it possesses a global command and control system. One hundred years ago,
these ideas were at the furthest reaches of fiction, yet today, the United
States possesses each of these capabilities in various forms. Chapter 2 proj-
ects the impact of emerging technologies over time and identifies dozens
of potentially transformational technologies, many of them, especially in
the information area, developed primarily by the commercial sector. Hone
and Friedman suggest that DOD needs to rely more on the commercial
sector as it develops its concepts of network-centric warfare.

What should be the strategy for transformation that is based on the
demands of new missions and the capabilities of new technologies? Chap-
ter 3, which I wrote with Richard Kugler, explores both the evolutionary
and the revolutionary approaches that have tended to clash during the past
decade, both within DOD and at the national level. Reviewing a century of
history, the chapter concludes that neither extreme makes sense by itself.
The key lesson from World War II is that getting operational concepts
right is as important as possessing new technology. The lesson from the at-
tempts at building a force around nuclear weapons during the first decades
of the Cold War is not to base a wholesale transformation on a single de-
sign concept or technology. The lesson from the post-Vietnam period is
that a pluralism of ideas and organizations, though turbulent, may yield a
better outcome than a single plan controlled from the top.

Applying these lessons, the chapter argues for a blend of the evolu-
tionary and revolutionary approaches and notes that the 2001 QDR moves
in this direction. Such a purposeful and measured transformation should
have certain characteristics. It should:

= rely heavily on vigorous experimentation to test new concepts and
technologies before deployment

= maximize joint experiments and operations

= focus as much on the medium term (6—10 years) as on the long-term

= reengineer the current force to get results in the medium term

m blend a high-tech spearhead force (perhaps 10 percent of the over-
all force) with improved legacy systems

= hedge against possible failure of experimental systems.
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The chapter ends with an examination of 10 operational concepts
that are being considered by defense analysts to build and employ a trans-
formed force.

Part ll—Transforming the Services

Part IT analyzes the transformation now taking place in the services,
beginning with chapter 4 on the U.S. Army by Thomas McNaugher and
Bruce Nardulli. The Army is considering the most ambitious transfor-
mation of any of the Armed Forces. Its post-Cold War missions have
shifted dramatically from tank warfare on the plains of Europe to rapid
and decisive operations in distant and hard-to-reach theaters. The Army
experimented with digitization in the 1990s, inserting computers into
armored vehicles and infantry platoons in an effort to provide a com-
mon operational picture and lift the fog of war. The focus, however, was
still on heavy divisions. Operation Enduring Freedom in Afghanistan has
demonstrated both the strengths of the Army’s Special Operations capa-
bilities and the limits of using existing heavy legacy forces for operations
that require agility.

The Army plans to deal with this transition by proceeding on three
parallel tracks, developing simultaneously an Objective Force for the long
term, a medium-term Interim Force, and a Legacy Force to hedge against
the risk of failures or shortcomings with the other two. The key element in
the Army’s long-term vision is the Future Combat System: small (16-20
ton) vehicles networked together will replace both the 70-ton M—1 Abrams
tank and the 32-ton M-2 Bradley fighting vehicle. The Army is betting that
dramatic improvements in information technology, sensors, active protec-
tion systems, robotics, and weapons technology can replace heavy armor
and existing firepower. The authors argue that there is risk in this ap-
proach and that if these technologies develop too slowly, evolutionary op-
tions remain open. For example, the Army could rely more on preposi-
tioning of equipment, using the Interim Brigade Combat Teams as the
Army’s rapid early-deployment force, examining more joint force options,
and considering a mixed hybrid force rather than the homogenous divi-
sions envisioned for the Objective Force. The authors argue that, with re-
gard to the war on terrorism and homeland security, the entire relation-
ship between Army Special Operations Forces and regular forces must be
reexamined and that National Guard and Reserve units may need reor-
ganization to pursue homeland missions. The Army will have the oppor-
tunity to hedge its technology bets and consider reorganizing for new mis-
sions as its transformation proceeds.
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The mission of the naval services—the Navy and Marines—has
changed even more fundamentally than that of the Army; the Cold War
mission of controlling the high seas has given way to a mission of facilitat-
ing intervention on shore. The Navy also has become a prominent air force;
in fact, virtually every ship serves as a platform for aircraft and missiles.
Chapter 5 by William O’Neil points outs that the Navy has adapted to this
new mission and capability by using existing naval platforms in new ways.
The Navy must be inherently conservative about change because its plat-
forms take from 10 to 15 years to conceive and build, and they must last for
another 35 years. Much of the change required for the Navy to perform new
missions better has therefore taken place with information technology,
both to link dispersed ships together for a more coordinated network-cen-
tric striking capability and to provide greater accuracy for its missiles.

O’Neil assesses issues that will determine the future shape of our
naval forces and concludes that the Navy is currently on the right track. He
discounts concerns that the Navy will not be able to gain access to a po-
tential enemy’s littoral to support land-based operations, arguing that no
potential enemy has spent the resources to gain a capability even remotely
like that of the former Soviet Union during the Cold War. While it is true
that mines, missiles, and small, fast craft are relatively cheap and improv-
ing in capability, American counters to these threats have improved even
faster. He sees no need, therefore, to reshape U.S. naval strategy to deal
with a threat that appears relatively insignificant. He rebuts arguments for
smaller carriers and a proposed fleet of smaller, faster boats designed to
operate in littoral regions. He sees a clear role for unmanned vehicles both
in the air and under the sea but cautions against using these systems for
operations such as close-in air support. He argues that, despite the advent
of highly accurate missiles, carrier-based aircraft will remain at the core of
naval strike capabilities. The Marines, he notes, have adapted doctrine to
develop an expeditionary maneuver warfare capability, but he cautions
that future plans of the Corps rely heavily on short takeoff and vertical
landing aircraft (for example, the Osprey and Joint Strike Fighter) that are
vulnerable to technical and budgetary problems. In an appendix to this
chapter, Bing West further analyzes the Marine Corps concept of expedi-
tionary maneuver warfare. After September 11, the Navy has taken on yet
another new mission: supporting the Coast Guard in efforts to protect our
own littoral from terrorist attack.

During the past two decades, notes David Ochmanek in chapter 6,
the Air Force has made remarkable strides in dominating air operations,
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controlling and exploiting space, identifying potential targets in all
weather conditions, and attacking both moving and fixed targets with high
precision. Whereas during the Vietnam War it took a rough average of 170
bombs to destroy a small fixed target, today it takes just one bomb, which
can be delivered by a stealthy B-2 loaded with 16 such weapons. The Air
Force has already employed many of the advantages that are flowing from
modern technology, and thus its future transformation plans will be evo-
lutionary compared to those of the Army.

The Air Force now operates in three domains at once: air, space, and
cyberspace. Ochmanek says that the key question for the future Air Force
is whether, in the face of looming new threats and resource constraints, the
United States can retain its current degree of dominance. The answer to
that question depends on how well the Air Force can meet certain chal-
lenges, such as overcoming antiaccess capabilities, destroying small mobile
targets, operating despite advance air defenses, destroying deeply buried
facilities, assuring continuity of space operations, halting ground inva-
sions from the air, and improving both command and control as well as
deployability. Ochmanek assesses three key choices facing the Air Force in
its efforts to meet these challenges. First, despite the recent successes of
bombers in Kosovo and Afghanistan, Ochmanek argues against dramati-
cally decreasing fighters and increasing bombers (currently at a 9 to 1
ratio) and suggests instead that more needs to be done to assure forward
basing and to harden forward aircraft shelters. Second, he argues that the
Air Force continues to need both stealthy penetrating platforms and
standoff weapons, such as cruise missiles, because many missions require
that aircrews get close enough to observe their targets. In the short run, the
Air Force needs to replace its depleted inventory of cruise missiles, while,
in the longer run, unmanned combat air vehicles may be able to perform
many of the more dangerous missions now flown by fighter pilots. Third,
Ochmanek argues that, despite the potential advantages of developing a
space strike capability, it will be too costly and will remain vulnerable to
antisatellite weapons. He concludes that straightforward improvements to
the Air Force seem to offer more leverage than wholesale changes in force
structure and operational concepts.

Part lll—Coordinating Transformed Military Operations

Part I1T focuses on how to assess and coordinate transformation pro-
grams, how to integrate the efforts of the individual services, and how to
bring American allies along. In chapter 7, Paul Davis distinguishes between
changes required in the medium term, which need careful management
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and pragmatic engineering, and those that will be required further out (be-
tween about 2010 and 2025). Changes that are further out require ex-
ploratory experiments and wide-open research and development. Drawing
lessons from business and the history of World War II, Davis presents 10
principles for future transformation. Among them, he urges fully exploit-
ing technology, anticipating the nature of future warfare, securing political
and economic support for transformation, organizing around the capabil-
ity to accomplish particular military operations rather than open-ended
functions, and laying the groundwork for later adaptations. Applying these
principles to the current era, he expresses concern that there is no broad
and systematic DOD effort to understand future warfare, that there may be
excessive focus on a particular notion of war, and that a better analytical
system is needed to assure that good options are generated. Davis proposes
a new mission-system analysis that would allow the Secretary of Defense to
use capabilities-based planning to consider a wider array of alternative
plans for future force structure. To help implement this approach, Davis
suggests establishing rapid-exploitation laboratories that bring together
operators, technologists, and analysts to pursue mission-oriented concepts
through rapid prototyping and spiral exploration.

To achieve its full impact, military transformation in the information
age must be joint, not centered separately in the different services. Indeed,
the Joint Staff champions efforts to integrate the capabilities of the indi-
vidual services, while the Joint Forces Command has overall responsibility
for joint experimentation and for forming joint force packages. Chapter 8
by Douglas Macgregor calls for a bolder approach. Supported by two re-
cent defense reviews by David Gompert and James McCarthy, Macgregor
argues that the United States must abandon the World War II mode of rel-
atively independent, sequential missions accomplished by service compo-
nents under a regional warfighting commander in chief. He calls for rap-
idly deployable standing joint forces made up of units from different
services that train and exercise together and use common command and
control, intelligence assets, and logistics systems. Echelons would be re-
duced, and a pool of available land, naval, and air forces would be created
on a rotational readiness basis. Joint operational concepts are needed so
that all parts of the force see the same scenario. The multitude of single-
service component commanders, Macgregor concludes, should be sup-
planted by joint command and control elements.

Transformation creates issues that affect our allies, as Charles Barry
explores in chapter 9. Unless it wishes to become an isolated superpower,
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the United States will probably fight future battles as part of an interna-
tional coalition, based in large measure on the North Atlantic Treaty Or-
ganization (NATO) allies. But the recent wars in the Persian Gulf, Kosovo,
and Afghanistan have demonstrated that a significant gap exists between
American and allied capabilities. The problem lies both with constrained
European defense budgets (together, only about half the size of the U.S.
budget) and with differing visions of the European role in the world. Barry
argues that this gap may be smaller than is normally believed and that a
concerted program of action can close it without bankrupting European
treasuries. Without such an effort, however, the gap will grow to the detri-
ment of the Alliance.

Barry reviews the current status of Europe’s militaries and concludes
that their armies and navies have modernized many of their legacy forces.
The real problem, however, rests with airpower, secure communications,
command and control, and logistics. Even airpower may improve as the
Eurofighter and Joint Strike Fighter come on-line. One problem is that Eu-
rope’s energies are focused on equipping the European Rapid Reaction
Force, which is designed primarily for peace operations rather than high-
intensity conflict. There is no vision in Europe of how to transform its mil-
itaries for major combat missions in cooperation with the United States.
Barry proposes a set of initiatives aimed at correcting this situation.

Part IV—Broader Aspects of Transformation

Part IV reviews broader aspects of military transformation. The at-
tacks of September 11 pierced America’s sense of invulnerability and made
strengthening the homefront the Nation’s highest priority. In chapter 10,
Michele Flournoy presents a three-pronged strategy to manage the new risk
from terrorism. First, prevention must be carried out in an aggressive and
proactive manner, potentially even including offensive action. Key to the
success of preventive efforts is engagement abroad and better intelligence.
Acknowledging the difficult intelligence problem presented by trying to
penetrate small cells in more than 60 countries around the world, she ar-
gues that the job can be done better by aiming data collection at the right
target, better interagency and international sharing of data, more rapid fus-
ing of data, and more effective red-teaming to predict terrorist moves.

Second, Flournoy calls for a strategy of protection, including missile
defenses, massive manhunts when necessary, and day-to-day security
measures. These efforts require better coordination among an array of
Federal, state, and local offices. The problem is so complex that clear pri-
orities must be set. Third, a response strategy must include training and
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equipping first responders and improving procedures for continuity of
government and for restoring the provision of essential services. A prior-
ity should be placed on countering the bioterrorism threat. Flournoy calls
for a major public-private initiative on the scale of the Apollo Program to
deal with it. She does recommend several other initiatives to be under-
taken by the Assistant to the President for Homeland Security but also ar-
gues that, in the long run, a more comprehensive office is required. She
also recommends establishment of a new commander in chief (CINC) for
Homeland Defense and urges efforts to prepare elements of the National
Guard for homeland security missions. Many of these suggestions have
now been adopted by the Bush administration.

The new focus on homeland security has implications for transfor-
mation of U.S. strategic forces. It has reinforced the Bush administration’s
interest in building missile defenses, and in the process, transforming the
nature of nuclear deterrence. The administration has taken three key steps
in this effort: deciding to withdraw from the 1972 Anti-Ballistic Missile
Treaty, issuing a new Nuclear Posture Review, and agreeing with Russia to
dramatic reductions in deployed force. Taken together, these steps suggest
an alternative paradigm for strategic stability; though somewhat vague, it
appears to be based more on defense than on mutual assured destruction.
In chapter 11, Peter Wilson and Richard Sokolsky review both the offen-
sive and defensive elements of the equation and conclude that much of the
Cold War theology still governs American strategic planning.

With regard to missile defense, the Bush administration has set aside
the ground-based midcourse intercept architecture of the previous ad-
ministration in favor of an intensified research and development (R&D)
program and the prospect of a multilayered architecture that is as yet un-
defined. Missile defense technology has demonstrated some successes in
the hit-to-kill concept and the airborne laser, but there have also been set-
backs such as the Navy Area Wide System and the Space-Based Infrared
Sensor System. Wilson and Sokolsky argue that the deployment of space-
based weapons would constitute crossing a red line that might provoke a
dramatic reaction from the Russians and others. On the offensive side,
they applaud the agreement with Russia to reduce U.S. operationally de-
ployed warheads from about 6,000 today to a range of 1,700 to 2,200.
However, they are concerned that the remaining force will not be taken off
alert status and that the eliminated warheads will not be destroyed but
placed in a ready reserve. Therefore, the hair trigger remains in place, and
the cuts could be too easily reversed.
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Space forces have contributed greatly to the acceleration of U.S. mil-
itary transformation. They have shifted from a nearly exclusive focus on
strategic uses and preconflict intelligence to integration with theater forces
as part of the operational targeting sequence. In chapter 12, Stephen Ran-
dolph argues that, because of resource pressures and competition from less
expensive capabilities such as unmanned aerial vehicles (UAVs), American
space forces will probably not see a major expansion in mission areas over
the next few years. Randolph also points to three reasons why America’s
near-absolute dominance in military space capabilities during the past
decade may be coming to an end: commercial capabilities with military
applications that are available to all nations, the growing utility of small
and less expensive satellites, and growing efforts by potential adversaries to
exploit the vulnerabilities of the U.S. space force. In 2000, the Space Com-
mission examined these trends, and many of its recommendations for or-
ganizational change have now been adopted; however, it may be some time
before those reforms yield concrete results.

Randolph examines the immediate challenges now facing the space
force, including both further integrating space and theater forces as well as
maintaining control of space and, if necessary, denying space capabilities
to adversaries. He notes that the international legal regime governing the
deployment of weapons in space is surprisingly permissive, in part because
cost-effectiveness considerations have in the past prevented pursuit of
many options. He concludes that development of conventional precision-
guided weaponry delivered from space might be the most promising po-
tential mission for space-based weapons. But the costs of deploying
weapons in space remain nearly prohibitive, and, moreover, exploitation
would require a breakthrough in launch technology. Given resource re-
straints and the failure of the commercial sector to contribute as much as
anticipated to technological development, it will be important for the
United States to continue to invest in space R&D, to retain trained per-
sonnel, and to support the domestic industrial base.

Military transformation is enabled by new information technologies,
and in chapter 13, Jacques Gansler reminds us of the vulnerability of the
domain of cyberspace. Computer networks control our Nation’s power
grids, natural gas pipelines, and transportation systems. “E-government” is
booming, and DOD is increasingly dependent on information networks in
peace and war. These networks offer high-value, low-risk targets to a broad
array of potential attackers with a diverse range of motives. The Internet
is most vulnerable, but even Defense networks might be penetrated.
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Gansler notes that the Pentagon expects about 40,000 attacks annually,
most of which are unsuccessful. But large-scale exercises, such as ELIGIBLE
RECEIVER 97, and real-world attacks, like the one that began in 1998 and
has apparently been traced to Russia, make it clear that new steps must be
taken to protect America’s growing dependence on cyberspace. Gansler
proposes a public-private sector partnership to provide new protection.
The goal of Gansler’s proposals is to create an Internet infrastructure that
is “highly automated, adaptive, and resilient to all types of attacks.” But with
at least 20 nations developing information warfare doctrine and with new
capabilities available to terrorists, the United States remains extremely
vulnerable to these “weapons of mass disruption.”

The military transformation process will be successful only if defense
research and development and defense procurement processes are tightly
coupled. In chapter 14, Mark Montroll examines the defense R&D complex
and concludes that both government and commercially run efforts are ex-
periencing serious problems. Government laboratories face the aging of an
expert workforce without adequate replenishment, along with a scarcity of
infrastructure resources. The consolidation of commercial defense firms
during the past decade has increased corporate debt and reduced industry
willingness to carry out R&D without financial support from government.
Several efforts have been undertaken during the past decade to transition
promising technology into the force more quickly. Programs—for example,
the Advanced Technology Demonstrations, Advanced Concept Technology
Demonstrations, Joint Experimentation Programs, and Future Naval Ca-
pabilities program—have yielded successes, such as the Predator UAV, but
too many constraints still exist in the acquisition process, and funding is
often unavailable even for very promising initiatives. Although useful ac-
quisition reforms have been made, the rate of technological improvement
now vastly outpaces Federal ability to incorporate it into the force. To speed
the process, DOD is increasingly using prime contractors that are respon-
sible for producing much of the research and development, but industrial
constraints on sharing the technology often limit collateral benefits for
other defense purposes. Montroll suggests that the Pentagon might learn
from the practices of commercial firms that systematically conduct wide
searches to identify and acquire the technologies needed from outside.

Joint Vision 2010 called for the development of “Focused Logistics” in
an effort to streamline the support required to project military force. In
chapter 15, Paul Needham describes the various initiatives being under-
taken by the services to reduce their logistics footprint in-theater by as
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much as 50 percent. These reforms draw from an array of commercial busi-
ness practices, such as the anticipation of demand and just-in-time logis-
tics dependent on rapid delivery of orders. Most of these reforms are en-
abled by information technologies that expedite the ability to reach back to
storage areas in the United States. Other reforms include charging the re-
gional CINCs for transportation costs in peacetime as a way to encourage
cost-effectiveness. But Needham also points out that many of these new
business practices could increase the vulnerability of forward-deployed
units in wartime should the just-in-time system break down. These risks
must be balanced with the advantages of adopting commercial practices.

A Note of Caution

The transformation process has already had a profound impact on
the way in which America fights, and more improvements can be ex-
pected. Resources will remain constrained, even with the $48 billion de-
fense increase requested by the Bush administration in early 2002 (of
which less than $10 billion is for new procurement). By 2007, DOD’s pro-
curement budet is expected to increase to $100 billion annually, and its
R&D budget to $60 billion—big increases in both areas. But resources are
not the whole answer; indeed, many ardent military reformers even fear
that the budget increases will take pressure off the Pentagon to reform.
Sound operational concepts and new organizational structures may be
more important than new weapons to the medium-term transformation.

Even if transformation is successful, this same success may raise cer-
tain risks. First, if the American military appears able to win victories at low
cost, war might become a preferred instrument of diplomacy rather than
an instrument of last resort. This situation would lead to an unhealthy mil-
itarization of American foreign policy. Second, there are some contingen-
cies for which even a transformed military may be inadequate, and leaders
must understand these limits and not be rash. Such contingencies include
preventing a terrorist attack on U.S. interests, fighting in certain types of
terrain, and sustaining conflict against a large enemy that is unwilling to ca-
pitulate despite battlefield losses. Third, America’s capability might reduce
the military need for allies and lead to an inclination to go it alone. This
trend could lead to diplomatic isolation. Fourth, U.S. military dominance
could breed resentment abroad and result in the accumulation of more en-
emies, and fifth, highly autonomous systems inherent in the new force in-
crease the risk of friendly fire casualties. None of these risks is cause enough
to slow down efforts to develop the best military possible, but dealing with
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those risks will require prudence on the part of America’s political and
diplomatic leadership. America cannot afford to overreach.

A key question is this: Will transformation enable the U.S. military to
retain its status as the world’s best fighting force? The answer is: Yes, but
only if transformation is carried out wisely and effectively, and only if due
regard is given to the constraints that will continue to face the exercise of
military power. It is with these cautions in mind that we explore the issues
of transformation of the U.S. military at the beginning of the 21% century.

Notes

! See H.W. Koch, History of Warfare (London: Bison Books Limited, 1987); and Andrew F. Kre-
pinevich, “Cavalry to Computer: The Pattern of Military Revolutions,” The National Interest 37 (Fall
1994), 30-42.

2 Alvin and Heidi Toffler, War and Anti-War: Survival at the Dawn of the Twenty-first Century
(Boston: Little, Brown, 1993).

> On November 26, 2001, Secretary of Defense Donald H. Rumsfeld announced the establish-
ment of the Office of Force Transformation within the Office of the Secretary of Defense and the ap-
pointment of VADM Arthur K. Cebrowski, USN (Ret.), as its director, reporting directly to the Secre-
tary and Deputy Secretary of Defense.
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Chapter 1

Assessing New Missions

Sam J. Tangredi

he tragedies of September 11, 2001, were transformational events

for the American people. Gone is the comfort of post-Cold War

common wisdom—the latent belief that globalization had set the
stage for a new world order in which economic markets, not force and vi-
olence, ruled. Once again, national security issues dominate the American
political agenda. As President George W. Bush stated on September 15,
“We’re at war. There has been an act of war declared upon America by ter-
rorists and we will respond accordingly.” This response has included both
traditional overseas combat operations—focused initially on the Taliban
in Afghanistan—and an emphasis on homeland security at a level not seen
since the civil defense effort of the 1950s.

To military planners and defense analysts, the support of the Amer-
ican public for both an immediate military response and sustained
preparations to prevent or defeat future threats has been gratifying, even
though it came at such a tragic cost. While no one predicted the use of
hijacked domestic airliners in kamikaze attacks on civilian targets, warn-
ing of the potential for terrorist-style asymmetric attacks on the Ameri-
can homeland has been a prominent theme in defense literature for
several years. The U.S. Commission on National Security/21% Century—
better known as the Hart-Rudman Commission—bluntly forecast in its
initial 1999 report: “America will become increasingly vulnerable to hos-
tile attack on our homeland, and our military superiority will not en-
tirely protect us. .. Americans will likely die on American soil, possibly
in large numbers.”!

Until the recent tragedies, such analysis was largely relegated to the
background of an unconvincing defense debate dominated by pressing
domestic concerns. But with the addition of detection of letter-borne an-
thrax to the terrorist attacks, the American public became convinced of
the need for a comprehensive and effective military program that includes
some element of transformation in capabilities to meet emerging threats.

3
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Yet public support for the military response to terrorist threats—and
the transformations that may be necessary—can only be sustained
through a clear public understanding of the capabilities and the limita-
tions of American military power. The Bush administration has attempted
to set out such an explanation with the release of the Quadrennial Defense
Review (QDR) Report on September 30, 2001. While the erratic develop-
ment of the 2001 review resulted in a report with limited detail concern-
ing force structure and programmatic decisions, it does lay out a series of
defense priorities—described as a paradigm shift—with “defense of the
U.S. homeland” as “the highest priority for the U.S. military.”? Other pri-
orities described as elements of a “new force sizing construct” include the
capacity to:

m deter aggression and coercion forward in critical regions

m swiftly defeat aggression in overlapping major conflicts while pre-

serving for the President the option to call for a decisive victory in
one of those conflicts—including the possibility of regime change
or occupation

» conduct a limited number of smaller-scale contingency operations.>

This force sizing construct is designed to optimize the military to
achieve “four defense policy goals,” described in the QDR Report as assur-
ing allies and friends, dissuading future military competition, deterring
threats and coercion against U.S. interests, and decisively defeating any ad-
versary if deterrence fails.* These defense policy goals are, in turn, identi-
fied as supporting a series of enduring “U.S. national interests and objec-
tives” (discussed below).

While the QDR Report addresses priorities, goals, and national in-
terests, it does not lay out a specific listing of anticipated military missions.
Yet without identification of expected missions for which to prepare, de-
fense planning cannot sensibly proceed.

Identifying Future Military Missions

What are the missions that the U.S. military will be called upon to
carry out in the 21% century? The answer to this question is the prime de-
terminant of decisions concerning the size, characteristics, and force struc-
ture of the U.S. Armed Forces. The events of September 11 have thrust the
United States into a protracted conflict against terrorism, but counterter-
rorism, aerial strike, and special operations are only a small slice of the pri-
mary missions for which U.S. forces must be prepared.
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Defining missions is one of three initial steps in creating a rational
and effective defense policy. First, national security objectives must be
identified; second, the security environment in which those objectives will
be pursued must be evaluated;® and third, the missions must be identified
that military forces will be expected to accomplish to achieve these objec-
tives within the context of the current and future security environment.

None of these steps are easy; all require thoughtful, coordinated
analysis. Carl von Clausewitz, the Prussian military philosopher who con-
tinues to influence modern strategy, wrote that “everything in war is very
simple, but the simplest thing is very difficult”® This difficulty, exacer-
bated by the friction of democratic politics, also applies to defense plan-
ning; the initial steps are often entangled by leaps of faith.

Such entanglements are apparent in public reactions to the emerging
defense policies of the administration of President Bush, as well as
throughout the overall debate on the need for military transformation. In-
deed, the results of the recent Quadrennial Defense Review—whose
process itself took several controversial turns—revealed friction among
participants in the defense decisionmaking process as to how to determine
the appropriate missions for which U.S. military forces should be shaped.

To some extent, these differences are the natural result of the current
administration’s attempt to change policies that had been established over
the previous 8 years. But they also reflect the fact that although different
military missions have been emphasized since the end of the Cold War,
there has been little agreement on how to conceptualize the relationship
between these emerging missions and the tasks for which the U.S. military
has traditionally been prepared. There has been no generally accepted re-
placement for the spectrum-of-conflict model that characterized the rela-
tionship between military missions during the Cold War, despite the fact
that significant elements of this model are no longer considered primary
or even likely national security threats.

The spectrum-of-conflict model carries with it an implicit prioritiza-
tion of military missions that arguably no longer applies in the post-Cold
War world. It is this implicit prioritization that makes argument over mod-
els and taxonomies of military missions more than merely academic. The
three initial steps in defense planning described above imply a natural link-
age between priority objectives, greatest potential threats, and the prioriti-
zation of assigned military missions. Logically, the prioritization of mis-
sions should determine the shape and size of military force structure,
which, in turn, would drive explicit choices in the expenditure of resources.
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The friction of politics aside, it would make little sense to expend the ma-
jority of resources on the lowest priority mission or to hedge against the
least of all potential threats. Instead, it makes greater sense to focus the
most resources on primary objectives, high-priority missions, and the most
likely or most deadly of anticipated threats. Decisions to transform the mil-
itary to a new set of capabilities or force structure should be the conse-
quences of reprioritization of objectives, reassessment of anticipated
threats, or emergence of differing sets of missions. Making these choices in
an organized fashion requires some sort of model or prioritized listing.

The purpose of this chapter is to outline such a model of identification
of military missions, linking them to national objectives and anticipated
threats.” This effort is meant to be illustrative rather than prescriptive. In ex-
amining the differences between the traditional spectrum-of-conflict
model—and its implicit assumptions and prioritization—and a new model
that can be termed a hierarchy of missions, the chapter also illustrates part of
the analytical rationale for military transformation.

Ultimately, any decision for transformation will, implicitly or explic-
itly, reflect a new prioritization of missions. The hierarchy-of-missions
model attempts to capture this emerging reprioritization, based on de-
fense policy statements, reports concerning the Quadrennial Defense Re-
view, and deductive reasoning.

Contradictions and Transformation in Context

There are apparent contradictions in what the American people will
expect of their military in the 21* century. The end of the Cold War has
ushered in a popular perception that a major military conflict requiring
the global commitment of vast, powerful forces is highly unlikely. Yet there
is also the expectation of an increasing number of smaller but perhaps
more direct threats to America’s security. This perception received a dra-
matic and painful public airing through the events of September 11 and
subsequent incidents of anthrax contamination.

At the same time, the military success in Operation Desert Storm, and
in Kosovo as well, has raised expectations of what America’s high-technol-
ogy Armed Forces can achieve with relatively little in the way of casualties
or civilian collateral damage. As of mid-October 2001, operations in
Afghanistan appear to have reinforced these expectations.

The result of the intersection of these three impressions is that the
public (or at least those members of the public who express their concern
on defense and security matters) has a mixed view of the type of military
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in which it wants to invest. They appear to want to maintain an over-
whelming military advantage over all possible opponents but not to spend
at the levels of the Cold War or even of the Desert Storm era. They seem to
want their government to do something about the tragedies of the mod-
ern world that are broadcast to them on CNN, but they do not want mil-
itary involvement in quagmires such as Vietnam or Somalia. Political rhet-
oric and media commentary may have convinced them that they cannot
have both an increasingly high-tech warfighting force directed against
threats to the homeland and forces sufficiently large as to intervene simul-
taneously in the multitude of lower intensity peacekeeping operations of
concern to the international community.®

The increasing integration of economies and societies commonly
characterized as globalization would seem to foretell a future in which
Great Power war becomes obsolete but intervention in smaller-scale con-
tingencies is inevitable. “We are envisioning . .. an era marked by both an
increasing integration of societies and a need for greater commitments of
military forces. That might seem an inherent contradiction, but it is pos-
sible nevertheless.””

Globalization also suggests that threats once considered of low mili-
tary significance, such as nonstate terrorism, international crime, or eco-
logical degradation, will become important factors in national security
planning. Indeed, the response to terrorism has already become the pri-
mary focus of American security efforts. Creeping proliferation of weapons
of mass destruction and longer-range strike systems also may increase the
potential for direct threats to the U.S. homeland. Yet until September 11,
many defense experts, including many current military leaders, argued that
such engagement and interventions (and by implication, extensive home-
land defenses) take away from what should be the true focus of the U.S.
military: supporting the Nation’s most vital interests by being ready to fight
and win America’s wars. This position—most widely held in the U.S. Army,
less so in the U.S. Air Force, and infrequently expressed in the U.S. Navy and
Marine Corps—holds that intervention in operations other than war re-
sults in a de facto reduction in readiness for actual high-intensity combat.
This view may seem to be dormant during the current focus on steps to in-
crease homeland security, but it is reflected in the emphasis on the pro-
curement of new, high-technology power-projection systems reflected in
such pre-September 11 planning documents as Joint Vision (JV) 2020. As JV
2020 argues, “If our Armed Forces are to be faster, more lethal, and more
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precise in 2020 than they are today, we must continue to invest in and de-
velop new military capabilities.” !

Overlaid on the readiness-versus-engagement debate is the growing
call for military transformation in the wake of new emerging threats and
continuing technical innovations, particularly in information systems
technologies. Proposals for transformation run from vague exhortations
for change to advocacy of specific military systems and doctrine.

Some view transformation as a change toward more rapid, lighter,
and more lethal forces that effectively and definitively refocuses the U.S.
military on new forms of the “high-end” warfighting of major theater war.
Such new forms might include information warfare against civilian infra-
structure or war between space systems. Part of this warfighting capability
would include defenses against direct threats to the homeland, such as a
national missile defense. This view implies that ground troops in opera-
tions other than war—such as peacekeeping—obtain only marginal bene-
fits from such improved technologies as precision strike systems (and that
such operations other than war are of limited utility in forwarding U.S. se-
curity interests). High-technology transformation is, therefore, all about
maintaining U.S. military superiority over all potential opponents for
years to come. As evidenced by the QDR process and Secretary of Defense
Donald Rumsfeld’s public statements, this approach largely corresponds
to the Bush administration view of transformation.

Others view transformation as an enabler that will convert a pon-
derous, heavy, and largely single-mission warfighting force structure into
a more nimble contingency force that would be more effective in smaller-
scale contingencies. Technological innovations, such as advances in preci-
sion strike, nonlethal weapons, and more rapid means of troop deploy-
ment, are touted as giving new capabilities for successful interventions at
relatively low cost. An implication of this view is that since high-end
warfighting is decreasingly likely, the U.S. military needs to be reoriented
toward missions of greater frequency, and technological transformation
can be the means to do so. Although the Clinton administration did not
emphasize a policy of military transformation, the “new capabilities for
successful intervention” approach reflects the general inclination of offi-
cials in the Office of the Secretary of Defense during the tenures of
William Perry and William Cohen.

The assumptions common to both of these positions are that mili-
tary transformation is carried out for a purpose and that it is not merely a
reaction propelled by technological changes completely beyond anyone’s
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control. An alternative argument could be that what is being called trans-
formation is merely an enlightened approach toward evolutionary changes
in technology that are driven by other factors than the purposes for which
armed forces might be used. This alternative argument is somewhat inac-
curately captured in the shorthand that “technology drives strategy,” one
side of a debate that was quite popular in the 1970s but that somewhat ex-
hausted itself in more recent decades.! However, even that argument
would not necessarily eliminate the need for choices in determining which
technologies should be adopted by military forces; even so, some sort of
mission prioritization is necessary.

Spectrum-of-Conflict Model

The spectrum-of-conflict model was used in a number of DOD pub-
lications and briefings during the Cold War, particularly during the 1980s.12
Figure 1-1 is a representative version of the spectrum-of-conflict model.

The spectrum is represented by a notional curve created by points on
two axes: level of violence (x) and probability of occurrence (y). Activities at
lower levels of violence have a much higher probability of occurrence than
activities at the higher end. The conflict activities along the curve are bro-
ken into three general subgroupings in order of decreasing probability:
peacetime presence, crisis response, and global conventional war.

The activities viewed as traditional military functions are clustered at
the higher end of the level of violence (x) axis. The higher end also repre-
sents responses to occurrences that would pose higher levels of more direct
threats to the lives and well-being of individual Americans and to the sur-
vival of the Nation. At the far right end is strategic nuclear war, which rep-
resents the most extreme direct threat to the U.S. homeland. Further down
the level of violence, but higher in probability of occurrence, are theater nu-
clear war and global conventional war (shown both as a subgrouping and
as a single point on the curve). Although theater nuclear war is meant to
describe conflicts involving nuclear strikes on targets outside the U.S.
homeland, the potential for such a nuclearized conflict to escalate into a
strategic exchange is presumed to be high, making it the second highest
threat. Using the same logic, the curve moves down the level of violence
and up the probability of occurrence with limited war, use of force, show of
force, surveillance, and peacetime presence.

On the surface, the spectrum-of-conflict model is an understand-
able, idealized representation of the frequency that military force might be
used in differing but related activities. Out of context, it could be swiftly



10 TRANSFORMING AMERICA’S MILITARY

Figure 1-1. The Spectrum-of-Conflict Model
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Source: The Maritime Strategy, U.S. Naval Institute Proceedings, January 1986 supplement, 8.

dismissed as merely academic, a clever illustration. But, in reality, its use to
describe U.S. military activities illustrates specific assumptions about how
military power should be used, as well as specific sets of priorities for the
missions that the military is designed to carry out.

The U.S. military services used the model throughout the Cold War to
explain why their activities and force structure differed, though each was
logical. The Department of the Navy used the model to illustrate the im-
portance of peacetime forward naval presence, an activity to which naval re-
sources were devoted on a routine, rotational basis. The Navy accepted the
logic that most assets should be used for the most common activities, at least
while they are not needed for actual combat. But it also argued that each
naval unit should be capable, to some degree, of carrying out missions all
along the spectrum. This view leads to a specific set of priorities in both op-
erations and design, toward a forward-deployed Navy of high endurance,
multimission units.'? These priorities are also consistent with historical jus-
tifications for maintaining a powerful oceangoing Navy.

The Department of the Army interpreted the spectrum somewhat
differently. It viewed the level of violence as the dominant axis. Although
such missions as peacetime presence, surveillance, and shows of force
were necessary, the focus of Army combat units would be on the missions
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at the higher levels of violence. As a practical matter, the mission of strate-
gic nuclear war had been assigned to the other services; thus, the Army
focus remained on theater nuclear war and global conventional war.!*
From this point of view, everything to the left side of the curve was a
lesser included case of the missions on the curve itself. This de facto pri-
oritization naturally emphasizes the development of heavy combat units
optimized for high-intensity conflict against a similarly endowed foe—a
logical emphasis, since the expected opponent was the Soviet Army. From
this perspective, it would be illogical to train or optimize front-line units
for missions such as limited war or peacetime presence. The abilities to
carry out such missions were assumed to be byproducts of preparing for
global conventional war.

Under this logic, the Army would theoretically conduct limited
wars—such as Vietnam—with less capable units than those positioned
against possible Soviet invasion in the Fulda Gap and elsewhere. Although
this theory was difficult to implement in practice, officer rotation and as-
signment policies of the Vietnam era seemed to signal a desire to preserve
Army strength for what was perceived as “the real fight” This theory also
corresponded with the desire of political leaders to keep the Vietnam in-
tervention a limited war. But even when the Army rebuilt itself after Viet-
nam, the dominant focus toward preparing for major war was reflected in
the perception that involvement in lower intensity conflicts, peacekeeping,
or operations other than war detracted from readiness for the primary
military mission of global or major regional war. The Clinton administra-
tion emphasis on using military forces in operations other than war and in
nontraditional roles revealed tensions with the existing focus on the high
end of the conflict spectrum.

For much of the Cold War, the Department of the Air Force designed
its force structure almost exclusively for missions at the very highest level
of violence. Deterring strategic nuclear war was the ultimate mission, rep-
resented by the organizational dominance of the Strategic Air Command.
Theater nuclear war was seen as a secondary aspect of this mission, with
shorter-range attack aircraft and fighter-bombers focused on this task.
Preparations for a global conventional war also mandated developing
dual-use systems and maintaining considerable strength in tactical air
forces and transport squadrons. All missions that fell lower in the violence
axis were to be executed by high-intensity systems diverted from what was
seen as their primary purpose. (This is the origin of recent debates on the
employment of high demand/low density assets, such as airborne warning
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and control system [AWACS] aircraft.) The concept of the independent
use of air power to conduct strategic attacks and interdiction fortified the
belief that lower intensity conflict was just more of the same activity to be
conducted on a lower priority basis. One example was the use of B-52
bombers, trained for individual penetration of Soviet airspace but used for
massed, high-altitude bombing missions in Southeast Asia.'®

Shifting Down the Spectrum

The collapse of the Warsaw Pact and the Soviet Union (1989-1991)
seemingly reduced the threat of strategic and theater nuclear war, as well
as of global conventional war, almost to the point of nonexistence. But no
obvious replacement emerged for the spectrum-of-conflict model to illus-
trate the missions for which the military would be trained and prepared.
Operation Desert Storm, which could be described as a major theater war
or major regional conflict that involved significant portions of U.S. and al-
lied military strength, seemed to represent merely a shift down the spec-
trum of conflict to a level somewhat lower than global conventional war.

The reconstitution strategy of President George Bush (which was de-
layed by Desert Storm) sought reduction of the U.S. military by almost
one-third. However, it was intended as a balanced reduction that would
keep a “portfolio of capabilities” that could allow for future shifts of em-
phasis up or down the conflict spectrum, depending on current or emerg-
ing threats. Forces in the strategic triad could be reduced or taken off alert,
but the deterrence of strategic nuclear war was still considered an impor-
tant high-end task. Capabilities required to move conventional forces
swiftly to conduct global war were downsized but retained in structure to
facilitate responses to lower levels of conflict that might occur anywhere
on the globe.' In the early Clinton administration, Secretary of Defense
Les Aspin adopted an evolutionary “two major regional contingency
(MRC)” approach to force sizing, since the possibility of a global war
against a single opponent seemed remote. However, the two-MRC strategy
and its successor, the two major theater war (MTW) strategy, required
similar if smaller forces than the single global conventional war.

The Clinton administration initiated a variety of “lower level of vio-
lence” military actions, including punitive strikes, shows of force, other
smaller-scale contingencies, and a series of operations other than war. The
pace and resource requirements for such activities appeared to critics to
threaten the level of readiness actually required to prepare for two overlap-
ping regional wars, thereby calling into question the assumption that those
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activities were truly lesser included cases. After conducting air operations
over Serbia in support of North Atlantic Treaty Organization (NATO) in-
tervention in Kosovo, the Air Force declared itself “operationally broke,”
having consumed resources at a level previously thought necessary for an
MTW. During the 1993 Bottom-Up Review and 1997 QDR, the Navy con-
vinced the Secretary of Defense that its peacetime presence mission re-
quired a greater naval force structure than that actually necessary to con-
duct two major theater wars. An obvious disconnect was developing
between the size of forces necessary to conduct such “lower intensity of vi-
olence” missions and the implications of the spectrum-of-conflict model.
Simply viewing the military as shifting its focus down the spectrum of con-
flict did not provide a coherent guide to deciding force structure issues, as
it had done during the Cold War.

In terms of the post-Cold War missions the Nation’s leaders are as-
signing to U.S. military forces, the prioritization inherent in the spectrum-
of-conflict model no longer made sense. For some, the question became:
Was the model no longer valid, or were the missions being assigned to mil-
itary forces somehow not “appropriate”?

Are Emerging New Missions a Reality?

Those viewing the prioritization in the spectrum-of-conflict model
and arguing that lesser-level-of-violence missions are a detriment to mili-
tary readiness for major conflict often imply that these military missions
of the 215 century are new. A common perception is that an ever-increas-
ing number of missions have been added to the responsibilities of the
post-Cold War U.S. military. This viewpoint is reinforced by the use of a
host of new terms and descriptions about what we expect our Armed
Forces to do. Peacekeeping, peace enforcement, humanitarian assistance, sta-
bility operations, military operations other than war, peace operations, and
engagement are a few of the terms used with increasing frequency. The in-
volvement of U.S. forces in such missions around the globe has become a
significant political issue, with many seeing such involvement as a severe
detriment to overall military readiness. As a Presidential candidate and as
President early in his term, George W. Bush postulated that U.S. forces
have been overextended through their use in such missions and suggested
a policy of cutting back on such involvement.

In fact, many such missions—though perhaps not the modern terms
that describe them—have been routine peacetime responsibilities of Amer-
ican military forces throughout history; examples abound. Technology
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aside, intervention in Haiti in 1994 was conceptually similar in form if not
in intent to that in 1915. The 1923 Report to Congress of Secretary of the
Navy Edwin Denby reveals that naval forces were then involved in pa-
trolling the Yangtse River to “suppress banditry and piracy”; providing dis-
aster relief to Yokohama, Tokyo, and Nagasaki in the wake of a major earth-
quake and tsunami; conducting a noncombatant evacuation of over
260,000 Greeks and Armenians following the capture of Smyrna by Turk-
ish troops; and fulfilling their role as the primary participant of the Inter-
national Ice Patrol in the North Atlantic shipping lanes.'” Naval officers
served as governors of Samoa, Guam, and the Virgin Islands. The United
States had just made a historic (if not lasting) effort in multilateral arms
control, crisis stability, and engagement with the signing of the Washington
Naval Treaty. All of these are activities that would make the most modern
multilateral interventionist proud.

Such overseas activities may have been primarily a Navy and Marine
Corps responsibility, but it should also be recalled that the Army spent a
good portion of its history pacifying Native American tribes, conducting
“nation building” in the former Confederate States during Reconstruc-
tion, training engineers to build railroads, pursuing Mexican revolution-
ists following raids in the southwest United States, and dispersing poten-
tially unruly groups such as the Bonus Marchers. Such missions are not
entirely new.

What is new, however, is the widespread and intense public aware-
ness of these missions and the sense of importance attached to them by
policymakers. When viewed only through the prism of the Cold War, these
missions represent radical shifts in the purpose and employment of mili-
tary forces. But the inherent prioritization of the spectrum-of-conflict
model would treat these “new” missions simply as lesser included elements
of global conventional war. Here is where contradictory expectations, calls
for transformation, and biases of the model collide. If the potential for
global conventional conflict is very low, interpreting lower-intensity-of-vi-
olence missions as lesser included cases makes no sense. Worse, force
structure decisions that could optimize the military to deal with the ex-
pected lower-intensity-of-violence missions might be deflected by the per-
ceived need to retain or improve readiness for global conventional war.

In fact, the collision (some critics called it an impending “train
wreck”'®) that bedeviled Clinton administration defense policy was be-
tween the apparent desires of the policymakers to optimize military force
structure for smaller-scale contingencies and operations other than war
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and the professional military leadership desire to maintain a high level of
readiness for the two-MTW construct that replaced global conventional
war as the high-intensity mission. This was not insubordination on the
part of the professional military leadership; the civilian policymakers also
insisted on retaining the two-MTW construct as the primary force-sizing
tool. Their insistence resulted in a series of embarrassing Congressional
hearings in 1998-1999 in which the Joint Chiefs of Staff first argued that
force readiness was acceptable and then reversed themselves and said it
was significantly degraded. The reversal was less the result of subterfuge
than of confused policy; the two-MTW strategy may have been the force-
sizing yardstick, but it was not given full resources and did not reflect
administration expectations as to what constituted the real military mis-
sions. In the background lay the inherent prioritization of the spectrum-
of-conflict model, making the administration’s real highest priority mis-
sions subordinate to higher intensity missions, which were not expected
to take place.

Bush Administration Priorities

President George W. Bush’s campaign statements indicated a strong
commitment to the improvement of military readiness and support for
significant military transformation.' Following his election, some initially
interpreted his statements to mean that a significant increase to the de-
fense budget would finance all potential costs for increased readiness, cur-
rent force structure programs, and robust transformation. Not only was
this view unwarranted, but it missed a significant point about the empha-
sis on transformation, a point made evident by the incoming administra-
tion’s focus on tax cuts rather than substantial across-the-board increases
in defense. Arguably, transformations are not needed when evolutionary
improvements are affordable. The need for transformation is most evident
when existing plans are no longer considered affordable and are no longer
appropriate to changing priorities. The change in priorities itself may well
be a result of the recognition of how unaffordable the current defense pro-
gram had become.

These changed priorities are identified in the QDR 2001 Report and
had been previously reflected in the public statements of the President, Sec-
retary of Defense, and Deputy Secretary of Defense, along with the initial
QDR Terms of Reference setting out the parameters of the review. First, the
administration clearly intends to revoke the previous two-MTW construct
as a force sizing tool and replace it with a requirement for outcomes of one



16 TRANSFORMING AMERICA’S MILITARY

“big win” and one “restore order” in the case of two overlapping MTWs. Sec-
ond, funding for homeland defense will be substantially increased, and a na-
tional missile defense (NMD) will be developed and deployed. Prior to Sep-
tember 11, NMD appeared the likely dominant defense priority throughout
the administration, but it has been supplanted by the war on terrorism.

Third, the skepticism expressed by defense officials concerning the
efficacy of lower intensity military intervention and humanitarian actions,
particularly when allied or coalition military forces might be readily avail-
able, would have suggested a reduction in American involvement in these
activities. However, actions necessitated by the war on terrorism may in-
stead require the Bush administration to become involved in even more
smaller-scale contingencies than during President Clinton’s tenure, start-
ing with de facto U.S. intervention in the Afghan civil war.

Fourth, current readiness and future transformation of the force will
be emphasized. Transformation goals center on homeland defense, preci-
sion strike, rapid mobility, and a lighter land force. Finally, any future
defense budget increase—in light of homeland security priorities—will be
directed to homeland defense, NMD, readiness, and gradual transforma-
tion and may not be sufficient to cover the cost of maintaining the current
force size. As the QDR Report concedes, however, these objectives were
largely developed before September 11 and may be modified based on the
outcome of current counterterrorism efforts.?

Extrapolating from these observations, a hierarchy of national secu-
rity interests that appear to guide Bush administration defense planning
can be developed. This hierarchy of missions would be an effective replace-
ment of the spectrum-of-conflict model for illustrating the priority of
missions for which future military forces would be designed.

Toward a Hierarchy of Missions

The first step in developing an illustrative hierarchy of missions is to
categorize national security interests as survival interests, vital interests
(which could also be considered world order interests), and value interests.
These terms would replace the “vital, important, and humanitarian and
other interests” used in the 2000 (and earlier) Clinton administration Na-
tional Security Strategy.?! Such a categorization is consistent with the spirit
of previous attempts to organize national interests. Table 1-1 illustrates
the categories of interests and the politico-military objectives related to
each, which can be identified based on analysis of public statements.
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Table 1-1. National Security Interests and Politico-Military Objectives

Survival Interests Vital Interests Value Interests

Missions: Missi Missi

Survival of the Nation Defense of treaty allies Prevent internal conflict or
Territorial integrity Defense of democratic peacemaking

Economic security and pivot states Peace operations

Deter or win regional conflicts

Survival Interests

Survival interests include three related but functionally different ob-
jectives: survival of the Nation, territorial integrity (homeland security),
and economic security.

The functional differences become clearer when the military mis-
sions associated with each politico-military objective are identified (table
1-2). For example, the objective of survival of the Nation would depend
upon military missions such as nuclear deterrence, national missile de-
fense, and strategic reconnaissance and warning.

Another survival interest is the objective of territorial integrity,
dealing with threats that target the American population but not on a
scale comparable to nuclear war. Associated military missions would in-
clude critical infrastructure protection, counterproliferation, and coun-
terterrorism, often described as homeland security. This term is frequently
defined to also include NMD and military assistance to civil authorities
during natural disasters such as forest fires. However, NMD falls more
logically into the category of survival of the Nation. Active-duty military
assistance to civil authority in nondefense-related matters is generally
conducted on an ad hoc basis or by the National Guard; since such assis-
tance is focused on the well-being of Americans, it is included in the cat-
egory of economic security.

Associated with the survival-interest objective of economic security
would be the military missions of ensuring freedom of the seas and space,
access to raw materials and protection of sea lines of communication
(SLOC), integrity of financial operations (such as computer network de-
fense [CND] against foreign opponents), and military participation in
counterdrug and counter-international crime operations. These missions
span the intensity spectrum but can be associated with a particular type of
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Table 1-2. Survival Interests

Objective: Objective: Objective:

Survival of the Nation Territorial Integrity Economic Security

Missions: Missi Missi

Nuclear deterrence Critical infrastructure Freedom of seas and space

National missile defense protection Access to raw materials

Strategic reconnaissance Counterproliferation and SLOC protection

Counterterrorism Integrity of financial

operations (against foreign
threat)

Counterdrug and counter-
international crime
operations

interest; they would not necessarily have been considered high-priority
missions under the old spectrum-of-conflict model. Table 1-2 lists the
military missions of the survival interests category. The difference in pri-
oritization between the hierarchy-of-missions model and the spectrum-
of-conflict model can be seen using, as an example, the mission type in-
tegrity of financial operations (against foreign threat). In the information
age, integrity of financial operations would primarily involve CND opera-
tions. This mission’s apparent level of violence (or lack of it) would give it
a very low priority under the spectrum-of-conflict model; integrity of fi-
nancial operations would be considered by most to be a nontraditional
military mission. However, this view is only accurate based on the Cold
War experience; in previous eras, it would have been considered quite tra-
ditional. Absent an overwhelming threat to the survival of the Nation or
territorial integrity, as was posed by the Soviet Union throughout the Cold
War, integrity of financial operations is an important national security
mission.? Its level of violence does not determine its priority.

Vital Interests

Many military missions that would likely be considered traditional in
terms of the Cold War experience would fall into the interest category of
vital or world order interests. Table 1-3 provides an illustrative listing of
vital interests—ones critical to the long-term vitality of American democ-
racy but that do not necessarily pose an immediate threat to the lives and
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domestic property of Americans. Military missions associated with vital
interests range along the full spectrum of conflict, but many tend to be as-
sociated with a high intensity of conflict. The distinction between vital and
survival interests is more than just the location of potential operations. It
is also one of immediacy: while the threats to these vital interests are very
real, they are not always felt immediately by Americans. The assumptions
of mutual deterrence and homeland sanctuary that existed in the latter pe-
riod of the Cold War no longer seem valid. This raises the question of
whether overseas military operations can be successfully conducted
against a determined opponent if U.S. survival interests can easily be
threatened. Threats in the survival category create a de facto prioritization
that relegates vital or world order interests to second place—a close sec-
ond, but second nevertheless.

Placing national security interests such as the defense of treaty allies
in the vital instead of the survival category immediately raises the question
of whether such a separation represents an isolationist defense policy. But
this criticism betrays a lack of recognition of how profoundly different
today’s security environment is from that of the Cold War period.
Through its ideological hatred toward democracy, the Soviet Union re-
mained an overriding threat to collective Western security. Such a threat
does not exist today and is unlikely to reappear in the next 25 years.?

Although the possible emergence of a military peer competitor is a
top future security concern to the Bush administration, other NATO gov-
ernments seem less concerned at this prospect. With the wane of hostile
ideologies, this threat appears more directed toward the United States in
its current position in the international system than toward NATO. Such a
view colors both the European reluctance to endorse U.S. adoptions of na-
tional missile defense (and renegotiation of the Anti-Ballistic Missile
Treaty) and the administration’s decision to shift its defense focus to Asia.
It also points to the reality that there is a de facto separation between
threats to the U.S. homeland and threats to other NATO members.

French President Charles de Gaulle’s rhetorical Cold War question
was about whether the U.S. Government would ever seriously “trade
Washington for Paris.” It is now a fair question to ask whether—in the ab-
sence of a collective threat on the scale of the Soviet Union—anyone
would consider trading Paris for Washington. Whatever the answer, the
renewed urgency of the objective of homeland security indicates at least
a partial answer to the question of whether the United States could suc-
cessfully conduct combat operations overseas against an enemy that
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Table 1-3. Vital/ World Order Interests

Objective: Objective: Objective:

Defense of Treaty Defense of Democratic and Deter or Win Regional

Allies Pivot States Conflict

Missions: Missi Missi

Overseas and forward Forward presence with limited ~ Forward presence with limited
presence infrastructure support infrastructure support

Power projection and conven-

Long- and intermediate-range

Counter-antiaccess operations

strike
Special operations
Power projection of
expeditionary, rapid
response capability
Expeditionary C*ISR

tional rapid response
Conventional C4SR (command,
control, communications,
computers, intelligence,
surveillance, and
reconnaissance)

including: countermine
warfare; suppression of
enemy air defenses;
suppression of enemy
coastal defenses;
amphibious and airborne

Long- and intermediate-range
strike

Special operations

Power projection of
expeditionary, rapid
response capability

Expeditionary C*ISR

could threaten the American homeland. It may be more difficult today
than it was during the Cold War, primarily due to uncertainty concerning
the efficacy of nuclear or conventional deterrence. Heightening this un-
certainty is the fact that military assets that would be needed to support
such homeland security functions as domestic consequence management
are currently earmarked for overseas deployment in the event of a major
theater war. In the absence of a formal prioritization of missions, an ad
hoc choice may have to be made between overseas power projection and
homeland security in the event of a threat to retaliate against American
territory.?* The result is an emerging de facto prioritization in military
missions, placing conventional regional war in the category of vital rather
than survival interests.

Within the overall category of vital interests, the objectives can be
separated into three categories: defense of treaty allies, defense of demo-
cratic and pivot states, and deter or win regional conflict.
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Although defense of treaty allies is an objective that has existed at
least since the establishment of NATO in 1948, in recent years it has not
been seen as an objective separate from the generic requirement of pro-
viding a two-MTW capability. Two factors influenced this amalgama-
tion: the assumption that NATO and bilateral U.S. allies Australia and
Japan no longer faced plausible direct threats to their security (although
South Korea, another bilateral ally, did face such a threat), and the as-
sumption that major theater war would more likely occur in the devel-
oping world (again, with South Korea as the exception). The canonical
two-MRC/MTW cases—war with Iraq and North Korea—reflect these
assumptions. But the reality is that treaty allies are the only states to
which the United States is obliged to commit its forces to defend. This
makes defense of these states a separate and higher priority mission, de
facto as well as de jure, than other vital interests.

Because all of the U.S. treaty allies are economically developed states
with considerable supporting infrastructure, and most have considerable re-
gional military strength of their own, the objective of defense of treaty allies
paradoxically requires relatively few unique military missions. Capabilities
for three major military missions are required: overseas/forward presence;
power projection and conventional rapid response; and providing advanced
C*ISR (command, control, communications, computers, intelligence, sur-
veillance, and reconnaissance capability) for major conventional war.

Overseas or forward presence acts as a reassurance to the allies, a po-
tential deterrent to aggressors, and a means of making combat forces im-
mediately available in case of attack on an ally. With its treaty allies, U.S.
forces can generally rely on a developed base structure, facilitating the
maintenance of ground forces. The presence of U.S. forces reinforces ex-
isting national capability and thus is not the sole means available to
thwart aggression. Presence reinforces the viability of the treaty alliance;
its political effect may actually be greater than the combat effect of the
forces themselves.

Power projection of rapid-response forces is an obvious necessity for
allied defense. Again, however, the existence of extensive airports, seaports,
and infrastructure for debarkation and military support allows for faster,
more efficient force projection than in austere theaters. Forces can be tai-
lored, but more importantly, their timing of phased movement in the the-
ater can be mutually agreed upon and prepared in advance.

The provision of advanced C*ISR capabilities to treaty allies reflects
the dominance of U.S. capabilities in this sector. An example is AWACS
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aircraft; some are under direct NATO control, but most are under U.S.
national control. The extensive U.S. investment in space systems has cre-
ated another area in which the United States can provide direct support
to allies. Treaty allies do not lack national C*ISR capabilities; however,
U.S. capabilities are global, generally more technologically advanced, and
of considerably greater extent. Whereas U.S. combat forces may only be
a greater version of existing allied combat capability, U.S. C*ISR capabil-
ities often reflect a qualitative, not just quantitative, addition.

The term pivot state describes regional powers that make consider-
able contributions toward maintaining regional peace and thereby sup-
port U.S. national interests in free markets, U.S. access to resources, and
enlargement of democratic governance.”® Defense of democratic and
pivot states is not merely a lesser priority version of defense of treaty al-
lies; it reflects a need for different types of forces, planning, and power
projection. An example of a pivot state is Egypt, a populous nation
whose relations with Israel are key to ensuring peace in the Middle East.
Egypt receives considerable U.S. financial and military support for its ef-
forts; a significant threat to Egyptian security would also be a threat to
U.S. policies in the region.

Not all pivot states are Western-style democracies, but most generally
could be considered at least emerging democracies. Defense of other dem-
ocratic states can also be considered a vital interest of the United States,
since democracies tend to support regional peace and world order and to
hold interests similar to those of America. In light of terrorist assaults on
democratic institutions, an attack on an individual democratic state im-
plies an attack against global democratic institutions.

The objective of defense of democratic and pivot states requires a
more extensive combination of the types of military missions that are
often associated with preparations for major theater war. As with treaty al-
lies, forward presence provides reassurance of U.S. commitment and ini-
tial crisis response. However, the lack of a formal alliance often means that
only limited infrastructure exists or is available for forward presence
forces. The resulting forward presence with limited infrastructure support
is of a less permanent nature than that in allied territory and is, of neces-
sity, primarily naval in nature.

Long- and intermediate-range strike, particularly with precision
weapons, is also a critical mission in conducting operations in defense of
democratic and pivot states. These capabilities also would be among the mil-
itary force requirements in defense of treaty allies, but here the probable lack
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or destruction of supporting air bases is likely to require direct attacks by
long-range forces, perhaps even those based in the continental United States
(CONUS). Precision strike is aimed at blunting an initial enemy attack and
interdicting follow-on enemy forces as well as bringing combat operations
to the territory of the aggressor in an effort to destroy “centers of gravity.”?
Precision strike may also allow for “effects-based operations” designed to di-
rectly influence the aggressor’s decisionmaking process.?”

Special operations are critical to the success of any military cam-
paign, but even more so in the defense of states with limited infrastructure
or in campaigns in which U.S. forces do not have other means of gather-
ing information. Such operations are likely to be conducted within the ag-
gressor state with the purpose of creating direct effects, such as destruction
of decisionmaking nodes and war-supporting infrastructure, as well as
gathering information. Special operations are a component of the overall
power projection of expeditionary and rapid response forces, but they par-
ticularly come to the fore in cases where direct power projection of forces
from CONUS is difficult or unwarranted.

Power projection of U.S. expeditionary and rapid response capabil-
ity remains the primary mission of the Armed Forces in all overseas con-
flicts. Expeditionary forces are those designed to mount attacks within the
theater as part of routine deployment and forward presence and that are
capable of sustaining themselves for initial operations with only limited
assistance from the host nation’s infrastructure. Such forces include am-
phibious Marine expeditionary units, naval forces, expeditionary air
forces, and airborne forces. Comparable to expeditionary forces, rapid re-
action forces are heavier (although not necessarily as heavy as in the past)
and more powerful forces that depend more on local infrastructure such
as ports of debarkation but can be transported from CONUS into the the-
ater fast enough to blunt an aggressor’s continued forward movement and
commence the reversal of the enemy’s gains. Advocates of transformation
envision most of America’s future active-duty forces possessing an in-
creased capacity for rapid reaction.

As in defense of treaty allies, C*ISR capability is crucial for effective
battle management. In the case of non-treaty allies, such C*ISR capability
is necessarily expeditionary in nature.

As an objective, deterring and winning regional conflicts require
the same or similar missions as the defense of allies and of democracies
or pivot states. An additional requirement, however, is the capacity to
conduct them in an antiaccess environment in which U.S. forces have no
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toehold or logistics support in the region. This might occur because po-
tential supporters in the region are reluctant to allow U.S. forces to use
their territory, lest their own infrastructure or forces become targets of
the aggressor, or it may be the result of the aggressor’s success in swiftly
defeating regional opponents and ejecting U.S. forces from the region.

Access operations against antiaccess efforts require the capability to
fight through layered regional defenses. This might include counter-mine
warfare, suppression of enemy air defenses and suppression of enemy
coastal defenses, and amphibious and airborne operations. Although all
these capabilities may be required under the conditions of less demanding
scenarios, the antiaccess or area denial environment would be extremely
taxing on the forces assigned to conduct these sub-missions and require
specialized and advanced capabilities that are likely to require considerable
resource investment to develop.

Value Interests

Categorizing military missions in terms of value interests implies
more than simply assigning a priority. Critics could argue that the very use
of the term value places such interests in the nonvital category and reduces
the likelihood that the U.S. Government will take action in their regard.
Where vital interests are said to be drivers of realpolitik, value interests
might be thought to reflect a lesser or occasional commitment.

But the reality is that throughout much of America’s history, its over-
seas activities have been in support of values such as the enlargement of
democratic governance and the suppression of particularly brutal regimes
or activities.® The United States—motivated by the universality of its
democratic principles—routinely chooses to take actions that cannot be
strictly defined under realpolitik as purely national interests. Table 1-4
provides an illustrative list of such internationalist value interests. Histor-
ically, these are not necessarily treated as less vital interests. These value in-
terests focus on the reduction of overt violence and maintenance of peace
in areas of the world prone to conflict. This emphasis is something more
than simply the defense of democratic regimes, allies, or pivot states. Illus-
trative are the U.S. efforts in Bosnia and Kosovo to stem conflicts in which
there were few if any supporters of Western-style multiethnic democracy
and no apparent natural resources or issues of direct security to the United
States. Efforts to stop genocide or ethnic cleansing clearly represent values.

U.S. military forces have routinely been used to support such value
interests long before recent emphasis on humanitarian actions. They acted
as the primary humanitarian assistance agency of the United States
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Table 1-4. Value Interests

Objective: Objective:

Prevent Internal Conflict or Peacemaking Peace Operations

Missions: Missions:

Noncombatant evacuation Multinational peacekeeping
Low-intensity conflict Peacetime military engagement
Special operations Humanitarian assistance

Peace enforcement Other interagency assistance

Psychological operations
Civil-military affairs
Foreign military training
C*ISR support

throughout much of its history, prior to the creation of such specialized
entities as the Agency for International Development and the Peace Corps.

Although the use of military force to support value interests hardly
constitutes an emerging mission, the forms of such missions have changed
with the complexity of modern culture and the impact of globalization.
Value interests can be divided into two objectives: preventing internal con-
flict/peacemaking, and performing more generalized peace operations.

Preventing internal conflict or peacemaking implies the use of armed
force to “make” peace, which may sometimes include conducting limited
military operations against a warring faction. Peacemaking, a concept
greater than simply peace enforcement, does not assume the existence of a
peace agreement. Rather, it implies action to curb lawlessness and violence
in order to create conditions in which a peace agreement can be reached.
The unsuccessful 1991 attempt to quell clan warfare in Somalia can be
considered an example. Peacemaking operations require forces capable of
conducting such military missions as noncombatant evacuation, low-in-
tensity conflict, special operations, peace enforcement, psychological op-
erations, civil-military affairs, foreign military training, and C*ISR support
to foreign military forces. All of these missions are also elements of other
objectives, such as deterring or winning regional conflicts. However, they
are primary or dominant missions of the peacemaking objective and may
require specially trained forces to conduct them successfully in a lower in-
tensity environment.
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The term peace operations is meant to encompass the day-to-day en-
gagement activities of forward-deployed U.S. forces. Unlike peacemaking,
peace operations are not expected to involve the use of force against an
enemy. Military missions in this category include multinational peace-
keeping under existing peace agreements; peacetime military engagement
with foreign military forces; humanitarian assistance under permissive
(relatively nonviolent) conditions; and other interagency assistance that
does not involve conflict with an armed enemy. Peace operations are
assumed to be the primary mission of U.S. Armed Forces when they not
engaged in conflict or in peacetime training.

Comparison to QDR 2001

The Bush administration Quadrennial Defense Review Report iden-
tifies a series of “enduring national interests” that the “development of de-
fense posture should take into account.”® The interests identified include:

m ensuring U.S. security and freedom of actions, including U.S.
sovereignty, territorial integrity, and freedom; guarding the safety
of U.S. citizens at home and abroad; and protecting critical U.S.
infrastructure

= honoring international commitments about the security and well-
being of allies and friends; precluding hostile domination of critical
areas, particularly Europe, Northeast Asia, the East Asian littoral,
the Middle East, and Southwest Asia; and maintaining peace and
stability in the Western hemisphere

= contributing to economic well-being, including the vitality and
productivity of the global economy; the security of international
sea, air and space, and information lines of communication; and ac-
cess to key markets and strategic resources.

The similarities between these listed interests and the interests, ob-
jectives, and missions of the hierarchy-of-missions model described in
this chapter are obvious, but there are also differences. The hierarchy
model was developed to tie missions directly to interests and therefore
draws more detailed distinctions between categories. Although the inter-
ests listed in the QDR provide general guidance for defense policy goals,
the report does not attempt to translate them into military missions. Its
focus is on the “paradigm shift” in force-sizing criteria, away from the
two-MTW construct to a capabilities-based approach that supports na-
tional interests. No priorities for the various U.S. interests are stated
explicitly; however, the body of the report makes it clear that the first
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priority is U.S. sovereignty and territorial integrity, and with it, protection
of citizens and critical infrastructure. This interest category is referred to
as “ensuring U.S. security and freedom of action”; this is implicitly con-
sistent with the thesis of this chapter that assuring U.S. homeland secu-
rity is a prerequisite for effective overseas operations.

Implications of the Hierarchy-of-Missions Nodel for
Military Transformation

The purpose of this volume is to provide a context for the discussion
of technology and military transformation. As a first step toward identify-
ing the need for transformation, this chapter has examined the missions
that can be expected to be assigned to the U.S. military in the 21¢ century
in terms of a conceptual model that reprioritizes such missions along lines
mirroring Bush administration priorities. This reprioritization reflects the
passing of the immediate threats of the Cold War era, whose mission pri-
orities were reflected in the spectrum-of-conflict model.

When such missions are viewed in terms of the resource constraints
placed on the defense budget, cynics could charge that the hierarchy of
survival, vital, and value missions merely confines the value missions to
the “underfunded” category. But a quick look at U.S. foreign policy indi-
cates that this outcome is not inevitable, nor even necessarily likely. Dif-
ferent Presidential administrations have made different choices as to fund-
ing priorities among the three categories. Arguably, much of U.S. foreign
policy is directed toward the defense of such values as democratic gover-
nance and human rights. Globalized media play a considerable role in am-
plifying public concern for the promotion of these values. A Presidential
administration could choose to allocate resources among the three cate-
gories based on the degree of risk it is willing to accept in any one mission
area.® Survival interests are likely to be funded more fully than, but not to
the exclusion of, value-interest mission areas. A strong virtue of the hier-
archy-of-interests model is that it forces explicit decisions on funding pri-
orities, rather than assuming that missions in the vital or value categories
are merely lesser included cases of the survival category missions with
lesser included funding profiles.

The hierarchy of missions captures the new priorities based on the
emerging contours of the future security environment and the apparent
expectations of American policymakers. But it does not correspond with
the implications of the current visions of the Joint Staff and services as re-
flected in the existing National Military Strategy or in Joint Vision 2010
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and Joint Vision 2020.>' All three documents discuss a range of military
missions necessary for American security, but the strategic and opera-
tional concepts they endorse are based on the spectrum-of-conflict ap-
proach to analyzing the relative importance of individual missions. Thus,
the potential exists for a lack of consistency between the new missions and
how the U.S. military presently expects to prepare itself. This raises ques-
tions about the purpose, timing, and extent of military transformation.

It also clouds our understanding of the effects on these new missions
of recent and expected advancements in military technology. To reach a
better understanding, several questions can be raised:

= Do the emerging missions drive the development of these new tech-
nologies, or do the new technologies merely enable a more effective
response to traditional missions?

m Does the U.S. military need to transform itself radically to carry out
these emerging missions effectively?

= Does significant transformation need to be carried out for the U.S.
military to capitalize on the new technologies?

Obviously, none of these questions can be answered in terms of the
hierarchy-of-missions model alone. Rather, discussion of such questions
in the context of the new model is intended as a gateway to the other chap-
ters of this book.
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Chapter 2

Harnessing New
Technologies

Thomas C. Hone and Norman Friedman

tional effects on military operations in the near (5-10 years) and

far term (20 years out). We focus on the United States because
much of the technological development important to military operations
is taking place here. At the same time, our crystal ball is no better than that
of our readers. Put another way, predicting the future is extremely risky,
especially predicting the future of technology. Children in the 1950s, for
example, might have expected by the 21% century to see frequent space
voyages to planets in our solar system, nuclear fusion power plants pro-
ducing abundant and cheap electricity, and space planes able to reach
Tokyo from New York in 3 hours or less; they would most likely not have
foreseen the airbus, global warming, or the personal computer. Despite the
difficulty inherent in predicting the future of technology, however, we can
develop an appreciation for the ways in which technology has transformed
warfare in the past, and we attempt to do this in the first part of this chap-
ter. This appreciation can shed some light on what may happen in the next
several decades, which is the subject of the remainder of the chapter.

We must begin by asking, “What is transformation?” The “Transfor-
mation Study Report” conducted for the Secretary of Defense and com-
pleted on April 27, 2001, defined transformation as “changes in the concepts,
organization, process, technology application and equipment through
which significant gains in operational effectiveness, operating efficiencies
and/or cost reductions are achieved.”! This definition covers not only what
is normally thought of as technology, such as the ability of an aircraft to
cruise at supersonic speed, but also “organization” and “process.” That is, it
covers both technology and the social structures and processes by which the
technology is made an accepted part of daily life. The definition ties together
concepts, equipment, organization, and processes.

T his chapter describes new technologies and their likely transforma-

31
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This chapter, however, focuses only on technology—the devices and
equipment that embody critical scientific concepts. Organization and
process issues are left to other chapters. We offer here no definition of
technology as our starting point because we all know, at some elementary
level, what modern technology is and what it does. What is so extraordi-
nary about current digital technology is the way that it has penetrated our
everyday lives, from the personal computer to the wireless phone to the
thermostat that regulates the heating and cooling of homes, offices, and
factories. This is a repetition of the process that introduced earlier forms
of technology, such as the automobile, rotary telephone, and electric type-
writer. First a single, everyday device becomes digital, and then, rather
soon, many more devices become digital. Why? Because these devices bet-
ter support essential activities or supplant existing technology. This phe-
nomenon becomes apparent from the answers given by people randomly
chosen to explain what technology is. They will point to technologically
sophisticated devices: those devices that incorporate today’s information
technology, and especially those things that have made their work or their
everyday lives better. We will do the same. We will describe devices that
will change the way war is fought, assuming that scientists and engineers
continue working as they have.

Nine Characteristics of Modern Warfare Technology

First, military organizations that can adopt and promote new tech-
nologies clearly have a critical edge in “modern” warfare. This was cer-
tainly true when modern warfare was attrition warfare, and it is true even
now, when the stated policy of the United States is to avoid attrition war-
fare like that seen during World Wars I and II. As the military services of
the major nations well understood after World War 11, adapting the tech-
nology developed in the civilian world, such as radios, to military uses was
not enough. They had to take the next step and actually foster the devel-
opment of technology, knowing from experience gained in wartime that
this development would be essential.

Second, technology is something that can be deliberately and con-
sciously developed by human beings working within complex organiza-
tions. Thomas Edison, for example, is recognized as a gifted inventor, but
he is also less frequently recognized for an even greater achievement: devel-
oping the first systematic technology research laboratory in the United
States. Third, new technology is useless to military organizations unless
their members “formulate a doctrine to exploit each innovation in weapons
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to the utmost.” This point, made succinctly nearly half a century ago by
Professor (and reserve Major General) I.B. Holley, Jr., in his classic study
Ideas and Weapons, is now generally accepted. Indeed, we might combine
the second and third points into “Holley’s Law of Technological Innovation
in the Military”: The adoption of new technology within a military service
requires that the service develop a doctrine for the successful use of this
technology in war, and neither the doctrine nor the technology will be de-
veloped unless that military service has an organization whose members
understand technology and can make binding decisions about its support
and application.?

Fourth, militarily significant technologies are often developed almost
simultaneously in different nations. A classic example of this phenomenon
is radar, which was under development as a military technology in eight
countries (France, the Netherlands, Italy, the United Kingdom, Germany,
the United States, the Soviet Union, and Japan) before World War II. Cur-
rent versions of this same phenomenon are the ubiquitous personal com-
puter and wireless phone. Given the often rapid spread of new technology;,
the question then becomes, “Who can best use it as an instrument of war?”

Fifth, there is no guarantee that a new technology, once developed in
the laboratory or even in prototype form, will receive adequate funding to
become an operational capability. Radar’s historical development also il-
lustrates this point. Just before World War II, Adolf Hitler’s regime reduced
funding for microwave radar development because his war strategy was to
rely on quickly defeating his enemies. This neglect of long-term technol-
ogy development, though consistent with Hitler’s strategy, cost his regime
dearly once the war became one of attrition. In Japan, the problem had a
different cause. There, uncoordinated army and navy programs inhibited
the establishment of an efficient electronics industrial base and hence the
fielding of adequate numbers of operationally useful radars.?

Sixth, the development or refinement of one technology may com-
plement the development of another and lead to results that no one had
anticipated. An example is the development of the small, reliable cruise
missile in the early 1970s. Cruise missiles were not new in the late 1960s:
both tactical and strategic versions had already been fielded, but most were
quite large weapons because their engines were heavy. Furthermore, be-
cause they consumed a lot of fuel, their necessarily large fuel loads also
added to their weight and size, thereby limiting operational utility. The de-
velopment of a small, lightweight turbine engine by Williams International
made possible a much smaller cruise missile, one that could be fired from
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a torpedo tube, launched by a carrier-based attack aircraft, or fired by a
small fast-attack craft. Adding digital processors to radar seekers and radar
altimeters gave improved accuracy, stealthiness, and reliability to this new
generation of cruise missiles powered by the smaller, more efficient engine.
There are many other cases of such synergy in the historical relationship
between technology and warfare.*

Just having a technology, however, is not enough. Our seventh point
about technology is that a military service also needs access to an industry
that can produce the equipment embodying that technology in sufficient
numbers. The historical development of radar, once again, illustrates this
point. In August 1940, a British delegation showed the cavity magnetron
to representatives of the American military services. This device generated
signals for high-power microwaves and made it practical to develop air-
borne radars. The British would have needed to produce the new device,
along with its receiver and display sets, in quantities sufficient to equip
thousands of aircraft. Because British industry apparently lacked the ca-
pacity for such production, the American electronics industry, with its
greater industrial capacity, served as the foundation for the rapid wartime
introduction of this new technology.

Our eighth point is that possessing a technology, even in quantity, is
no guarantee that it will be decisive in war. The doctrine, which Holley ar-
gued was so essential, has to be implemented through training, and this
means that training techniques and technology may be as crucial as pro-
duction capacity. This is particularly true of sophisticated simulators to
give soldiers the “feel” of how best to use a new technology in combat. For
example, with night-vision devices—infrared detectors or visual light
magnifiers—modern ground forces can fight around the clock. The avail-
ability of these devices, however, does not guarantee that they will be used
effectively. Both the Iraqi forces and the U.S.-led Gulf Coalition forces had
advanced night-vision devices in the 1991 Persian Gulf War. American
forces, however, employed superior training technologies and were there-
fore better prepared to use this technology effectively in battle. Since train-
ing is a key factor, the Department of Defense (DOD) spends a great deal
of energy and money to advance the technology of training, even though
the benefits of this effort are often not apparent until after a conflict.

Our ninth point concerning the relationship of modern technology
and warfare is that the military’s initial experience with a new technology
can reveal problems with making the new capability operational. Over
time, as the technology is better understood, the number of systems
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needed (both experimental and operational) to work out the bugs will de-
cline. This means that a military service may have to invest in a number of
prototypes, or even in numbers of different types of operational models,
before the technology is proven in operations.

The introduction of jet engines into the Air Force after World War II
reveals this tendency. Aircraft powered by these engines can be divided
into three categories. The first category consists of experimental aircraft
built to test a new design or concept, such as the Bell X—1 series aircraft de-
signed to break the sound barrier. The second category includes aircraft
built as part of a development program, such as the XF-88 McDonnell
penetration fighter of 1946. Though such aircraft were never produced for
actual service use, tests on them helped jet propulsion technology mature.
The third category consists of operationally fielded aircraft, such as Re-
public’s F-84.5

The result of several decades of experimentation and production can
be thought of as a funnel, with many options in the beginning (the mouth
of the funnel). Gradually, through tests and the evaluation of actual oper-
ations, some technological possibilities are abandoned and others ma-
tured. The result is a narrowing of options (the throat of the funnel) and
the eventual production of large numbers of standard but sophisticated
designs. The F-86 Sabre Jet represents a first-phase production jet inter-
ceptor, the F-104 a second-phase type, and the F-15 a third-phase type. All
three aircraft shared the same basic mission, but considered sequentially,
they showed the evolution of operational jet aircraft. Our point is that the
number of experimental and developmental models tends to decrease as
the technology is better understood: as it shifts from being a revolutionary
technology to an evolutionary technology. The exception is when new
technology requires a new approach. The current example of a new tech-
nology that is still in its revolutionary phase is that of vertical take-off and
landing. The V-22 acquisition program was based on an assessment that
vertical take-off and landing technology had passed through its revolu-
tionary stage and was essentially evolutionary. Recent events have shown
that this assessment was erroneous.

These nine characteristics of technology and its effects on warfare re-
veal that much has been learned about the subject. This is not unknown
territory. Defense officials have given a great deal of thought for decades
about how to apply technology to modern war. In 1981, for example,
William O’Neil (author of chapter 5 in this volume) wrote a classic essay
entitled “Technology and Naval War.” This effort, undertaken while O’Neil
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worked in the Office of the Secretary of Defense, identified the technolog-
ical trends that were shaping the future of war at sea: stealth, linked sur-
veillance systems, information processing, and stand-off weaponry.® In
September 1987, Lt. Gen. Glenn Kent, USAF (Ret.), then working for the
RAND Corporation, presented a paper to the American Association for
the Advancement of Science entitled “Exploiting Technology.” He covered
a number of lessons that had been learned about turning a technological
advance into an operational weapon, and he also discussed the larger,
strategic implications of digital technology. For example, he noted the po-
tential of precisely guided conventional munitions to have strategic ef-
fects.” Officials such as O’Neil and Kent have been instrumental in devel-
oping policies and procedures for surveying technology for those elements
that have military implications. They and their successors have kept U.S.
forces armed with the most technologically advanced sensors and weapons
of any military force on earth.

The official interest in, and exploration of, advanced technology is
just as strong now as it was during the Cold War. For example, to improve
the process of moving a technology from an engineering laboratory, such
as Lockheed’s Skunk Works,? to a developmental program, the Secretary
of Defense has established the Office of Technology Transition.’ Since
September 2000, the office of the Deputy Under Secretary of Defense
(Science and Technology) has produced a number of plans and
“roadmaps” showing potential paths from demonstrated technologies to
likely future programs.

Although there is no way to predict how specific investments in
basic research will produce technologies of military value, there are ways
to evaluate and compare proposals that purport to show how a certain
technology can add to the military power of the United States. For exam-
ple, software designer Barry Boehm is a well-known pioneer in the field
of software development and metrics. His work on software standards,
much of it promulgated over a period of two decades by the Institute of
Electrical and Electronics Engineers (IEEE), has helped the defense in-
dustry to judge the technological maturity and developmental require-
ments of new software.!

There has also been a great deal of progress in recent years in under-
standing how technologies develop and how they can be adapted to warfare
at an acceptable cost to the Nation.!" In July 1999, for instance, the General
Accounting Office published a report entitled “Better Management of
Technology Development Can Improve Weapon System Outcomes.” This
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report, drawing on the work done by the Air Force and the National
Aeronautics and Space Administration, described how certain measures,
referred to as technology readiness levels, could be used to gauge a technol-
ogy’s maturity. Put another way, the report argued that there were
quantitative means for determining whether a given technology was ready
for development in a military acquisition program. Though there is still no
consensus within the defense acquisition community that these measures
are in fact completely reliable, the work to create and then test them in actual
programs is a sign of the progress that has been made in linking new tech-
nology to measures of its production (and hence its military) potential.'?

Some Recent History

This improved understanding of how technologies develop is useful
in comprehending what has happened and why. We can also use it to an-
ticipate future technological developments that may have a major impact
on warfare. To show how, table 2—1 presents a set of projections of trans-
formational technologies that could have been compiled in 1920. The 10
listed technologies all became critical in later years.

Some of these projections were actually made following World War I.
The Navy’s Bureau of Aeronautics, for example, chose to fund the develop-
ment of larger and more powerful radial piston engines, despite technical
concerns in the mid-1920s that such powerful engines would wrench them-
selves out of the aircraft that they powered. Both the Navy and Army fi-
nanced the development of gyroscopes for bombsights and analog com-
puters for gunnery fire control. The Naval Research Laboratory was the
original home of radar research and development in the United States.
Both services financed the development of high-frequency radio, radio di-
rection-finding, and radio intercepts and decryption of coded messages. In
1920, it was clear that the piston-engine aircraft was a rapidly advancing
technology. So, too, were electronic devices and analog computers.

But there were some real surprises that a knowledgeable observer
could not reasonably have projected in 1920. The one that transformed
warfare was the nuclear weapon, especially the plutonium bomb.!* Nuclear
propulsion of submarines and ships was just beyond the 20-year time
horizon, but serious thought about naval nuclear power plants followed
quickly on the heels of the work done by the Manhattan Project.

Table 2-2 looks not at projections but at transformations. It highlights
the spectacular growth in the sophistication and military utility of aviation,
from a decidedly auxiliary role in World War I to an essential role in World
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War II. The funds pumped into aviation in World War I stimulated the tech-
nology; that technology, coupled with battlefield radios and new tactical
concepts, led to effective combined arms warfare—to blitzkrieg.

Table 2-2 also shows the rapid growth in electronics just before and
during World War II. Almost all of the elements of electronic warfare were
introduced in some form during World War II, including the essentials of
electronic countermeasures (ECM) and counter-countermeasures (ECCM).
For electronics, World War II was a period of rapid and intense development
that carried over into the Cold War.

Industry in table 2-2 refers to modern industry, with its planning, fi-
nancing, and linkage between research and development and production.
Modern industrial organizations learn quickly and therefore can adapt to
changing situations. They can capitalize on new research, plan and execute
major projects, and sustain huge social initiatives, such as modern war. But
during World War II, U.S. industry essentially displayed an improvement
on the production effort of World War 1. Neither World War I nor World
War II dramatically altered American industry. The major alteration
waited on the creation of a set of organizations linked electronically to
produce increasingly sophisticated digital systems; this came about as a
consequence of Cold War efforts that produced a software industry that is
still transforming warfare.

Several patterns can be observed here. The first is that different tech-
nologies have transformed warfare at different speeds. For example, even
if some might not agree that aviation turned into a war-transforming
technology in World War I, by 1919 the scientific and industrial basis for
effective combined arms aviation existed. It needed refinement before the
early crude radio-telegraphs could be turned into effective voice radios on
aircraft, and the military aircraft flying in 1920 were limited in terms of
range and bomb load. However, better, lighter radios and heavier, more
powerful piston engines were simply projections of existing technology. In
other words, predictable improvements could be expected, eventually and
inevitably, to lead to a military transformation if only military organiza-
tions continued investing in them. The required technological revolution
had already taken place.

In contrast, the technological revolution required to underpin elec-
tronics had not taken place by 1920, but by 1930, it had. Following
considerable investment in the technology as war approached, all forms of
warfare employed electronic technologies in World War II. Electronics,
however, did not transform warfare in this global contest. War remained a
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destructive struggle of attrition, exhausting the mobilized national re-
sources of all of the participants except the United States. Electronics truly
transformed warfare only in the digital age, when electronics enabled, for
example, area bombing to be replaced by true precision targeting.

Table 2-2 also reveals the logic behind the industrial bombing cam-
paigns of World War II and the survival of that targeting strategy into the
Cold War. It shows why a blanket attack upon an enemy’s industry does
not make sense in the post-Cold War world. Today, the American military
can hit what it can see with precision. Conventional forces with precision
weapons can now, it is said, produce strategic effects. War, or at least some
of its forms, has been transformed.

But some technologies are missing from table 2-2, and these missing
elements suggest how difficult it is to look beyond imminently expected
technological developments. Nuclear weapons and space are absent; they
were not anticipated or developed until midcentury or later. Yet if any
technology transformed war, it was that of nuclear weapons. Will any tech-
nology similarly transform war in the next 25 years? Micromachines and
hybrid organic-electronic computers are candidates for that role. Some
have suggested that space technology, currently providing reconnaissance
and communications support to military operations, is in the same rela-
tive position that aviation technology was in 1919. The high cost of pro-
ducing and orbiting satellites may, however, prevent such a pervasive
transformation. Instead, the new technologies of advanced software, “in-
telligent” devices, and digital telecommunications are more consistent
with the transformational patterns displayed in table 2-2.

In World Wars I and II, emerging technologies were infused with
lots of money and pushed by demand for new devices. Thus, these
emerging technologies advanced quickly, laying the foundation to
change future combat. The Cold War was no exception to this pattern.
One particular emerging technology funded by the Cold War—the per-
sonal computer—joined to another—the Internet—to transform not
only warfare in Western industrialized nations but also much of society
and culture. Investments in software and related hardware have contin-
ued at wartime levels since the end of the Cold War, resulting in pre-
dictably rapid growth in software and software-related technologies.
However, since private-sector sources are largely responsible for main-
taining these high investment levels, public agencies such as the Depart-
ment of Defense have not been able to control or direct the rapidly
emerging capabilities resulting from this growth. Thus, the future, when
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DOD will depend on private sector investment in information technol-
ogy for advances, may be very different than the Cold War, when it was
DOD that financed so much basic research with military implications.

Impact of Technology on Military Tasks

This section matches technologies against 12 military tasks likely to be
required in 3 future time periods—within the Future Years Defense Pro-
gram (FYDP [a 5-year period]), out to 10 or 12 years, and what would be
needed in 2020 to support the expectations expressed by the Chairman of
the Joint Chiefs of Staff in Joint Vision 2020'* (see table 2—3). The “military
tasks” are drawn primarily from the “Final Report” of the Conventional
Forces Study (otherwise known as the Gompert Study) done recently for the
Secretary of Defense, augmented to transcend the Gompert Study’s focus on
conventional forces.’> We drew on our own experience and knowledge for
the technologies. Note that legacy systems embodying accepted technologies
would persist across each of these time horizons. For example, the B-2, listed
as a FYDP system under the “Long Range Strike” military task, should also
be performing this task in 2020. There is even a chance that the Air Force will
still be flying B—52s in combat roles at that time.

Table 2-3 shows that there will be a shift from chemical explosives in
warheads to directed energy weapons. However, chemical explosives and
propellants will still be manufactured and used; unguided, chemically ex-
plosive small arms and other weapons will have roles for many years to
come. For example, chemical explosives can generate electromagnetic
pulses to overload many existing digital circuits, thereby giving chemical
explosives a new lease on life even in a network-centric battlefield. Such
technological developments do not stand out in table 2-3 but are exam-
ples of how certain existing technologies will have, at least for a while, im-
portant roles to play in warfare.

Table 2-3 also indicates that future weapons (although not necessar-
ily their platforms) will zero in on targets faster. The potential to acquire
and share real-time data will grow, and weapons will be able to act on this
data to strike mobile targets. Deployment of hypersonic missiles can be ex-
pected by 2020, if not sooner. We should, by then, also see missiles that can
loiter above a battlefield at subsonic speeds yet are capable of suddenly at-
tacking at hypersonic speeds.

Even now, sensors, digital communications signals, and weapons in-
creasingly are being netted together, and systems designed for such net-
working (such as the Joint Tactical Radio System) will first supplement
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and then replace current systems. The Tomahawk land attack cruise mis-
sile, for example, survives as a legacy system because it can be linked to the
signals broadcast by global positioning system (GPS) satellites. Although
designing a new composite missile with stealth characteristics that could
operate in a netted environment might be better in terms of cost, that ap-
proach would be too expensive right now, so this transition will occur only
when future modifications to the Tomahawk cease to be cost-effective.

Successfully implementing Joint Vision 2020 in a fiscally constrained
environment will require a choice between much improved networks, on
the one hand, and new systems, such as directed energy weapons, on the
other, because the country cannot afford both. The network choice would
seem to be an easy and obvious one, except that directed energy weapons
promise to reduce ammunition requirements so dramatically that it may
be difficult for DOD to avoid investing in them. One of the goals of Joint
Vision 2020 is “focused logistics,” and one big step toward this goal would
be to eliminate numbers of conventional munitions. Moreover, directed
energy weapons may be the only effective counter to certain forms of mis-
sile attack.

One way out of the dilemma created by the high cost of both systems
and the links among them would be for the military services to rely on pri-
vate industry to construct netted or networked systems. This approach
would not be without precedent: military forces in World War I relied on
industrial telephone capabilities, and in World War II they relied on radio
equipment built to commercial electronic standards. The military risks
that are associated with such commercial off-the-shelf command and con-
trol are great, however. They include the risks of interception of digital sig-
nals and invasion, disruption, or even destruction of the network. But if
U.S. industry has any advantage in this area, it is in software development;
American commercial developers are currently pioneering developments
for advanced digital communications.

Likely Future Technological Developments

Table 2—4 lists potentially transforming technologies and their de-
velopment across time. This list of technologies is compiled from current
unclassified periodicals, such as the IEEE Computer, augmented by our
own additions.

Several points about table 2—4 are worth noting. First, very few of the
table’s boxes are blank; many technological areas are likely to produce mil-
itarily useful capabilities. All of the areas listed are being monitored by
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DOD, and many are being funded directly. Second, this comprehensive-
ness contrasts with the many blank boxes in the historical snapshot pre-
sented in table 2—1. In 1920, there were many areas not being funded or
studied by the military departments. Even the development of 2,000-
horsepower radial piston engines for aircraft was judged high risk, while
nuclear weapons, jet aircraft, helicopters, and amphibious tractors were
not even under consideration. Today, DOD has processes and procedures
for monitoring and encouraging wide-ranging technological develop-
ments. This institutionalization of the link between technology and the
Nation’s military organizations, which was brought to fruition during the
Cold War, is itself an important—even transformational—innovation and
should be treated as such. The issue today is how to maintain this link.

Table 2—4 also indicates some technical obstacles that inhibit the mil-
itary from developing sought-after capabilities. For example, there is no
entry under “Supporting JV 2020” for “High-Speed Surface Ships,” despite
the fact that such ships would be extremely important militarily if they
could be produced and operated at a reasonable cost. The basic obstacle to
high-speed, high-capacity surface ships is the resistance of water to any ship
moving on and through it. Similarly, economically feasible use of space de-
pends on having a cheap way to loft satellites into orbit. Right now, there is
no cheap way to do so, certainly not for the large satellites that meet the re-
quirements of DOD. In both cases—ships and space—certain unavoidable
physical obstacles have to be surmounted, and table 2—4 highlights these
barriers. However, the services continue to examine and invest in space and
high-speed ships because the potential payoffs are so great.

Improved communication, command, and sensor technologies are
listed in table 2—4, which shows how critical these digital, software-driven
technologies are to advances in a number of areas. Admiral William
Owens, USN (Ret.), former vice chairman of the Joint Chiefs of Staff, has
been saying for years that the critical “revolution” is informational. In
Lifting the Fog of War, Owens argues that microprocessors were the key el-
ement in unmanned aerial vehicle (UAV) development. He defines the
ongoing revolution in military affairs as “the ability to achieve integrated
sight—the stage where the raw data gathered from a network of sensors
of different types is successfully melded into information.”'® Table 2—4
supports these arguments, although Owens might expect battlefield lead-
ers to be able to draw information from netted raw data earlier than this
table projects.
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Table 2—4 also shows how many complex technologies there are with
military implications. It is not enough for agencies within DOD to watch
a limited number of critical technologies; a great number have to be
tracked and assessed. For example, technology number 6 in the table is
“Avionics Miniaturization.” Miniaturization is possible because computer
chips have gotten not only smaller but also more capable and reliable.
What technologies have improved so that the chips could get better and
smaller and cheaper? Photolithography is one; another is the manufactur-
ing of reliable silicon substrates. Indeed, what we have seen in this partic-
ular field is the application of quantum physics to industrial processes, but
the details of how this is done are beyond the understanding of even well
educated officials. In other words, understanding technology so as to di-
rect it is harder than it was just a few decades ago, and many of the people
who understand new technology are not working for the Department of
Defense. How can their expertise be used to DOD advantage?

One answer is that DOD can purchase much new technology “off the
shelf” from commercial vendors and thereby stay up with the best tech-
nology that private firms can field. But commercial vendors are not par-
ticularly interested in the problems of distinguishing decoys from an ac-
tual warhead in space or of identifying a shallow trajectory ballistic
missile’s likely target once it is launched. What private firms can offer
commercially may not ever meet DOD needs.

How, then, are DOD leaders to know which specific technologies to
watch and which to invest heavily in? A very interesting recent paper on
the military potential of lasers illustrates this dilemma. The author, Mark
Rogers, claims, “Laser technology has matured so substantially in recent
decades that the United States now has the capability to use lasers from
space-based platforms to change radically the conduct of war.” Yet he also
admits that semiconductor lasers, which are most efficient in converting
“input energy into laser light,” are not suitable as weapons. Moreover, he
acknowledges that “it is difficult to point laser beams with great preci-
sion,” and therefore it is not easy to keep the focused beam on the target
long enough to destroy it. In consequence, Rogers admits that a space-
based laser weapon would be expensive, vulnerable to antisatellite
weapons, and face “significant engineering challenges.”’” So what are
DOD leaders to do? Invest heavily? Or wait, while investing in limited
advanced research projects?

There is no easy answer to these questions because we cannot see the
future clearly. One or more nascent technologies may turn out to be
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“sleepers,” apparently useless initially, but very important once developed.
For example, there are DOD officials who believe that exotic nonlethal
weapons might have a bright military future. There are chemicals that
cause metal to turn brittle, for example, and other chemicals that put a
stop to combustion in vehicle and aircraft engines, and even sticky foams
that could immobilize soldiers without otherwise harming them.'® It is not
possible to predict what new and militarily useful technologies will come
out of basic scientific research labs. It is not possible to eliminate techno-
logical surprises or to prevent key developing technologies from drawing
scarce resources away from investigating exotic but promising new tech-
nologies. The balance between pursuing exotic, risky technologies and
pragmatic, well-understood technological developments is the subject of
the final section of this chapter.

Conclusion

The future of science and technology is often thought of and de-
scribed in fantastic terms, even while revolutionary changes are taking
place right before our eyes but are not necessarily recognized as such. A
classic example is the affordable automobile. Henry Ford developed it in
order to revolutionize American society, which it did. But who, 50 years
ago, would have described the affordable automobile as a revolutionary
technology? In the 1950s, revolutionary technology was space travel, intel-
ligent robots, and the means to eliminate dreaded afflictions such as polio,
heart disease, and cancer. But the really revolutionary technology was sit-
ting in the garage.

This tendency to miss the revolutionary implications of what most of
us think of as not-so-revolutionary technology is not new. In 1898, in his
novel War of the Worlds, H.G. Wells posited some highly advanced but
not—from today’s perspective—impossible technology. The Martian ve-
hicles traveled through space and survived the descent through the earth’s
atmosphere. The Martians used a “heat ray” or laser with devastating but
short-range effects on unprotected living things or combustible material.
The Martians also employed chemical weapons against British units who
tried to attack them from outside the range of their laser weapon. This
deadly gas, released from rocket-propelled canisters, killed human beings
but decomposed, after a time, into a substance that was benign and easy to
dispose of.

Mobile machines were the fourth advanced technology possessed by
the Martians: they assembled a flying machine from component parts
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and moved over the ground with three-legged walking machines that
could outpace a horse. Although Wells did not describe a technologically
advanced Martian command and control system, the Martians obviously
possessed one since the movement of their invading forces was deliberate
and coordinated, even though these forces were dispersed across the in-
dustrialized nations of the earth.

These advanced technologies are not considered fantastic today. Our
military forces have lasers, are trained to fight and survive in a chemical
warfare environment, send reconnaissance and communication satellites
into space to support military campaigns, and are extremely mobile. But
our capabilities are more than a century beyond the world of H.G. Wells.
His contemporaries—even his scientific contemporaries—did not expect
that his visions could become reality. Wells the science fiction writer was
too far ahead of them. The science required by his advanced technologies,
such as relativity and quantum mechanics, had yet to be understood.

By looking into their own recent past, however, H.G. Wells’ late-
19th-century contemporaries might have gained a greater understanding
of an ongoing revolution that was transforming the way in which they
would wage war. During the 19" century, the sources of new technolo-
gies changed dramatically. New technologies had traditionally not re-
sulted from purely experimental efforts, like Faraday’s invention of the
dynamo; he demonstrated it about 1830, when there was no practical use
for it. By the end of the century, however, technological advances built
upon known scientific principles. For example, in the mid-1860s, James
Clark Maxwell codified electromagnetic phenomena in a series of equa-
tions that implied the existence of electromagnetic waves. Maxwell’s
work apparently led Heinrich Hertz to experiment with this radiation,
now called radio waves. Once Hertz demonstrated the existence of radio
waves, Guglielmo Marconi and others exploited them by inventing a
practical device, the radio.

This transition was a considerable break from the past. It was the be-
ginning of the modern link between science and everyday technology. Yet
this link was not the key to the revolution in warfare that took place as the
19t century rolled over into the 20®. Thermodynamics, for example, ex-
plained how steam engines worked. It was eventually employed to increase
the efficiency of engines, most notably the diesel, but the railroads that
revolutionized the movement of troops to the battlefield did not depend
for their development on an understanding of thermodynamics.



54 TRANSFORMING AMERICA’S MILITARY

Wells” contemporaries could have identified three technologies that
were revolutionizing and transforming warfare: railroads (in transporta-
tion), mass production (in manufacturing), and mechanization (in
agriculture). The agricultural revolution made it possible for a limited
part of a population to feed the whole country, freeing the remaining
population for service in mass armies or industry. This revolution thereby
eased the impact of mass conscription on a nation’s food supply. The
transportation revolution made it possible to transport large armies
quickly; the manufacturing revolution made it possible to arm them. Al-
though railroads greatly improved an army’s strategic mobility, this did
not extend to its operational mobility; once dismounted at a railhead,
troops could not move very quickly or very far. A relatively well-equipped
mass army therefore could be transported and fed best close to railheads.

This combination of railroads and improved agricultural productiv-
ity created the possibility that mass armies could be shifted from front to
front quickly. Massive, rapid mobilization became a real possibility. The
contrast between rail-borne mobility and road-bound mobility made it al-
most impossible for these mass armies to make decisive gains, since a de-
fender could generally bring troops to the front faster than an attacking
army could pour them through gaps in the front lines. Breakthroughs were
sometimes realized, as in the Franco-Prussian War of 1870, but World War
I showed that mass plus railroads plus industrial production could result
in a stalemate.

Tactical-level factors inhibiting maneuver, such as machineguns, in-
tensified this stalemate, but its strategic roots were based upon the three
technological revolutions. Since national economies, not militaries, pro-
duced these revolutions, the source of stalemate was beyond the reach of
front line armies. As a result, 20"-century airpower advocates began to
argue for striking civilian industries directly.

Important lessons about the relationship of technology to war were
thus apparent as long ago as Wells’ time. The first lesson was that science
had begun to stimulate technology. The second was that developments
outside the military—developments stimulated by technological change—
could have a profound influence on how war was fought and could even
influence the circumstances under which war would begin. The third les-
son was that technological investments for nonmilitary purposes (as in the
railroads) could provide major military payoffs.

Projecting the technological future runs the risk of creating visions un-
constrained by cost considerations or by the limits of the physical world and
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the sciences. Such visions are, like the conflict depicted so vividly in War of
the Worlds, a form of fiction. At the same time, there is also the equally
dangerous risk of not investing in promising technologies. And there is a
third risk, too—that of ignoring changes because they seem so ordinary.

What really are the essential military implications of the so-called in-
formation revolution, for example? On September 11, 2001, terrorists at-
tacked the United States from within. They financed their preparations
with funds that had been transferred electronically from banks in the Mid-
dle East to banks in America. With those funds, they bypassed the for-
ward-deployed, highly trained, technologically sophisticated forces of the
United States. In effect, an apparently “ordinary” electronic funds transfer
was a key element in a larger strategy of terror. Is this sort of information
age routine act like the automobile—a common technology with long-
term implications that are truly revolutionary but nonetheless not per-
ceived as such by most people?
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Chapter 3

Choosing a Strategy
Richard L. Kugler and Hans Binnendijk

hat strategy should guide the transformation of U.S. military

forces in the years ahead? What basic philosophy, goals, and

actions should animate the process of changing U.S. forces so
that they are prepared for the future? These weighty questions require an-
swers. Transformation is too important to be left to chance or to the va-
garies of politics. It is a dynamic that can be pursued in more ways than
one and that can succeed or fail. It definitely requires a guiding hand. To
help shed light on this issue, we begin by exploring the nature of trans-
formation and the U.S. historical experience with it. With the stage thus
set, we then analyze key strategies for pursuing transformation and pres-
ent a set of new operational concepts for carrying it out.

The Department of Defense (DOD) intends to pursue transformation
in meaningful ways, but a debate is raging over the best strategy for doing
so0. The debate is polarized between two quite different strategies: one evo-
lutionary, the other revolutionary. Focused mostly on the coming decade,
the evolutionary “steady as you go” strategy proposes to transform in ways
that, although important, are small in scope, slow-paced, and limited in vi-
sion. While this strategy seeks to acquire weapons now emerging from the
research and development pipeline, it does not invest heavily in futurist
technologies, and it proposes mostly modest changes to legacy force struc-
tures, platforms, and operations. By contrast, the revolutionary “leap ahead”
strategy proposes to move in faster, bolder, and riskier ways. Focused mainly
on 10 to 20 years from now and beyond, it wants to skip emerging weapons
in favor of exotic technologies, while carrying out radical changes in U.S.
forces and doctrines. A responsible case can be made for each strategy, but
the tensions between them must be resolved if transformation is to unfold
smoothly and not be ripped apart by two incompatible visions at war with
one another. Embracing one strategy at the expense of the other could leave
the Armed Forces shortchanged in the future—either by not changing them
enough or by changing them too much in the wrong ways.

57
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Instead, this chapter suggests that the United States should pursue a
sensible blend of both strategies: a purposeful and measured transforma-
tion. This strategy aspires to keep U.S. forces highly ready and capable in
the near term, to enhance their flexibility and adaptability in the mid-
term, and to guide their acquisition of new systems prudently in the long
term. While this strategy relies on emerging weapons to modernize U.S.
forces, it urges vigorous experimentation with new technologies as they
become available. It seeks ways to reorganize and reengineer traditional
force structures so that they can perform joint operations more effectively
in the information age. It also employs new operational concepts to guide
the creation of future combat capabilities that meet the challenges ahead.

The transformation strategy that we urge is neither a slow crawl ahead
nor a blind leap into the distant future but instead a deliberate and well-
planned march into the 21 century. It offers a way to balance continuity and
change so that American forces remain superior in the coming years, while
they gain the new capabilities needed to handle a widening spectrum of con-
tingencies, missions in new geographic locations, and growing asymmetric
threats. Above all, this strategy reflects awareness that transformation should
be neither taken for granted nor pursued in simplistic ways. Because it is so
vital, it demands careful analysis and wise judgment.

Modern military forces are complex institutions that can be thrown
off kilter by imprudent meddling. Worse, they can be badly damaged if
they are reshaped to fit some new, single-minded design that does not turn
out as hoped. In transforming U.S. forces, the goal is to strengthen them
for dealing with a complex and dangerous world, not simply to take
chances in the mistaken belief that radical approaches are necessarily bet-
ter than tried-and-true practices. New ideas should always be subjected to
careful appraisals of their consequences—both good and bad—before
they are adopted. If the dilemma is deciding whether to mimic a timid os-
trich or an aggressive hawk, the answer is to behave like an owl, wisely
seeking an intelligent blend of continuity and change, at a pace that is fast
enough to be meaningful yet slow enough to be managed effectively. A
purposeful and measured transformation is a strategy for an owl.

Bringing Transformation into Focus

The difficult challenge facing DOD is to pursue transformation
while also attending to the rest of its agenda, which includes keeping the
Armed Forces ready for near-term crises and balancing its investment pri-
orities. Transformation clearly is important, but what exactly does it
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mean? Transformation often is used as a rallying cry to promote one par-
ticular theory of defense reform, but this is a misleading use of the term.
Oftficial DOD documents use the term in a generic sense rather than as an
endorsement of any particular approach. The dictionary does likewise; it
defines transformation as a “substantial change in appearance, nature, or
character.” Changes of this sort can occur in more ways than one, but for
a true transformation of a military to occur, it must be guided by coherent
rules or concepts, and it must produce alterations in structures and func-
tions that are major, not minor.

Normally, transformation occurs in response to new strategic condi-
tions abroad or to changes bubbling up from within the military, or—as is
the case today—to a combination of both. It involves a process of change
that is more profound than normal, steady-state modernization, which oc-
curs as new weapons and capabilities evolve in the natural course of
events, with mostly incremental consequences. Rather than business as
usual, transformation represents an effort to prepare military forces to be
different than in the past and to wage war differently as well. Almost al-
ways, military forces are trying to improve themselves, but they seek to
transform themselves only at widely spaced intervals when new technolo-
gies and requirements make the step desirable, necessary, or unavoidable.

Some proponents interpret transformation mainly as a process of ac-
quiring new weapons platforms to replace the tank, fighter plane, or aircraft
carrier. While some traditional platforms may need replacing or modifica-
tion, this interpretation of transformation is too restrictive and serves one
particular reform agenda. A military establishment might, in fact, retain its
legacy platforms while changing in so many other areas (for example, doc-
trine, organization, and operations) that it emerges as heavily transformed.
Indeed, this has been the common approach to transformation pursued by
the U.S. military, which has undergone several waves of major changes in
the past 60 years without switching platforms. A good example is the U.S.
Navy. Two decades ago, it rejected calls for converting to small carriers or
even replacing carriers with land-based aircraft for maritime missions. It
was widely accused of a hidebound unwillingness to break free from the
past, but it changed in so many other ways, including technology and doc-
trine, that it became transformed in warfighting capabilities.

In today’s setting, transformation is aptly portrayed as a wide-ranging
process of adjusting to the imperatives and opportunities of the informa-
tion age. Such a transformation often begins with the arrival of new tech-
nologies, such as modern computers and information warfare systems, but
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it does not end there. Depending upon how far it is pursued, it can lead to
changes throughout a military establishment; it might or might not involve
new platforms, but it is often carried out in multiple different ways. To a de-
gree, the process is driven by its own momentum, but military establish-
ments have a wide range of choice in determining the breadth and pace of
transformation. This discretion should be guided by a transformation
strategy: it is important to how the process unfolds and critical to whether
it is carried out effectively.

Transformation does not boil down to a choice between doing noth-
ing and changing everything or between crawling ahead slowly and leaping
forward at blinding speed. Transformation can be partial yet meaningful.
For example, it might fully alter only 10 to 20 percent of the posture, while
modestly changing most of the remainder, and still produce a big improve-
ment in combat capabilities. It could also be phased to unfold gradually as
a choreographed sequence of events and to build on its achievements
steadily as it unfolds. We argue for a purposeful and measured transforma-
tion anchored in such a vision of a careful, well-planned process. It starts
with partial but pivotal changes and then expands to pursue broader
departures as they prove their worth.

As table 3—1 suggests, transformation can take place within three cat-
egories of “inputs” (that is, the combat forces and their assets) and a fourth
category of “outputs” (the military capabilities and combat performance
of the forces). Each has multiple important subcategories. Transformation
might have a significant impact on only some of these categories and sub-
categories, or most of them, or all of them. The critical relationship is that
between inputs and outputs: between force characteristics and battlefield
performance. A big change in one force characteristic, but not others,
might produce little impact on battlefield performance. This transforma-
tion would be ranked as minor. By contrast, a large number of modest
changes in multiple force characteristics could produce big changes in bat-
tlefield performance. This would be a truly major transformation, even
though its surface manifestations might appear minor.

A partial, limited transformation could occur if a military force ac-
quires new technologies (such as new command, control, communications,
computers, intelligence, surveillance, and reconnaissance [C*ISR] systems
and smart munitions) but does not change in other significant ways. A more
ambitious transformation might replace old weapons with new weapons
but not acquire different platforms. An example is buying new artillery tubes
or jet fighters whose capabilities permit different tactical uses than before.
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Table 3—1. Components of Defense Transformation

Outputs: Transformation of Capabilities and
Inputs: Transformation of Force Characteristics Battlefield Performance

Transformation of Technologies and Weapons
Information systems and grids

Technologies and subcomponents

Legacy weapon systems

New platforms Improved capacity for swift deployment
Smart munitions
Improved firepower, maneuverability,
survivability, sustainability

Transformation of Force Structures

Combat force structures and organizations
Logistic support and mobility

Command structures and command, control,
communications, computers, intelligence,
surveillance, and reconnaissance systems
Domestic infrastructure and bases

Overseas presence, bases, and facilities assets

Better capacity to perform missions and
operations, old and new

Capacity to support wider spectrum of
strategies and contingencies

Improved adaptability: Capacity to perform
strategic U-turns adeptly

Transformation of Force Operations

Networking of forces

Joint doctrines

Service doctrines

Regional commander in chief’s operation plan
and campaign plans

Interoperability with allies

The combination of new technologies and weapons might lead to new op-
erational doctrines for employing forces on the battlefield but not produce
major alterations in force structures and organizations, such as the mix of
divisions and air wings. Alternatively, a military might alter its structures
and doctrines but not its weapons. As a result of such changes, a military
force might improve greatly in combat power and versatility, enough to
“transform” what counts: its operational style, battlefield performance, and
ability to win wars. Yet to the casual observer, its outward appearance might
not be much different from its predecessor.

A more profound transformation occurs when a military force em-
ploys new technologies and weapons to make major changes in platforms,
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such as replacing manned fighters with robot-piloted aircraft or heavy tanks
with lightweight, wheeled vehicles; in force structures, such as replacing car-
rier battlegroups with patrol boats and submarines or armored divisions
with brigades that operate only deep-strike missiles and attack helicopters;
or in operations. Such changes would greatly alter the force posture’s inter-
nal characteristics, including its physical structure and outward appear-
ances, as well as its battlefield performance. Sweeping changes of this sort,
which occur infrequently, involve radically different technologies, forces,
and approaches to warfighting, and exemplify defense transformation at its
most dramatic. But they are not the only type of transformation to occur or
to be sought. The limited, partial transformations occur more often, but
when they elevate military capabilities or alter the face of war, they are por-
tentous developments in themselves.

Because any ambitious transformation, either partial or whole, can-
not be carried out overnight, its timelines are important. A partial trans-
formation is normally pursued in the near term and mid-term, over a
period of 5 to 10 years or so. This tends to be the case if it employs tech-
nologies and weapons that already exist or will be procured during this pe-
riod, and if it does not undertake significant alterations in force structures
and platforms. It may set the stage for a bigger transformation later, but it
might instead be self-contained. A wholesale transformation typically
takes longer to carry out—15 to 20 years or more—and produces radically
different forces that meet new strategic needs in the long haul. A key fea-
ture of a radical transformation is that it may deliberately bypass im-
provements in the near term and mid-term in order to pursue long-term
goals. Especially if resources are limited, partial changes in the mid-term
might not be a transition step but instead a barrier to achieving bigger
changes in the distant future.

The specific features of both partial and wholesale approaches are
crucial in determining how the future is to unfold. Because these two ap-
proaches have different timelines, in theory they can interlock together in
supportive ways, with a partial transformation laying the foundation for
bigger changes later as new technologies emerge. Such complementarity is
not, however, automatic or easily achieved. Indeed, partial and whole
transformations can be competitive, with each consuming so many re-
sources and energies that it stymies the other. This presents defense plan-
ners with hard choices. Complementarity must be deliberately sought by
designing these two approaches to work together.
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Regardless of whether transformation is partial or whole, it is a means
to an end, not an end in itself. Its success is measured by its capacity to
produce better forces, greater capabilities, and higher performance, not by
the extent to which it overturns past practices. As a result, it must be pur-
sued with strategic goals and coordinated plans foremost in mind. No mili-
tary establishment can expect to remain current with modern warfare by
sticking its head in the sand like an ostrich, denying change in the hope that
it will go away. But a full-scale hawkish transformation should be pursued
only when it makes strategic sense, not in response to a mystical faith that
radical change always begets big progress.

Historical Legacy: Transformation Strategies
in the Industrial Era

The strategic challenges facing the U.S. military today can be illu-
minated by surveying the historical record of transformations during the
20" century. While today’s information era is different from the industrial
era, the rich experiences of the past century provide useful guidelines for
thinking about how to act now. History is said to be rife with examples of
militaries that transformed themselves wholly and quickly and then tri-
umphed in war against opponents who failed to do so and suffered
calamitous defeat afterward. Closer examination of the historical record,
however, suggests a more complicated reality. Some successful transfor-
mations were less complete and one-sided than is often supposed. Others
brought unanticipated troubles rather than spectacular benefits. Still oth-
ers succeeded as a result of multiple activities carried out in partial ways
at moderate pace, rather than a single design pursued wholly at breakneck
speed. The bottom line is that both a strategy of changing slowly and one
of leaping ahead boldly often fail. The successful transformations, as this
historical review reminds us, were those that unfolded in purposeful and
measured ways.

Transformation in World War Il

Napoleon often is credited as the creator of modern armies and war-
fare, but transformation in the industrial era has its main origins in the last
few decades of the 19t century. The Prussian Army used modern artillery
and other new weapons to win a series of wars, especially the clash with
France in 1870 that unified Germany, making it Europe’s dominant mili-
tary power. Afterward, armies everywhere viewed newly emerging tech-
nologies—the telegraph, railroads, mobile artillery and infantry, the ma-
chinegun, airplane, and naval dreadnought—as heralding the domination
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of fast-paced offensive campaigns as key to winning wars quickly. Virtually
all European forces prepared accordingly, but when World War I erupted
in 1914, it surprised them by turning into a lengthy defensive stalemate of
trench warfare and bloody attrition. The German Army was ultimately de-
feated in 1918 by an imposing coalition of Britain, France, and the United
States, but it collapsed from exhaustion rather than being defeated by bold
strikes and maneuver. The experience taught the lesson that wholesale mil-
itary transformations sometimes produce results quite different from the
visions of their designers.

World War II proved to be the opposite of stalemate; new technolo-
gies and military doctrines combined to restore offensive warfare to dom-
inance on land and at sea. The paradigm case of successful transformation
is often said to be the Battle of France in May 1940, when the German
Wehrmacht overpowered French and British forces in only 6 weeks. A
popular interpretation holds that the Germans won because, in the inter-
war years, they wholly transformed their forces by adding large numbers
of tanks and airplanes to their inventories. By contrast, it is said, the
French and British clung to old forces and a defensive mentality that was
manifested in the outdated Maginot Line. Closer inspection shows, how-
ever, that the forces of both sides were more similar than is commonly re-
alized. The Germans attacked with 136 divisions, mostly infantry units
with horse-drawn artillery. They fielded about 3,000 combat aircraft and
3,000 tanks, but these assets provided only 20 to 25 aircraft and tanks per
division: small numbers compared to today. Their tanks, moreover, were
mostly light models, not the feared medium and heavy tanks used later in
the war. The allies defended with 142 divisions (104 French) aided by
2,700 tanks and 2,000 combat aircraft. Thus the modern technology of the
two forces was similar in size, quality, and composition. In essence, this
was a parity fight; contrary to popular lore, it was not a contest in which
the allies were grossly outnumbered and outclassed because they had
turned a blind eye to transformation.

The outcome turned not on big differences in forces and technology
but instead on operational doctrines and the manner in which battlefield
maneuvers were conducted. Sensing an opportunity to win quickly with a
bold offensive, the Germans pursued a battlefield strategy of blitzkrieg.
Rather than distributing their tanks across the entire posture, they con-
centrated them into a few units, and they learned how to blend their armor
and airpower together in combined arms operations. They concentrated
large forces in the Ardennes forest, employed them to penetrate thin allied
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defenses there, and then advanced rapidly into the rear areas, where they
maneuvered speedily to unravel allied defenses. The French and British
were vulnerable to this attack not because they were hunkered down in the
Maginot Line. It covered only southern France, not the northern battle-
field where the main fighting occurred. The primary reason was that as
they advanced most of their northern forces into Belgium along the Dyle
River on their left flank, they withheld few operational reserves at their
center, especially tanks and aircraft, thereby exposing themselves to the
German thrust through the weakly defended Ardennes.

The effect of the Ardennes breakthrough was to fracture the allied
defense posture in half, allowing the Germans first to trap the northern
component at Dunkirk and then to destroy the southern component in
the aftermath. Sensing their danger early in the battle, the allies tried to
maneuver forces to block the penetration but failed. Had they withheld
more reserves and been able to use them well, they might well have
stopped the German advance. The main lesson is that while the Germans
had transformed only partly, they had done so wisely. They not only ac-
quired enough new weapons to wage an offensive campaign but also cre-
ated a new operational doctrine for using them decisively. While the
British and French were not blind to the new era of warfare, they had pur-
sued their own partial transformation unwisely. They acquired enough
new weapons and technologies but failed to use them effectively.

The Germans also used blitzkrieg warfare to drive deeply into Russia
when they launched Operation Barbarossa in mid-1941. In the process,
they surrounded, cut off, and defeated in detail huge portions of Russia’s
unprepared army. But by 1942, Germany’s main enemies—Russia, Britain,
and the United States—were learning how to cope with blitzkrieg warfare.
Over the next 3 years, they used their modern weapons to craft mobile of-
fensive campaigns that allowed them to overpower and ultimately defeat
the outnumbered Wehrmacht. While tanks and aircraft played big roles in
their counterattacks, such traditional weapons as infantry and artillery,
plus potent logistic support and industrial production, carried a great deal
of the load as well. World War II in Europe was fought with a mixture of
old and new technologies. Radar was one new technology that greatly
changed warfare, and there were many others as well. In the end, nonethe-
less, the outcome was driven by sheer numbers and mastery of modern
doctrine, not by technological supremacy or different levels of physical
transformation. Indeed, the Germans fielded the best-quality hardware
and lost anyway because they had bitten off more than they could chew.
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Combat in the Pacific theater also reflected a blend of the old and
new. Japan initially gained the upper hand, but the United States ultimately
rallied to win. Popular lore holds that the Pacific war ushered in the era of
aircraft carriers and long-range airpower and brought the fading era of bat-
tleships to an end. It is true that aircraft carriers were hugely important in
such key battles as Pearl Harbor, Midway, the Marianas, and others. But
battleships and other surface combatants dominated the critical Solomon
Islands naval battles of 1942, and they greatly influenced the decisive naval
battle of Leyte Gulf in 1945. Along with carriers, their firepower support
was vital in allowing the U.S. Army and Marine Corps to carry out their is-
land-hopping campaign throughout the war. From Guadalcanal and
Tarawa to Iwo Jima and Okinawa, the many bitter island battles were fought
primarily with infantry soldiers and artillery. As in Europe, the Pacific war
was waged by the Americans and Japanese, nearly until the end, with par-
allel technologies and weapons, and with partly transformed forces.

Nuclear Transformation: The First Two Decades of the Cold War

Shortly after World War II ended, the Cold War broke out. Because
the conflict with the Soviet Union initially was political, the United States
disarmed and also slowed the process of transforming its military forces
with new technologies and doctrines. When the Korean War erupted in
1950, jet aircraft were used for the first time in large numbers, but other-
wise that conflict was waged with weapons, forces, and doctrines inherited
from World War II. The big change came after the Korean armistice was
signed, when the Eisenhower administration decided to nuclearize the
American defense strategy. This effort was driven by three goals that rein-
forced each other: strengthening U.S. forces by equipping them with nu-
clear firepower; deterring Soviet aggression in Europe at a time when
North Atlantic Treaty Organization (NATO) conventional forces were too
weak to halt a major attack; and buying security on the cheap because nu-
clear weapons were less expensive than conventional forces. The result was
to propel the Armed Forces into a wholesale transformation driven by a
single-minded design anchored in exciting new technologies and weapons
systems. This ambitious effort was carried out in just a few years: never be-
fore have U.S. forces been changed so totally and quickly under a single or-
ganizing principle. This design concept proved short-lived, however; it
produced the wrong forces for the new strategic circumstances that were
to unfold in the 1960s.

To carry out its strategy of massive retaliation, the Eisenhower ad-
ministration procured a large force of over 2,000 nuclear-armed strategic
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bombers, with emphasis on the B-52. Later it also started to deploy inter-
continental ballistic missiles (ICBMs) and submarine-launched ballistic
missiles (SLBMs), which were intended to supplement the bombers, not re-
place them. It authorized deployment of 7,000 tactical nuclear weapons to
Europe to permit NATO to use rapid escalation to halt aggression. As a log-
ical byproduct of this effort, it worked with the military services to recon-
figure their conventional combat forces for nuclear war. The Air Force was
especially nuclearized. Its new fighters of the 1950s were designed mostly to
shoot down enemy nuclear bombers and to conduct tactical nuclear strikes
in the enemy’s rear areas. The Army was also affected; its new Pentomic di-
visions were so tailored for nuclear operations that they could not mount
much of a conventional defense. The Navy was similarly influenced, as its
carriers, aircraft, and other combatants were redesigned for nuclear strike
operations at sea or on land. The consequence was a gleaming new U.S.
military posture, primed for nuclear war, but incapable of fighting serious
conventional wars. The same was true for European forces in NATO.
Almost overnight, however, massive retaliation was invalidated as an
all-purpose strategy when the Soviet Union surprised the West by making
fast progress nuclearizing its own strategy and forces. By the early 1960s, it
was poised to begin procuring large numbers of ICBMs and SLBMs; it had
already begun to deploy several hundred medium- and intermediate-range
ballistic missiles targeted on Western Europe and to distribute 6,000 tacti-
cal nuclear warheads to its ground and air forces. The effect was to cast a
bright spotlight on the Warsaw Pact’s imposing superiority in the conven-
tional war arena. The Soviet nuclear buildup meant that the United States
and its allies became less able to deter conventional aggression by threaten-
ing nuclear escalation. This step now became too risky because the Soviets
were capable of retaliating with devastating nuclear counterblows. The
Berlin crises and Cuban missile crisis exposed the dangers inherent in this
situation. Alarmed, the Kennedy administration felt compelled to pursue a
major rebuilding of U.S. conventional forces to deter nonnuclear attack and
to broaden its options. All four services were suddenly instructed to reverse
course by retailoring their forces, weapons, and doctrines for traditional
warfare. In addition, the Kennedy administration had to initiate a bruising
debate with the European allies to persuade them to abandon massive re-
taliation in favor of a new strategy of flexible response, one that mandated
an expensive buildup of their own conventional forces. For both the United
States and NATO, the 1960s were largely spent trying to recover from the
setbacks of their nuclear transformation during the previous decade.
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Because the reform process was far from complete by the mid-1960s,
the United States fought the Vietnam War with forces that were halfway
between a design for nuclear war and one for conventional war. For the
most part, U.S. forces were well equipped and enjoyed major technologi-
cal advantages over the enemy, yet they suffered from some liabilities of
the past. For example, U.S. air forces were not well designed for conven-
tional bombardment missions, and ground forces lacked special logistic
assets for expeditionary operations. Smart munitions did not appear until
late in the conflict. Many innovations had to be made as the war unfolded,
in use of helicopters, forward air controllers, and sensors, for example.
More important, forces from the four services were not well prepared for
joint operations and often encountered trouble working together. Beyond
this, overall U.S. military strategy was flawed. Victory could not be
achieved through gradual escalation and sustained attrition warfare
against a stubborn North Vietnamese enemy that refused to be driven
from the battlefield. U.S. forces returned from Vietnam frustrated by their
inability to translate sophisticated technology into decisive victory, but in
the agonized political climate of the early 1970s, little was done to recover
from the damage, much less to prepare for the future.

Building Modern Transformed Forces: The Past Quarter-Century

In the mid- to late 1970s, heightened Cold War tensions helped pro-
pel U.S. military forces back along the path of rehabilitation and progress.
Several factors combined together to accelerate the process. Key was the
worried atmosphere that permeated DOD, which translated into a desire
to improve U.S. forces in big ways. Senior civilians helped set the stage by
urging innovation, and senior military officers, determined to recover
from Vietnam, shared the sentiment. The Carter administration began to
set strategic priorities by focusing on NATO and later the Persian Gulf.
The Reagan defense buildup of the 1980s provided the funds needed to
fuel an ambitious effort to enlarge U.S. forces, improve their training and
readiness, and procure new weapons. New technologies emerging from
the research and development process enabled the U.S. military to mod-
ernize with an entirely new generation of weapon systems that were sig-
nificantly better than their predecessors. The services began developing
vigorous new doctrines for battlefield operations that promised to take
full advantage of the weapons being procured. The result was a process of
fast modernization and enhanced readiness that, by the late 1980s, had
strengthened U.S. forces significantly. Although force structures and plat-
forms did not change a great deal, major improvements were made in
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munitions and sensors, command and control systems, missiles and other
technologies, doctrine, and operations.

Where the nuclear transformation of the 1950s had been driven by a
single design, this transformation was quite different. Its guiding theme
was better conventional forces, but its varied and broad-based efforts were
driven by multiple different designs and theories, not all of them initially
well coordinated with each other. A number of innovative ideas came from
outside the services and even outside the Department of Defense. The four
services were highly influential; each often marched to the beat of its own
drummers, competing with the others while fighting off unwelcome chal-
lenges to its traditional structures yet responding to new technologies and
doctrines emerging from within its ranks and elsewhere. Meanwhile, the
defense industries produced new technologies and weapons at often be-
wildering speed in ways that steadily broadened the range of operational
choices available to the services, sometimes pushing them in unanticipated
directions. A good example is the cruise missile, which appeared as new
technology bubbled upward, rather than resulting from a new strategy im-
posed from the top down. By contrast, the new fighters and tanks were
products of a strategic design, but when their capabilities became appar-
ent, they were employed to create fresh, unanticipated doctrines.

Strong efforts were made in the Planning, Programming, and Bud-
geting System and the joint planning arena—by many authorities in the
Office of Secretary of Defense, the Joint Staff, the services, and the regional
military commands—to discipline this transformation and guide it in
sound directions. But even so, its chief characteristic was pluralism in its
ideas and organizations, reflecting the dynamics of economic markets and
democratic politics, rather than control from atop by any single plan.
While this process was turbulent and confusing, it worked. It produced the
best military forces in world history: transformed forces that were well
aligned with new directions in defense strategy for the 1990s, not out of
phase with them.

This process worked effectively, despite its lack of central control,
because it was guided by a set of new operational concepts developed by
the Pentagon and the armed services as transformation was getting under
way. These new concepts not only provided direction to each service but
also imparted a sense of direction to joint planning and overall U.S. mil-
itary strategy:
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= “power projection and rapid reinforcement” called for a better ca-
pacity to deploy U.S. forces swiftly to Europe, Asia, and the Persian
Gulf

= “maritime supremacy” called for the Navy to switch from defensive
missions to offensive operations aimed at sweeping the seas of
enemy blue-water navies

» “expeditionary operations” encouraged the Marine Corps to evolve
beyond amphibious assault to become a more flexible, multipur-
pose force

= “multimission air operations” led the Air Force to broaden beyond
air defense to pursue interdiction, close air support, and other con-
tributions to the land battle

= “operational art” led the Army to move away from linear defense to-
ward mobile reserves, maneuver, and powerful counterattacks

= “AirLand battle” provided a concept for coordinating ground and
air missions in attacking enemy forces.

It is noteworthy that the successful transformation orchestrated by
these concepts was carried out in the face of a determined Soviet buildup
of its “antiaccess” and “area-denial” capabilities, aimed at preserving the
Warsaw Pact predominance in Europe. The Soviet navy acquired a blue-
water capacity with Backfire bombers, attack submarines, and missile-car-
rying surface combatants to challenge NATO for control of the North At-
lantic. On the European continent, the Soviets created a huge force of
theater missiles and tactical nuclear systems, 500 medium bombers, 4,200
combat aircraft, and nearly 100 heavily armed divisions capable of a
blitzkrieg offensive. Rather than respond to this threat by resorting to a
standoff defense strategy from the sea, the United States and its European
allies asserted their strategic interests by pursuing a stalwart forward de-
fense of NATO borders. The result was a sustained peacetime competition
between the two military alliances that saw NATO strengthen its position,
ultimately checkmating the growing threat and establishing a robust de-
fense posture. Had war erupted in the early 1970s, the Warsaw Pact would
have been expected to win, but if it had occurred in the late 1980s, NATO
would have acquitted itself far better and perhaps won the contest. This
dramatic change in the force balance may well have played a major role in
the Soviet Union’s decision to throw in the towel in 1990. By any measure,
the U.S. and NATO military buildup accomplished its political and strate-
gic purposes.
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Because U.S. defense strategy in the Cold War’s final stages became
increasingly global, a key strategic innovation was better strategic-mobil-
ity assets for rapid reinforcement. Heavily a product of civilian leadership,
the acquisition of better airlift, sealift, and prepositioning permitted faster
power projection and overseas deployment from the United States,
thereby contributing greatly to improved force balances in Europe and the
Persian Gulf. The U.S. Navy, shaking off challenges to its traditional force
structures, built new carriers, F-14 and F-18 fighters, Aegis defenses,
cruise missiles, surface combatants, and submarines. As a result, it rebuffed
the Soviet threat and emerged as dominating the North Atlantic and other
seas as well. Meanwhile, the Marine Corps broadened beyond traditional
amphibious assault missions to perform a wide variety of other ground
and air operations. The Air Force acquisition of new F-15 and F-16 com-
bat aircraft, the A—10 tank-buster, airborne warning and control systems
(AWAC:s) and joint surveillance and target attack radar systems (JSTARS)
C? capabilities, improved avionics, smart munitions, and cruise missiles
greatly enhanced its capacity to win the air battle, perform strategic bom-
bardment against enemy rear areas, and contribute close air support to the
ground battle. The Army’s goal was to transform its infantry-heavy forces
from the Vietnam era into a modern force of armored and mechanized
units. Patriot missile batteries, which replaced the I-Hawk system, pro-
vided greatly improved air defense; improved artillery systems and better
munitions significantly enhanced its ability to generate large volumes of
accurate, lethal fires; Abrams tanks and Bradley infantry fighting vehicles
provided the enhanced tactical mobility, survivability, and firepower to
permit it to transition away from stationary linear defense to mobile ma-
neuvers and mastery of the operational art. The combination of stronger
air forces and ground forces greatly enhanced the capacity of the U.S. mil-
itary not only to defend against strong attacks but also to pursue offensive
operations against them.

The transformation of U.S. forces was accompanied by efforts to
upgrade allied forces in Europe and to strengthen alliance-wide interop-
erability. The acquisition of new combat aircraft and naval combatants
contributed to the growing combat power of NATO more than is com-
monly realized. U.S. improvements led the way by blending together
continuity and change to create stronger forces with a growing capacity
for joint operations. The extent of these gains in modern warfare was put
on display in the Persian Gulf War of early 1991, when U.S. forces led a
large, multinational coalition to inflict decisive defeat on a well-armed
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Iraqi adversary. The Desert Storm success was massive, but it was no ac-
cident, and 10 to 15 years earlier, it would not have been possible to such
a decisive degree. The same was true of the many other successful Amer-
ican crisis operations that occurred in the 1990s, including in Kosovo
where U.S. airpower won a war virtually on its own.

This U.S. military transformation was heavily influenced by new
technologies and weapons, but it was anchored in efforts to make effective
use of traditional force structures and platforms and in concerted atten-
tion to training, readiness, and skilled personnel. It focused on acquiring
capabilities that were linked to well understood operational concepts that
reflected a clear understanding of modern war’s political and military dy-
namics. Overall, it was not an impulsive effort, but instead the culmination
of a long, well conceived, well funded transformation lasting over a
decade. Its positive impact on U.S. defense preparedness is the central mil-
itary lesson of the Cold War’s final climactic years.

Managing Change: Transformation for the
Information Era

Today, the U.S. military stands on the brink of another transforma-
tion of special importance. In the early 21+ century, warfare is in transition
from the industrial age to the information age. Managing this transition
effectively is vital to preserving American military superiority. The histor-
ical lessons of the past can be drawn upon to help illuminate the path
ahead. Nonetheless, the transformation strategy chosen for the coming pe-
riod must make sense for reasons of its own.

The imperatives of transformation are clearest when a military finds
itself lacking modern weapons and facing strong enemies capable of de-
feating it in battle. The opposite situation exists today. The U.S. military is
easily the world’s strongest, armed with weapons and capabilities that far
overshadow those of any potential rival. The challenge facing it therefore
is not one of scrambling its way to the top, but of staying there. The ab-
sence of a clearly identified threat against which to counterbalance, or
some other clear strategic guidepost to follow, means that the United
States will need to set its own relative standard regarding how its forces
should change. Setting such standards is difficult because the future of de-
fense technology and warfare is so cloudy. Nobody doubts that major
changes are in the wind. Several decades from now, U.S. forces will be very
different from those of today. But in the coming 10 to 20 years, the proper
mix will be hard to determine and will shift over time. For these reasons,



CHOOSING A STRATEGY 73

crafting a sound transformation strategy requires making tough judg-
ments about how the process of change should unfold.

Strategic Framework for Transformation in the Quadrennial
Defense Review

A principal motive for transforming U.S. forces is to take advantage
of the changes unfolding in military technology, doctrine, and weapon
systems. Equally important, global security affairs are changing in ways
that are rapidly altering future U.S. military requirements. Globalization is
making the democratic community more prosperous and secure, espe-
cially in Europe, but also in Northeast Asia, the two geographic focal
points of U.S. defense strategy during the Cold War. As the Pentagon’s
Quadrennial Defense Review (QDR) Report 2001 points out, however,
globalization and other dynamics are creating a vast southern belt of in-
stability that stretches from the Balkans and Middle East to the East Asian
littoral. There and elsewhere, the danger does not derive from any single
threat, such as a new superpower rival, but rather from troubled economic
conditions and chaotic security affairs, which combine to produce a di-
verse set of threats. One threat comes from regional rogues, such as Iraq,
that are willing to pursue aggression against their neighbors. Another
threat comes from terrorists, their sponsors, and the anti-Western ideolo-
gies motivating them. A third threat comes from the ongoing proliferation
of weapons of mass destruction (WMD) and lethal conventional weapons.
A fourth comes from struggles over energy supplies and other natural re-
sources, including water. A fifth comes from the upsurge of ethnic warfare
in troubled states. A sixth threat might come from China, should it pursue
geopolitical aims in ways that menace U.S. interests and regional stability.!

According to the QDR Report 2001, this multiplicity of dangers and
threats means that the spectrum of operations facing U.S. forces is steadily
widening. While being prepared for major theater wars (MTWs) will remain
important, contingencies at the lower end of the spectrum have been
steadily increasing in recent years. These include ethnic wars, counterterror-
ist conflicts, limited crisis interventions, and peacekeeping. The future may
also witness wars at the higher end of the spectrum, including against
WMD-armed opponents, coalitions of countries opposed to the United
States, or perhaps even China. The prospect of a widening spectrum of con-
flict, better-armed enemies, and operations in new, unfamiliar geographic
locations promises to confront U.S. forces with stressful demands and re-
quirements unlike those faced since the Cold War ended. Whereas U.S. force
operations during the Cold War were mostly positional and continental,
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they seem destined to become more mobile and littoral. Indeed, the U.S.
overseas presence is likely to see its mission shift from local border defense
of allies to serving as regional hubs of power projection in ways that inter-
lock with forces deploying from the continental United States.

As the QDR Report 2001 reveals, the old preoccupation with being
prepared to wage two concurrent MTWs is giving way to a more flexible
construct. The new emphasis will be on maintaining multiple capabilities,
not on dealing with single threats or contingencies. A new force-sizing
standard apparently will call upon U.S. forces to be capable of conquering
enemy territory in a single big MTW, while mounting a stalwart defense in
a second regional conflict and carrying out multiple smaller-scale contin-
gencies (SSCs). This standard and related calculations likely will generate
requirements for forces similar in size to those of today, but with the ca-
pacity to operate successfully in a wider set of circumstances than regional
wars in the Persian Gulf and Korea. Regional commanders in chief
(CINCs) will be called upon to design a diverse set of operation plans
(OPLANSs), campaign plans, and strike packages so that they can handle
the widening array of new challenges in their areas of operations. Forces
stationed in the United States will need to become capable of deploying re-
sponsively to support these CINCs and their missions. Whereas earlier
CINC force operations tended to be small or large, they will increasingly
require medium-size packages whose mix of ground, naval, and air forces
is tailored to the situation at hand.

The new U.S. defense strategy articulated by the QDR Report 2001
mandates that forces remain highly capable in the near term and beyond.
U.S. forces will need to be well trained, highly ready, well equipped, sus-
tainable, and able to carry out modern joint doctrine. To retain a sizable
margin of superiority over adversaries, they will need to improve their ca-
pabilities in these areas as the future unfolds. They probably will not re-
quire a breakneck qualitative buildup akin to the Reagan era, but they will
require the steady improvements that accompany robust modernization
and preparedness efforts. The amount of increase needed in any single
year might not be large, but over the course of a decade or so, the total in-
crease could be substantial, forces that are perhaps 25-50 percent stronger
than now. Meeting this goal will require persistent efforts by DOD, ade-
quate funding, and innovation.

As the QDR Report 2001 says, the future will require more than the
steady amassing of greater combat capabilities in a technical and mechan-
ical sense. It also will require that U.S. forces become highly adaptable,
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flexible, and agile. This especially will be the case in the mid-term and be-
yond, when current global conditions could mutate in major ways. Rather
than being rigidly fixed for a narrow set of contingencies and response
patterns, U.S. forces will need to be able to operate in a wide set of crises
and to respond in diverse ways that change greatly from case to case. They
will need to be able to react adroitly to surprising events, to shift gears
abruptly, and to perform strategic U-turns gracefully. These characteristics
necessitate that U.S. forces provide a flexible portfolio of assets and mod-
ular building-blocks that can be combined and recombined to meet fluc-
tuating situations and operational needs.

These emerging requirements, and the strategic conditions that gen-
erate them, mean that transformation cannot be single-dimensional in its
thinking. Only a few years ago, transformation was seen in mostly linear
terms, as an exercise in balancing readiness, modernization, and futurist
technological innovation. This agenda will remain important, but emerg-
ing global security conditions necessitate that transformation also be car-
ried out in ways that respond to new strategic challenges, missions, and in-
ternational imperatives. The act of designing U.S. forces to handle changes
that both bubble up from below and emerge from abroad greatly compli-
cates how transformation must be planned. Transformation, moreover,
cannot focus on only one time frame or strategic goal; it must ensure that
U.S. forces become steadily more capable from the near term onward, ac-
quire greater flexibility and adaptability for the mid-term, and absorb the
exotic new technologies, weapons, and doctrines that will become avail-
able in the long term. Achieving all three of these goals necessitates a trans-
formation strategy that is sophisticated, balanced, and multifaceted. The
looming challenge will be to carry out this complex transformation with
the resources that will be available, to set priorities in sensible ways, and to
distribute shortfalls so that the risks in any single period, and in any func-
tional area, are properly balanced.

“Steady As You Go” Strategy

A “steady as you go” transformation strategy would aim to achieve a
slow, evolutionary march into the future. Inspired by the time-honored
slogan, “If it ain’t broke, don’t fix it,” it is anchored in the premise that be-
cause U.S. forces are already the world’s best by a wide margin, they do
not need a major face-lift or overhaul. Instead, this strategy is based on
the assumption that U.S. forces require only a gradual increase in capa-
bilities that comes from steady-state modernization without big, hasty
changes in platforms, structures, and operational concepts. Under this



76 TRANSFORMING AMERICA’S MILITARY

strategy, transformation will remain an element of DOD planning, but
not the most important venture. Barring a major upsurge of new funds
for acquisition, its pace will be similar to that of recent years. A decade or
so from now, U.S. forces will be better armed than today, but their core
features are likely to be mostly similar to now.

While this strategy may not inspire visionaries, it has several advan-
tages. It is manageable because it does not overburden DOD. It allows U.S.
forces to maintain their high readiness and to modernize gradually with-
out subjecting them to an avalanche of difficult changes. It is prudent be-
cause it does not bet the future on risky, unproven ideas that could have
negative unintended consequences. This strategy also is feasible because it
can be carried out with the resources that realistically can be expected to
be available. It will command the support of the military services and
CINGs. It will allow the services to purchase significant numbers of new
weapons now emerging from the research and development (R&D)
pipeline, thereby recapitalizing their rapidly aging inventory. This strategy
provides room to adopt new ideas and technologies as the services verify
their merits. It can be safely relied upon to deliver its goods. Provided fu-
ture defense budgets are big enough to support both readiness and accel-
erated modernization, it will produce the steady but meaningful increases
in capabilities that it offers.

The drawbacks of this strategy are equally obvious. By preserving
U.S. forces mostly as they exist today, this strategy may suffice for the near
term, but its suitability for the mid-term and long term is suspect. While
it will elevate U.S. force capabilities in a technical and mechanical sense, it
might not produce the gains in flexibility, adaptability, and agility that are
needed for the mid-term and beyond. It might not improve U.S. forces in
the specific ways that will be mandated by growing adversary threats. For
example, it might not adequately enhance their capacity to overpower an-
tiaccess/area-denial threats. It runs the risk of perpetuating problems that
are already evident with existing force structures, such as the Army’s pon-
derous, slowly deploying formations. It might not robustly pursue joint
operations, information-era networking, and new doctrines. It might
overlook opportunities to strengthen U.S. forces through innovative pro-
grams and faster pursuit of exotic new technologies, weapons, and plat-
forms that could become available in the long term.

Those who support this strategy assert that DOD and the services
already have transformation well in hand and do not need to accelerate
or greatly alter it. Critics deride this strategy as too stodgy, perpetuating
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industrial-era forces in the information era. Perhaps they are too harsh;
this strategy can be pursued faster and more aggressively than a turtle-
like crawl into the future. But transformation does require a powerful
strategic vision and a coherent plan for making defense changes that are
not only desirable but also necessary. U.S. forces cannot afford to stand
pat or to act as though the coming era will reward business as usual. The
steady as you go strategy suffers from the risk that it will neglect the fu-
ture, not master it.

“Leap Ahead” Strategy

The “leap ahead” strategy is the polar opposite of “steady as you go.”
Leap ahead embodies revolutionary goals, bold agendas, fast progress, and
big changes. Rather than focusing on the near term or mid-term, it is oc-
cupied with radically transforming U.S. forces for the long term. Some of
its proponents argue that U.S. forces should focus intently on just one or
two new operational concepts; examples are standoff targeting and Asian
littoral operations. Others go considerably further. They calculate that the
coming 10 to 15 years will provide a strategic pause, a period of lessened
international dangers that will enable U.S. strategy to focus on preparing
to meet greatly enhanced threats in the distant future, including China’s
potential emergence as a military power and WMD proliferation to several
regional rogues. Accordingly, they are willing to accept smaller forces and
less modernization in the coming decade to fund new technologies and
forces that can defeat future threats. An extreme version of this strategy
calls for DOD to skip virtually the entire generation of weapons now
emerging from the R&D pipeline in order to release funds for speeding the
march into the distant future. Such Pentagon perennials as the F-22, the
Joint Strike Fighter, Crusader, Osprey, DD-21, and the new CVNX carrier
could fall victim wholly or partly to this reprioritizing.

A centerpiece of leap ahead is a bigger R&D effort in such areas as
ballistic missile defenses, information systems, space assets, and a host of
exotic technologies. The strategy argues that traditional platforms are di-
nosaurs that will be extinct 2 or 3 decades from now. Accordingly, it calls
for vigorous development of new platforms and force structures. For the
Air Force, it would replace today’s fighters with strategic bombers, un-
manned combat aerial vehicles (UCAVs), and cruise missiles. For the
Navy, it would replace today’s big carriers and associated battlegroups with
smaller carriers, arsenal ships and submarines that fire many cruise mis-
siles, mobile off-shore bases, high-tech surface combatants, littoral ships,
and fast patrol boats (such as those proposed as part of the Streetfighter
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concept). For the Army, it would bypass the Interim Force’s mix of heavy,
intermediate, and light units to accelerate conversion to a mobile, high-
tech force based on ultra-light forces and deep fires: an advanced version
of the Objective Force now being pursued.

A main attraction of the leap ahead strategy is its innovativeness, cre-
ativity, and forward-looking mentality. It shakes off preoccupation with
the near term to focus attention on the distant future, its new technologies,
and its new forms of warfare. This strategy’s attitude of being willing to
upset applecarts and to accept high risks in pursuit of big payoffs is com-
monly portrayed as a healthy antidote to bureaucratic conservatism. By
opening the door to an exciting new era of high-tech forces, leap ahead of-
fers a path for the U.S. military to break away from the traditional prac-
tices of the past. Its emphasis on a few bold operational concepts offers a
way to design future forces to wage war differently than now and to chan-
nel the acquisition of new technologies so that they combine together to
produce integrated doctrines.

The drawbacks of this strategy become evident when its details are
subjected to scrutiny. A main liability is that it may mortgage the near term
and the mid-term in order to invest in the distant future. What will hap-
pen to U.S. security if the future produces major conflicts and wars in the
next 10 to 15 years, not a strategic pause of relative peace? Will U.S. forces
possess the necessary capability and flexibility if the world remains dan-
gerous in this period? If not, this strategy has potentially fatal flaws. This
strategy also risks tearing the U.S. military apart in order to pursue ideas
that may prove to be poorly conceived or simply infeasible. Some of its op-
erational concepts may make sense but only as contributions to a larger
enterprise. As single-minded designs, they could leave the U.S. military less
flexible and adaptable than today. This strategy’s emphasis on exotic new
technologies sounds appealing in principle, but many of them are un-
proven and untested. Indeed, a number are little more than glimmers in
the eyes of scientists; they may prove to be infeasible or ineffective even if
they are fully funded. This strategy could also leave the U.S. military in
trouble in the distant future. How are the services to gauge technological
directions if they do not acquire the weapons now emerging from the
R&D pipeline, learn from their features, and make informed judgments
about follow-on efforts? In addition, this strategy also suffers from impos-
ing political problems. It is not likely to elicit the enthusiastic support of
the services, which will be the institutions responsible for bringing it to
fruition. If added atop the existing defense budget, its high costs could
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break the bank. If it is funded by imposing draconian cuts elsewhere, it
could produce an unbalanced defense program, resulting in big losses of
valuable capabilities in exchange for pursuing distant visions that could
prove ephemeral.

Proponents praise this strategy for its daring vision. Critics regard it
as an uncharted leap into the unknown, and perhaps into a bottomless
void. The truth of the matter is hard to know without embracing the strat-
egy in order to see if it works. But there are ample reasons for being skep-
tical of its sweeping formulations and alluring promises. Today’s U.S.
forces became the world’s best not because they lurched ahead or em-
braced single-minded designs but because their improvements were care-
fully planned, tested, and evaluated as they became available. Nor did
DOD lose sight of its multiple goals, its need for balanced forces, and its
responsibility to protect national security across all time periods, not just
the distant future. To the extent that these lessons apply in the future, the
leap ahead strategy suffers by comparison. Parts of this strategy may make
sense, but wholly buying into it is a different matter.

Purposeful and Measured Transformation

Our preferred strategy aims for a sensible blend of “steady as you go”
and “leap ahead” because this is the best way to pursue transformation
safely and effectively. If carried out wisely, this strategy is capable of elicit-
ing the support of the services, achieving success with the budgets likely to
be available, and accelerating effective reforms while keeping U.S. military
strength intact. In balanced ways, this strategy strives to achieve all three
key goals of keeping U.S. forces ready in the near term of 5 years, enhanc-
ing their flexibility and adaptability in the mid-term of 6 to 15 years, and
acquiring exotic new technologies especially for the long term. This strat-
egy’s key feature is its explicit focus on the mid-term, which becomes not
only a core planning concept in its own right but also a bridge for linking
the near term with the long term.

By focusing on the mid-term, this strategy provides targets and mile-
stones for gauging how improvements in the near term and beyond can be
orchestrated for steady improvement of U.S. military capabilities, flexibil-
ity, and adaptability. It provides a solid framework for gauging how long-
term changes and new technologies can be pursued with firm standards
and concrete goals. Under its guidance, long-term planning no longer in-
volves a great leap from near-term capabilities into a hazy future. Rather it
becomes a well-focused exercise for determining how to build upon mid-
term achievements to pursue the further improvements needed afterward.
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In essence, this strategy helps provide binoculars for seeing the future with
enough clarity to know how to prepare.

Joint operations will be key to future defense strategy and missions,
and thus one of this strategy’s principal aims is to develop better forces
and assets for this purpose. In modern warfare, each service requires con-
tributions from the others in order to carry out its missions. Naval and
marine amphibious forces are critical to securing access to littoral areas so
as to allow ground and air forces to deploy safely. They also provide fully
one-third of U.S. tactical air power and deep-strike assets for intense com-
bat once deployment is complete. Ground forces require help from air
power to degrade enemy maneuver forces and logistic support, while air
forces benefit when ground forces compel the enemy to mass its forces,
thereby exposing them to air attack.

Equally important, joint operations generate greater combat power
and battlefield effectiveness. They permit integrated campaigns that create
maximum leverage and firepower through coordinated missions. Modern
warfare places a high premium on swift, simultaneous missions carried
out by multiple components, rather than the slower-unfolding, sequential
missions of the past. Speed and simultaneity by jointly operating forces are
used to fracture the cohesion of enemy forces, disrupt their battlefield
strategy, and leave them vulnerable to the effects of maneuver, fire, and
shock action. They have become vital to winning quickly and decisively,
with few losses to American and allied forces. Creating a better capacity for
joint operations can be pursued through such steps as acquiring new
CYISR systems, developing information networks, pursuing joint doc-
trines, and perhaps establishing joint task forces at key commands.

In its efforts to develop a better capability and adaptability for joint
operations, this transformation strategy does not tear apart existing force
structures on the premise that because they worked effectively in the past,
they cannot work in the future. But neither does it stand still in this arena.
Instead, it seeks to pursue a responsible, well planned effort to reorganize
and reengineer current structures in order to make them better attuned
to the information age. It uses as a model the ways in which many U.S.
business corporations have pursued reengineering of their structures and
functions in order to compete more effectively. They have stripped away
redundant management layers, abandoned unproductive enterprises, cre-
ated interlocking information networks rather than hierarchical organi-
zations, and focused organizational functions on profitable business out-
puts. Reengineering must be handled carefully in order to enhance
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existing practices rather than destroy them, but if carried out wisely, it
can produce constructive innovations. U.S. military forces can profit from
similar reorganization and reengineering to enhance their combat power,
even in the years before new weapons and exotic technologies arrive on
the scene.

Critics often say that the Army is the service that is most in need of
such changes in order to replace its big, ponderous forces with streamlined
combat and support units that can deploy swiftly and strike lethally in a
joint setting. One idea, for example, is to replace the Army’s existing corps
of three divisions (105,000 soldiers) with a smaller corps of 5 to 6 brigade-
sized combat groups totaling 65,000 troops. As other chapters of this vol-
ume suggest, similar thinking can also be applied to the Air Force, Navy,
and Marines, and to the DOD domestic infrastructure. In the Navy, for ex-
ample, reengineering might involve stationing Marine infantry units on
carriers and configuring amphibious assault ships to operate as small air-
craft carriers. Efforts to develop new ideas and experiment with them al-
ready are under way by the Joint Forces Command and the services. The
issue is whether, and in what ways, these efforts should be accelerated or
changed. A general guiding principle stands out. The services should not
be hostile to change and innovation, but instead welcome it as the best way
to prepare for the 21 century of warfare. Clearly, they should not embrace
new ideas for their own sake because new ideas are not necessarily good
ideas. But they should experiment vigorously with attractive ideas and,
when these ideas show merit, adopt them in a careful manner.

A purposeful and measured transformation also means that the U.S.
military will need to modernize its weapon systems soon, not in the distant
future. Many current weapons are still the world’s best, but most were
bought years ago and are anchored in technology developed in the 1970s.
Many will soon be approaching the end of their useful lives, and some will
shortly become either obsolete or too costly to maintain. Others will lose
their competitive status on the battlefield as enemy forces acquire new tech-
nologies capable of shooting down U.S. aircraft, destroying U.S. tanks, and
sinking U.S. ships. Critics who argue that the coming generation of tech-
nologies should be skipped in order to pursue future exotic systems often
fail to remember that the armed services already have skipped a generation
because they procured few new weapons in the late 1980s and 1990s. The ex-
tended “procurement holiday” of that period forecloses another lengthy hol-
iday in order to energize the R&D process for distant achievements. If such
a holiday were taken, U.S. forces would find their capabilities increasingly
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eroding in the dangerous period ahead as they wait for exotic weapons that
will become available only in the far distant future.

Air modernization is the highest priority and most expensive pro-
gram, but the ground and naval forces will need modernization as well.
Critics often deride the new aircraft and other weapons now emerging
from the R&D pipeline as merely “legacy” systems rather than as transfor-
mational platforms. But their capabilities are often so significantly ad-
vanced over existing models that they make the term legacy seem suspect.
As past experience shows, there is nothing wrong with perpetuating legacy
platforms if the result is to acquire new technologies and subcomponents
that produce impressive capabilities that meet future requirements. The
real issue is not whether these new aircraft and other weapons should be
procured but instead whether enough of them can be bought with the
funds likely to be available. Fiscal realities may conspire to slow the pur-
chase of these new weapons, but this does not erode their military worthi-
ness for the coming era.

In the view of this transformation strategy, the need to acquire new
weapons emerging from the R&D pipeline does not negate the powerful
reasons to consider alternative platforms and to pursue exotic technolo-
gies. Such new platforms as UCAVs, lightweight armored vehicles, and
new naval combatants offer the potential to enhance U.S. combat capabil-
ities, not as substitutes for legacy platforms but as complements to them.
The same applies to such new technologies as robotics, new computer sys-
tems, ultra-smart munitions, hypervelocity missiles, electromagnetic rail
guns, directed energy weapons, and nanotechnology. This transformation
strategy calls for relevant new platforms and technologies to be funded,
developed, tested, procured, and deployed as they mature, but they should
not be acquired wholesale simply for their own sake. As they become avail-
able, they can be subjected to cost-effectiveness evaluation and integrated
into the evolving force posture accordingly.

What kind of force posture will a purposeful and measured transfor-
mation likely produce in the mid-term and somewhat beyond? In addition
to being more capable and adaptable, the posture will be aligned with new
U.S. defense strategy and future missions. It is likely to deploy similar
manpower levels and combat formations as today, but it will have differ-
ent internal characteristics. Perhaps 10 to 20 percent of the posture will be
radically transformed in order to carry out demanding new operations in
special areas (discussed below). It will possess ultra-high-tech weapons,
brand-new structures, sophisticated information systems and networks,
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and specialized capabilities. The remainder of the posture may be labeled
legacy forces, but they will be different from current forces in key ways.
They will have reengineered structures, they will be equipped with new
weapons and support assets, and they will be better tailored for joint op-
erations. This, of course, is a snapshot of the posture at one point in time.
The posture will be evolving continuously as the future unfolds, gradually
incorporating more changes in structures, technologies, and weapons. But
if this snapshot accurately portrays the mid-term, it offers promise that
U.S. forces will be significantly improved, still superior over opponents,
able to win their wars, and transformed in the ways that count.

New Operational Goals to Guide Transformation

If a purposeful and measured transformation is to succeed, it must
be guided by sound operational concepts that specify how U.S. forces
should be prepared, deployed, and employed for combat missions and
warfighting. A critical task is to evaluate new concepts to determine
whether they fit sensibly into overall defense strategy and transformation
goals, will actually produce their advertised capabilities in cost-effective
ways, and can be blended together to provide wise guidance for building
forces and allocating resources.

Joint Vision 2020 (JV 2020), a document produced by the Joint Staff
in 2000, currently provides the main intellectual leadership for defense
planning. Focused on joint forces for full-spectrum dominance, its core
strategic concepts call for decisive force, power projection, overseas pres-
ence, and strategic agility. Based on this strategic architecture, JV 2020’s
key operational concepts include information superiority, dominant ma-
neuver, precision engagement, full-dimensional protection, and focused
logistics. Within the military services, such concepts as rapid decisive op-
erations and effects-based operations have gained prominence as ways to
help supplement JV 2020.?

While JV 2020 remains valid, recent defense reviews have produced a
new set of operational concepts that are potential candidates for inclusion.
Each of them is significant individually, but seen collectively, their impor-
tance grows. Many offer potent ideas for guiding transformation, acquiring
new technologies, and creating new force structures. Virtually all of these
concepts focus on keeping U.S. forces superior to future adversaries, mostly
through acquiring new technologies and systems. They reflect presumptions
that future adversaries will be stronger than now; will have access to infor-
mation era systems; and will employ asymmetric strategies to help foil U.S.
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Table 3-2. Ten New Operational Concepts for Building and Employing
Transformed Forces

Operational Concepts for Building Transformed Forces

Joint response strike forces for early entry operations

Enhanced information systems and space-based assets for force networking
Accelerated deployment of theater missile defenses for force protection
Realigned overseas presence and better mobility for swift power projection
Interoperable allied forces for multilateral operations

Operational Concepts for Employing Transformed Forces
Maritime littoral operations for projecting power ashore

Standoff targeting and forcible entry for antiaccess/area-denial threats
Enhanced tactical deep strikes for effective use of joint air assets
Decisive close combat operations and deep maneuver for ground assets
Deliberate and sustained operations

operations. In particular, they presume that future enemy forces will launch
swiftly unfolding strikes in order to win quickly before U.S. forces can arrive
on the scene. As a result, these concepts call upon U.S. forces to deploy
swiftly and to win decisively, with minimum American and allied casualties.
They thus seek to dominate future wars by controlling them, defeating
enemy forces operationally and destroying them, occupying key territory,
and producing favorable political outcomes.

The new operational concepts can be grouped into two categories (see
table 3-2). The first category provides concepts primarily for building
transformed forces through new technologies and reengineering of struc-
tures. Owing to their general characteristics, such forces could be employed
in combat in a variety of different ways. The second category provides guid-
ance on more specific ways to employ these forces in crises and wars. All 10
concepts can be considered goals of transformation. See the appendix to
this chapter for a detailed discussion of each concept.’

These new operational concepts are key to forging a purposeful and
measured transformation because they provide a concrete sense of how
future forces should operate and of the capabilities that will be needed.
Their main thrust is to prepare high-tech combat forces, with advanced in-
formation networks and space assets, backed by strong mobility forces and
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lean logistic supply units. Their offensive measures will create jointly op-
erated forces from all services that can strike lethally at long range while
dominating close engagements on the battlefield itself. Their defensive
measures will help protect U.S. forces against new-era threats, especially
weapons of mass destruction and antiaccess/area-denial threats. Their em-
phasis on developing a wider network of bases and facilities, including
along the Asian littoral, will help enable U.S. forces to operate in new geo-
graphic locations. The effect will be not only to create better capabilities in
a technical sense but also to enhance adaptability, especially in contingen-
cies at the medium-to-high end of the spectrum.

Nevertheless, these and other new operational concepts must be
evaluated carefully to ensure that they make strategic sense, will produce
new capabilities required by the armed services, and fit together to provide
a coherent approach to warfighting. If they prove out, these concepts offer
a new strategic vision for building and employing future U.S. forces,
strengthened in multiple ways to carry out demanding missions through
new-era joint operations. They will need appropriate weapons, technolo-
gies, and other assets for these new missions and operations, and therefore
the transformation process must be accelerated. But this vision does not
require a frantic leap into an uncharted future. It can be accomplished
through a purposeful and measured transformation focused on the mid-
term that embodies a mixture of continuity and change through a combi-
nation of upgraded legacy forces and some ultra-sophisticated forces.

This appealing vision of enhanced American technological prowess
should not lose sight of equally important strategic judgments: that the
Armed Forces must remain well trained and well led, that wars will remain
contests of willpower, and that U.S. combat operations will always need to
be guided by well conceived political and military goals. Moreover, this vi-
sion has important global political implications that need to be recognized
and handled wisely. The idea that the United States is assembling swift,
high-tech strike forces backed by missile defenses will be welcomed by
some countries, but it already is triggering apprehension in others, includ-
ing allies and adversaries. Diplomacy will be needed to underscore that the
United States is behaving responsibly, not like a rogue hyperpower with a
unilateral agenda. Embedding American defense preparations in multilat-
eral security ties, interoperability with allied forces, and partnership rela-
tions can help reduce apprehension. The larger point, of course, is that
strongly transformed forces will help enhance the credibility of the United
States abroad, strengthen its capacity to mold peacetime security affairs in
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ways that safeguard its interests, and defeat enemies that threaten the
safety of the American people.

Notwithstanding their many attractive features, these concepts
should not be viewed as a cure-all or as offering a stand-alone defense
strategy. While they mainly focus on wars at the high end of the spectrum,
most do not pay comparable attention to the lower end, where force im-
provements may also be needed. Their preoccupation with new technolo-
gies for strike operations, if carried too far, might risk overlooking the
many other types of warfighting and the need for well prepared forces that
are ready in many ways. These concepts will need to be accompanied by
measures in such mundane and often-neglected areas as logistic support,
maintenance, and war reserves. Otherwise, they could create forces that
possess glittering new technologies but lack the overall wherewithal to
fight effectively.

These concepts and related transformation endeavors must be ac-
companied by a sound resource strategy and balanced investments. Ade-
quate defense budgets will be needed: sustained increases that permit new
ventures. Absent major reductions in other areas, nonetheless, fiscal con-
straints will be tight for many years, and priorities therefore must be set.
None of these concepts offers a free lunch; all of them require investments
in new capabilities. Fortunately, several of them are not very expensive.
They can be carried out adequately with funding support that is consistent
with foreseeable budgets. The exceptions are missile defense, space assets,
and air modernization, all of which carry big price tags if pursued fully. In
these and other costly programs, investment decisions will need to be
made with a balanced focus on high-leverage payoffs and cost-effective-
ness. Otherwise, spending on a few big-ticket concepts could leave the oth-
ers starved for funds.

If savings must be found, the answer is not necessarily neglecting
these concepts or slashing combat forces, which consume only one-third of
the DOD budget. Equal or greater savings likely can be found by control-
ling the spiraling operations and maintenance (O&M) budget, trimming
manpower across DOD, and reengineering domestic support structures. A
great menace to affording transformation is the rising cost of the defense
budget in other areas. DOD operating costs today (per capita spending for
O&M and military manpower) are about 25 percent higher than a decade
ago in constant dollars. Per capita spending on O&M today is fully 50 per-
cent higher than a decade ago. Today, the annual O&M budget of about
$125 billion is fully double the procurement budget, which stood at only
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about $62 billion for fiscal year 2002. In the 1980s, procurement spending
was the same size as O&M budgets, not far smaller. Today’s procurement
budgets are far short of the amount needed to fund a major acquisition ef-
fort for transformation. Bigger procurement as well as research, develop-
ment, test, and evaluation budgets are expected in the coming years. Unless
ways can be found to stem the rising tide of operating costs and the do-
mestic defense infrastructure, a successful transformation will be difficult
to achieve regardless of how many new concepts are created.

Even if adequate funds are available for transformation, the need for
a coherent plan and program will not go away. The strength of these 10 op-
erational concepts lies not in their individual features, but in their capac-
ity to work together to create a composite theory of force preparedness
and employment doctrines. Any effort to pursue only a few concepts,
while neglecting the others, could produce an unbalanced force incapable
of the full-spectrum operations required by future strategic challenges. For
example, preoccupation with missile defenses, standoff targeting, and lit-
toral maritime operations could result in inadequate forces for direct cri-
sis interventions. Likewise, an emphasis on forcible entry and deep strike,
to the exclusion of close combat capabilities, could result in a lack of
strong ground forces.

The armed services will be best served by investing wisely in a full
set of valid new concepts in affordable, well planned ways, while attend-
ing to the other aspects of defense preparedness. In the final analysis, a
strong military posture will be marked by the capacity to perform many
missions and operations effectively, rather than a few superbly and others
poorly. This is a central lesson of the past decades, during which the
United States struggled hard to build its superior forces of today. It likely
will prove to be the guiding beacon for building and using transformed
forces for the 21 century.
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Appendix: Key Features of New Operational Concepts

This appendix provides additional information on the characteris-
tics, attractions, and potential drawbacks of 10 proposed new opera-
tional concepts.

Joint Response Strike Forces for Early Entry Operations

The concept of joint response strike forces for early entry is an-
chored in the premise that U.S. forces must become better at deploying
to a crisis in the early stages, during the critical initial days and weeks. It
calls for configuring a portion of the military posture for rapid deploy-
ment followed by the demanding defensive and offensive operations that
take place in the early stages, often in the face of enemy surprise attacks
aimed at winning before large U.S. reinforcements arrive. Some propo-
nents argue that this concept could result in creation of standing joint
task forces in the major theater commands and the continental United
States (CONUS), charged with deploying rapidly and fighting aggres-
sively. Irrespective of command arrangements, this concept calls for joint
forces configured for early entry, capable of halting the attack, seizing the
initiative by degrading enemy forces, striking such initial targets as
WMD systems, and securing rear areas for later-arriving reinforcements.
In the view of its proponents, the strength of this concept is that it could
focus defense planning on “tip-of-the-spear” forces, with the remaining
forces providing multiple powerful shafts. Its drawback is that it could
result in insufficient attention to follow-on reinforcements that could
also be critical to winning.

Forces that will begin arriving within 2 to 4 days and complete their
deployment within 30 days must be highly ready, capable of moving rap-
idly, and unencumbered by ponderous logistics. Limited in size and often
outnumbered, these forces must be equipped with advanced information
systems, modernized weapons, and ultra-high-tech systems that provide
high lethality, survivability, and tactical flexibility. Air forces would require
stealthy interceptors and fighter bombers, supported by AWACs and
JSTARS, and ample stocks of ultra-smart munitions. Perhaps three to six
fighter wing equivalents, backed by strategic bombers, could be needed for
a single operation. Naval forces must be capable of potent littoral capabili-
ties for initially defending zones of joint operations, supporting troop
movements ashore, and bombarding enemy forces from long distances. A
carrier battlegroup, an amphibious ready group, and other specialized
combatants usually will be needed. Ground forces must be capable of pro-
tecting air bases and seaports, conducting active reconnaissance of enemy
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forces, and engaging in blocking actions and limited meeting engagements
when necessary. These will be light mechanized forces—lean enough to de-
ploy swiftly but strong enough for intense combat—or lean armored units,
coupled with air assault and deep fires assets: at least a division and prefer-
ably a corps for a single operation.

Enhanced Information Systems and Space-Based Assets for Force
Networking

While information operations are already a staple of JV 2020, the pro-
posed new guiding concept calls for accelerated efforts to develop new sys-
tems that could further enhance combat operations. Its ultimate goal is to
network all joint forces fully so that they can work together in conducting
high-speed, simultaneous, and decisive operations. This network would
bring all forces—across all services and missions, from top to bottom of the
command structure—into close contact in ways providing high coordina-
tion even if the forces themselves are widely distributed. This concept calls
for a network of interlocking information grids that provide dominant bat-
tlespace awareness: an intelligence grid, a communications grid, an engage-
ment grid, and a logistic support grid. It also calls for strong information
warfare assets: the capacity to defend U.S. networks against enemy attacks
and to degrade enemy networks.

This concept, moreover, envisions greater use of space-based assets.
Modernized satellites for communications, navigation, and intelligence
surveillance will be needed, with systems capable of operating in all
weather conditions and linked directly to the deployed forces. Also envi-
sioned is a global satellite system that provides near-real-time targeting
data: a JSTARS in space. If weapons in space are deployed, they are likely
to be limited initially to missile defense systems, but in the distant future,
other strike assets and transport systems might be deployed there. Greater
reliance on space will necessitate defensive systems for protecting against
enemy interference, coupled with capabilities to degrade the enemy’s use
of space. Overall, the strength of this concept lies in its capacity to move
U.S. forces more boldly into the information age with technologies that
enemies will be hard-pressed to match any time soon. But preoccupation
with information systems and space should not come at the expense of
neglecting combat forces and weapons. Seeing the battlefield better than
the enemy does will not, itself, guarantee victory.
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Accelerated Deployment of Theater Missile Defenses for Force
Protection

The recent effort to accelerate deployment of missile defenses is a
major departure in U.S. defense strategy and an important part of
transformation. Currently, public attention is focused on national mis-
sile defenses (NMD) and other homeland defense measures. However,
the deployment of theater air and missile defenses (TAMD) may be more
important for facilitating overseas military operations. Whereas NMD
will protect U.S. territory, TAMD will protect the Armed Forces in war
zones from attack by theater ballistic missiles and cruise missiles armed
with WMD or conventional warheads. TAMD also will help protect al-
lied countries and their forces. Currently, several systems are being de-
veloped. Lower-tier systems would provide defense against short-range
missiles: the primary system is Patriot Advanced Capability (PAC-3).
Upper-tier systems would defend large areas against medium-range and
intermediate-range missiles: included are Theater High Altitude Area
Defense (THAAD), the Navy Theater Wide System, and airborne lasers.

Decisions have not yet been made on the exact mix of systems, but
deployment likely will unfold faster than for NMD. The combination of
NMD and TAMD defenses will enhance the capacity of U.S. forces to op-
erate safely in an era of accelerating WMD proliferation. The risks are
threefold: missile defenses will not be foolproof even against limited
threats; they will complicate political relations with allies and other coun-
tries; and costly options could result in funding shortfalls for other com-
bat forces. A consideration for future force operations is that missile de-
fense deployments will not take place in a strategic vacuum. During the
Cold War, American strategy relied on several key concepts to integrate its
use of conventional and nuclear forces, such as extended deterrence, for-
ward defense, flexible response, graduated escalation, and massive retalia-
tion. Over the past decade, conventional wars have been waged outside the
shadow of nuclear escalation. In the future, conventional wars likely will
be waged against enemies possessing WMD systems. A new set of inte-
grated concepts for determining how to handle escalation will be needed,
but unlike the Cold War, missile defenses will be a factor in the equation.

Realigned Overseas Presence and Better Mobility for Swift Power
Projection

The concept of realigned overseas presence and better mobility for
swift power projection calls for switching overseas presence away from lin-
gering Cold War missions toward the new missions and strategic geography
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of the future. It would focus the U.S. presence in Europe (109,000 troops
today) away from NATO border defense and toward becoming a hub for
power projection into distant areas, not only on Europe’s periphery but in
the greater Middle East and Persian Gulf as well. It also would use a reengi-
neered U.S. presence to help guide allied forces into their own transforma-
tion. While it will continue defending on the Korean peninsula until a
peaceful resolution is achieved there, this concept would launch similar
changes in the American posture in Asia of nearly 100,000 troops, to focus
on new power-projection missions along the Asian littoral and in South
Asia. The result might be fewer troops in Europe and more in Asia; more
important, the forces would be reengineered for swift deployments to dis-
tant areas, and they would be equipped with information-era structures
and assets for new missions, which often will be mobile and littoral, not sta-
tionary and continental. Along with these changes to forces would come ef-
forts to develop better access to bases, facilities, and infrastructure along the
unstable southern belt.

This concept also calls for stronger strategic-mobility assets to speed
the deployment of CONUS-stationed forces and logistic support assets to
crisis zones. It would invest in more prepositioning of equipment and
stocks afloat and ashore, bigger and faster transport ships, improvements
to existing heavy air transports, better offshore logistic support, and faster
offloading abroad in places where access to big ports and airfields is lim-
ited. As new technology becomes available, super-heavy air transports and
ships might also be acquired. Overall, the combination of a realigned over-
seas presence and better mobility for swift power projection offers prom-
ise in the mid-term, and this concept can be mostly carried out with exist-
ing or emerging technologies. But altering overseas presence can alarm
countries losing U.S. forces as well as those gaining them. In addition,
while modest increases to strategic mobility forces are affordable, major
improvements could be expensive.

Interoperable Allied Forces for Multilateral Operations

The concept of interoperable allied forces for multilateral opera-
tions recognizes that most U.S. combat operations will be multilateral,
often involving major participation by allies and partners. Accordingly, it
calls for efforts to reengineer and improve their forces so that they can
operate with American forces that are undergoing transformation. This
concept emphasizes the need for allied information systems and networks
that can interoperate with U.S. networks. In the coming era, interoper-
ability will mostly be a product of establishing connectivity between
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American and allied information nets, rather than acquiring identical
weapons and munitions. This concept also envisions allied improvements
to provide better expeditionary forces, power projection assets, long-dis-
tance logistic support, modern weapons, and smart munitions. It aims
not for mirror images of the Armed Forces, but instead for allied forces
that can participate as team players, often carrying out niche missions of
their own.

In Europe, this would involve a follow-on to the NATO Defense Ca-
pability Initiative (DCI). Adopted in 1999 as a multiyear plan, DCI was
broadly cast and is now stalling. A new initiative would focus more nar-
rowly on configuring modern allied forces for networked operations and
for new expeditionary and projection missions. Such a plan could be inte-
grated with European Union efforts to create multilateral forces of its own.
In the Persian Gulf, this concept takes advantage of improving Saudi and
Kuwaiti forces, and those of other friendly countries, to provide better
niche assets in such critical areas as initial defense, suppression of enemy
antiaccess efforts, and support of U.S. reinforcements. In Asia, it envisions
the forces of Japan, South Korea, Australia, and other countries gradually
becoming better at power projection, new missions, and interoperability
with the Armed Forces. Overall, the idea of better and more interoperable
allied and partner forces makes strategic sense and is vitally necessary if fu-
ture U.S. military strategy is to succeed and burdens are to be shared fairly.
But this concept faces political constraints. Convincing these countries to
respond with bigger defense budgets and improved forces is easier said
than done. Even when allied and partner forces are militarily capable, mul-
tilateral combat operations can be difficult to carry out. When allied forces
fall short in their missions, American forces must pick up the slack or risk
damaging battlefield setbacks.

Maritime Littoral Operations for Projecting Power Ashore

Ever since the Cold War ended and the Soviet naval threat disap-
peared, the U.S. Navy has increasingly focused on littoral operations. In
the past decade, the Navy has played important littoral roles in Desert
Storm, Kosovo, the Balkans, peacekeeping, enforcing no-fly zones in the
Persian Gulf, and helping deter MTW aggression by Iraq and North Korea.
Such missions will continue, but new maritime littoral operations will be
different and more demanding. These operations increasingly will focus
not just on controlling littoral waters but also on using the littoral to proj-
ect naval and marine power ashore in support of joint campaigns. In the
coming years, these naval missions will be conducted against enemies that
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may possess missiles, mines, and submarines capable of threatening Amer-
ican ships. Naval forces, supported by joint assets, will be operating along
the vast Asian littoral for the strategic purpose of reassuring allies and
friends, protecting critical sea lines and commerce zones, and dissuading
China from pursuing excess geopolitical ambitions.

The combination of heightened threats and new emphasis on Asian
littoral missions has given rise to a mounting debate over the Navy’s future.
One issue is its size: whether it should stay level at about 300 ships, grow, or
decline as a result of slow shipbuilding. Another issue is the nature of the
Navy’s future ships: whether big carriers and traditional combatants should
dominate or, instead, the Navy should procure different platforms. A third
issue is political: determining how to employ Asian littoral operations in a
manner that advances American interests and regional stability rather than
inflaming tense situations. Resolving these issues wisely will be key not only
to charting the Navy’s course but also to carrying out U.S. defense strategy
and foreign policy in an era of accelerating globalization.

Standoff Targeting and Forcible Entry for Antiaccess/Area-Denial
Threats

The operational concept of standoff targeting and forcible entry is fo-
cused on overpowering antiaccess or area-denial threats so that the Armed
Forces can gain decisive entry into hot crisis zones. Its two components are
intended to work together on behalf of the same strategic purposes.
Whereas standoff targeting helps suppress enemy defenses, forcible entry
operations complete the job and establish U.S. forces at forward locations
in the crisis zone. The challenge is to integrate these two components with
their relative contributions in mind.

Standoff targeting involves using strategic bombers, cruise missiles,
and future exotic systems to bombard enemy targets from long distances.
The use of strategic bombers to support theater campaigns is hardly new;
the United States employed B-52s in Vietnam and made significant use of
bombers and cruise missiles in Desert Storm and Kosovo. The idea has
gained added prominence recently for two reasons. Some analysts fear that
in future conflicts, American forces either will lack access to forward bases
and infrastructure or will be unable to operate safely against enemy anti-
access/area-denial threats. In addition, the existing forces of nearly 200
bombers and ships with cruise missiles can generate up to one-fourth of
the military’s air-delivered firepower. The growing accuracy of smart mu-
nitions is giving them the capacity to carry out lethal bombardment cam-
paigns on their own, from rear bases and outside enemy threat envelopes.
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A key effect can be to help suppress enemy defenses, thereby allowing
other U.S. forces to converge. The time has arrived to make full use of these
increasingly effective assets in American plans for future theater war.

Standoff targeting clearly has a contributing role to play in future
defense strategy. At issue is whether it should be supplementary to or a
replacement for traditional forward-deployed forces. Arguments against
relying too heavily on this concept are severalfold. The act of abandon-
ing forward commitments in favor of rearward stationing could unnerve
allies and friends that rely on American security guarantees, while sug-
gesting to adversaries that the United States is losing the willpower to re-
sist them. Some analysts dispute the notion that forward bases will often
be lacking, and they assert that future enemy threats can be readily over-
come. They note that the act of relying heavily on standoff targeting
could necessitate a big increase in associated forces, perhaps requiring
more B-2 bombers and cruise missile ships in numbers that divert major
funds from other combat forces.

Forcible entry asserts that U.S. military strategy should remain an-
chored in forward operations but acknowledges that future antiaccess/
area-denial threats will necessitate a concerted effort to become better at
directly inserting combat forces in the face of opposition. Supporting this
concept is historical legacy. The Armed Forces have been operating suc-
cessfully against such threats since World War II. The threat posed by So-
viet forces during the Cold War was considerably more potent than that
likely to be mounted by future rivals any time soon. Nonetheless, the com-
bination of enemy ballistic missiles and cruise missiles, submarines and
mines, and WMD systems means that future crisis interventions in many
places will be more difficult than those of the past decade, when little op-
position to U.S. deployments was encountered.

Forcible entry will require a joint, coordinated effort by all services.
The challenge will be to improve the forces in ways that are effective, bal-
anced, and affordable. Better standoff targeting and other strike assets will
be needed to help suppress enemy defenses. The Navy will require better
networked defenses against cruise missiles, ballistic missile defenses, and
other threats. The Air Force and Army will need to become proficient at
swiftly deploying stealthy air interceptors and Patriot batteries. The Army
and Marines will need to be able to deploy light, dispersible forces in the
early stages. Airfields, ports, and other infrastructure will require harden-
ing. Improved capabilities will be needed for offshore logistics and force
projection into unprepared areas. Often lost in the clamor for expensive
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programs in this arena is recognition that better allied forces potentially
can carry much of the early defense load, thereby easing the forcible entry
challenge for American forces.

Enhanced Tactical Deep Strikes for Effective Use of Joint Air Assets

The concept of enhanced tactical deep strikes aims at upgrading
the capacity of forward-committed U.S. forces to conduct lethal air
bombardment of enemy formations in their rear areas. While strategic
bombers and cruise missiles can help, a deep strike campaign would be
carried out primarily by tactical air forces, multiple launch rocket sys-
tems (MLRS) with Army tactical missile systems (ATACMs), attack heli-
copters, and long-range artillery. Major progress has been made recently
in strengthening the Armed Forces in this arena but further gains are
possible. JSTARS and navigational satellites permit near-real-time tar-
geting, including targeting against mobile ground forces. Such muni-
tions as the joint air-to-surface standoff missile (JASSM), the joint direct
attack munition (JDAM), the joint standoff weapon (JSOW), sensor-
fused weapons (SFW/Skeet), and the brilliant anti-tack munition (BAT)
permit highly accurate, lethal strikes against a wide spectrum of targets,
including armored vehicles. The F-22, Joint Strike Fighter (JSF), and
F/A-18 E/F provide stealthy aircraft for suppressing enemy air defenses
and carrying out major bombardment using the full spectrum of mod-
ern munitions. As UAVs and UCAVs mature, they can complement these
combat aircraft in useful ways.

As these systems are acquired, deep strike campaigns will become an
increasingly important part of operational strategy for keeping enemy
forces at bay, destroying them rapidly, and winning wars decisively. Ef-
fects-based targeting can help determine optimal ways for allocating
strikes against enemy forces, infrastructure, and industry, thereby further
enhancing the effectiveness of deep strikes. Yet deep strike campaigns can-
not win wars on their own. Especially in conditions where the weather is
bad, the terrain is difficult, the enemy must be overpowered in a few days,
or territory must be occupied, strong ground combat forces will be
needed. For deep strike campaigns to succeed, smart munitions must be
available in adequate quantities, and air forces must have the support as-
sets and spares needed to generate high sortie rates. Because shortfalls al-
ready exist, buying sufficient stocks of smart munitions is a critical prior-
ity. Modernization with new combat aircraft is important, but the high
cost of buying several thousand new models will necessitate a resource
strategy of phased procurements to ensure affordability.
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Decisive Close Combat Operations and Deep Maneuver for
Ground Assets

The concept of decisive close combat operations and deep maneuver
focuses on ways to strengthen Army and Marine forces for close combat
and deep counterthrusts so that they will continue to enjoy superiority over
enemy forces in situations where crushing, fast-paced ground campaigns
are needed, accompanied perhaps by war-termination efforts that occupy
enemy territory. Currently, active Army forces provide four light divisions
(infantry, airborne, and air assault) and six heavy divisions (armored and
mechanized). In its Interim Force plan, the Army intends to reconfigure six
brigades with light armored vehicles so that they can deploy rapidly, in-
cluding aboard tactical air transports. In pursuing its Objective Force over
the long term, the Army plans to create new fighting vehicles that will re-
place heavy tanks and artillery tubes with weapons that weigh far less but
have comparable firepower and survivability. This vision depends heavily
on major progress in exploratory research and development programs that
will take years to develop, and even then could encounter serious trouble in
creating new ground weapons that are light but survivable, powerful, and
embedded in protective systems. Until then, the Army may be well served
by anchoring its plans on Interim Forces, keeping its tanks and other
weapons, and making better use of prepositioning to be able to deploy
faster than now. Heavy forces with prepositioned equipment often can de-
ploy faster than light forces, with no prepositioning, from CONUS.

Some critics argue that today’s focus on technology should be ac-
companied by continuing efforts to reorganize and reengineer Army force
structures. Progress in this area could help reduce the Army’s multiple
command layers and large logistic support assets, while creating new com-
bat formations for swift maneuvers and decisive strikes in joint operations.
The Army and Marines are not pursuing near-term modernization with
full suites of new weapons, but they are seeking new helicopters and ar-
tillery tubes plus upgraded tanks and infantry fighting vehicles. Progress
in these programs will be needed as part of any effort to pursue this oper-
ational concept.

Deliberate and Sustained Operations

The previous nine concepts assume that the Armed Forces will
swiftly deploy to a crisis and then launch aggressive operations aimed at
rapidly overpowering the enemy and attaining decisive victory within a
few days or weeks. Afterward, American forces presumably would with-
draw from the scene as soon as possible. Such short, explosive, high-tech
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wars may be common in the future most of the time, but U.S. defense
strategy should also plan for other types of wars. Some conflicts may be
marked by deliberate operations aimed at controlling a crisis over a
lengthy period, rather than overwhelming enemy forces immediately. An
American presence may remain for a long time in order to exert control
over political aftermath.

Deliberate operations may not be the preferred norm of American
military strategy, but they can be made necessary by a host of considera-
tions: crises that build slowly, allies that balk, physical constraints that pre-
vent U.S. forces from deploying fast, enemies that refuse to be beaten, or
wars interspersed with periods of diplomacy. Sustained operations can
occur not only as a result of wars dragging on without a conclusion but
also as a result of political decisions to occupy the territory of a defeated
enemy as part of war-termination policies. Today’s no-fly zones in Iraq are
an example of compelled political settlements that require an enduring
postwar presence on friendly soil. Peacekeeping, of course, is a hallmark of
deliberate sustained operations. This concept calls attention to the need
for the Armed Forces to remain prepared for these operations, even as they
acquire greater capabilities for winning rapidly and decisively. Remaining
prepared for such operations requires a focus on traditional combat forces
(for example, infantry), logistic support units, and war reserve stocks that
otherwise might lose favor in a defense strategy focused on winning rap-
idly and decisively. It also necessitates remaining aware that modern war
may not always take the form that American plans, forces, and technology
want or expect.

Notes

! See Department of Defense, Quadrennial Defense Review Report (Washington, DC: Depart-
ment of Defense, 2001).

2 See Joint Staff, Joint Vision 2020 (Washington, DC: Government Printing Office, June 2000).

* For more analysis, see Hans Binnendijk and Richard L. Kugler, Adapting Forces to a New Era:
Ten Transforming Concepts, Defense Horizons 5 (Washington, DC: Center for Technology and National
Security Policy, National Defense University, October 2001).
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ployable without sacrificing survivability and lethality. The trans-

formed organization must retain the survivability, lethality, and
tactical mobility of heavy forces and the agility and deployability of light
forces.!

The Army has launched a major effort to transform itself and the way
it conducts land operations. Officials regard the endeavor as the “most sig-
nificant and comprehensive effort to change this Army in a century,” one
that will “revolutionize land-power capabilities.” The goal is a ground
force that is more rapidly deployable and tactically agile than, but as sur-
vivable and lethal as, today’s heavy forces. It will be a “full spectrum” force,
dominant not only in war but also, with minimal modification, in peace-
keeping, humanitarian intervention, and disaster assistance operations.
The centerpiece of the fully transformed Army would be the Objective
Force, a ground force that would bear little physical or operational resem-
blance to today’s Army. But long before the Objective Force takes shape,
the Army will begin to incorporate interim brigade combat teams (IBCTs)
equipped with light armored vehicles and adapted to new tactics. Army
transformation thus aims to make change very rapidly, even while estab-
lishing the basis for more dramatic change over the longer term.

Post-Cold War strategic realities, notably the emergence of a broad
array of missions in unpredictable locales, make transformation necessary.
Change is made possible by new technologies, especially information tech-
nologies that promise to allow greater situation awareness, more precise
fires, and more distributed, nonlinear operations. The new technologies
were producing change even in the Cold War Army. The demands of the
new strategic setting add new dimensions to the transformation in areas
such as mobility and agility.

T he Army faces the clear challenge of becoming more rapidly de-
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Like any other ambitious endeavor, transformation faces sizable
risks. These perils usually are defined largely in technological terms,
many of which are inherent in the Army vision of its future. Moreover,
almost every risk has a technological dimension to it. But the risks here
run well beyond those associated with technology. Can the Army find
and train people—followers as well as leaders—able to fight the distrib-
uted, nonlinear, all-arms warfare it envisions? An even larger risk stems
from the steady elimination of a margin for error, ambiguity, or uncer-
tainty. Paring away armor to reduce weight shifts the burden of force
protection increasingly to information. Given what is available today in
the way of light antiarmor weaponry, the need for situation awareness is
dauntingly high.

Another risk is that the strategic factors driving Army transformation
will evolve unfavorably over the years in which the Army hopes to imple-
ment transformation. What if a Cold War-like set of strategic circum-
stances—a more geographically focused, heavily armored threat—were to
reemerge over the next 20 years? Further compounding the complexity are
the uncertainties surrounding the unfolding war on terrorism and the Army
role in it, both in waging offensive operations against terrorists and their
sponsors and in the evolving area of homeland defense.

These risks compel the Army to move cautiously, relying on extensive
experimentation and employing significant hedges against full or partial
failure. If transformation is carried forward properly, however, even a par-
tial failure—measured against the Army’s very high standards of success—
is likely to yield more effective ground forces. With this perspective in
mind, this chapter will examine the proposed Army transformation and
the opportunities and hurdles that lie ahead.

The chapter begins by outlining why transformation is necessary. It
then touches upon key enabling technologies, most notably the array of
information systems and networks underpinning the envisioned transfor-
mation. We next describe the Army’s three-pronged approach to transfor-
mation, which provides for an Interim Force on the way to the futuristic
Objective Force, while maintaining and modernizing the present Legacy
Force. Issues crucial to the Army transformation—its organization and
doctrine as well as its technology—are explored, as are options for trans-
formation if conditions differ from present-day projections. These options
include both evolutionary and “leap-ahead” alternatives. Finally, we out-
line the implications of the war on terrorism for U.S. military missions
and hence for demands on the Army.
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Why Transform the U.S. Army?

Even before the Cold War ended, the Army was realizing that the
information revolution promised potentially radical improvements in
the effectiveness of ground forces, as well as significant changes in their
organization. The Soviet Union first called attention to this issue in the
1970s with discussion in military journals of what it called the military
technical revolution. By the 1980s, the label had been altered in the
United States to the revolution in military affairs, but the core theme re-
mained the same: given what the information revolution was doing to
commercial firms, surely it could work radical change in military forces.
The air services saw ways to exploit the new technology to produce
greater precision in air-to-air and air-to-ground firepower while manag-
ing more complex air operations. Army officers also sought advances in
precision. In addition, watching commercial firms eliminate layers of
management, the Army also had cause to wonder whether information
technologies might not portend significant alterations in the traditional
combat hierarchy as well.?

In this sense, the strands of today’s Army transformation reach well
back into the Cold War. The artillery branch, for example, exploits satel-
lites and electronics to use the global positioning system to lay in its ar-
tillery pieces and to add speed and precision to aiming artillery tubes (this
was the role of the Tactical Artillery Fire Control [TACFIRE] system). In-
formation technologies have been used to improve the accuracy and rate
of fire of the M—1 tank. In the early 1990s, the Army inaugurated Force
XXI, an effort to use communication technologies to create a more dis-
tributed, networked ground force armed not only with more precise fires,
but also with much better intelligence on the position of its own as well as
enemy forces. The 4™ Infantry Division (Mechanized) at Fort Hood, Texas,
has served as an experimental testbed for these new technologies and con-
cepts, which are also referred to as digitization. The 4™ Division became
the Army’s first fully digitized division in 2001.*

While one stimulus for transformation arose from technological
trends rooted in the Cold War era, a second set of forces rose out of the
Army’s post-Cold War experience. The stable paradigm of large-scale, high-
intensity conflict with the Soviet Union gave way in the 1990s to a series of
diverse operations in disparate locations. These ranged from heavy armor
operations in the Persian Gulf War to rapid lighter interventions in Haiti
and Panama, to humanitarian intervention and urban warfare in Somalia,
and then to peace enforcement in the Balkans. War remained a possibility;
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indeed, throughout the 1990s, the Nation asked all of the services to be ready
to fight two major theater wars simultaneously. But most deployments the
Army experienced in the 1990s were smaller-scale contingencies. ®

This new and broader menu of missions called, first, for a full-spec-
trum force, one as capable of performing operations other than war
(OOTW) as of fighting war itself. The difference in force requirements is
not trivial. While there are technologies, operational concepts, and organi-
zational functions that span both domains, there are also substantial differ-
ences, as the Army has discovered in trying to accommodate a steady diet
of OOTW while retaining the strength and skill for major high-intensity
combat. In particular, it has discovered that while it is already a full-spec-
trum force in terms of having the capabilities needed for a diverse array of
OOTW located somewhere in the warfighting structure, these capabilities
do not readily emerge from that structure, and their use in OOTW can im-
pose a heavy burden on the warfighting force.® Conversely, the Army has
discovered that forces well designed and prepared for wartime operations
can find themselves deficient in OOTW.”

The Army’s experience in the 1990s also revealed a need for much
improved strategic responsiveness. In sharp contrast to the geographic
focus of the Cold War experience, which allowed for massive preposition-
ing of units, equipment, and supplies in Europe and Northeast Asia, the
post-Cold War Army must be able to deploy rapidly around the world.
This requirement favors a lighter force, hence the goal of an Objective
Force featuring a family of vehicles all considerably lighter than the M—1
tank (65—70 tons) or the M—2 Bradley Fighting Vehicle (roughly 32 tons).?
Given that so much of what the Army takes on an operation consists of
fuel, ammunition, and spare parts, however, strategic responsiveness also
demands reduced logistics requirements for future Army forces. The stated
goal of Army transformation, achievable or not, is the ability to deliver a
brigade anywhere in the world 96 hours after “wheels up,” a division
within 120 hours, and a full corps within 30 days.

Responsiveness is, however, more than a matter of delivering forces
to a theater rapidly. It includes the ability to move about the region once
there. In regions with very poor infrastructure, M—1 tanks may become
nothing more than expensive bunkers. Thus, even if the Army were able to
preposition equipment and supplies for its heavy forces in key locations
around the world, it would still need a lighter, more mobile force in many
tactical situations.
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A final component of strategic responsiveness has to do with the or-
ganization itself. Armies geared to fight big wars generally tend to be or-
ganized around relatively large components. Combined with the Nation’s
seeming aversion to casualties and the Army’s own post-Vietnam desire to
mass forces for decisive operations, this organizational feature has often
seemed to prevent the Army from offering the President and the Secretary
of Defense a wide range of ground options in contingencies. When advis-
ing senior military and civilian leadership on possible ground options dur-
ing the 1999 Kosovo conflict, for example, Army leaders appeared to offer
only very large ground force alternatives involving multiple divisions and
requiring months of preparation. Whatever the military merit of these al-
ternatives, they were not palatable politically. The Army risked being
viewed, rightly or wrongly, as unwieldy and inflexible, and thus irrelevant.

The need for greater strategic responsiveness was recognized during
the Clinton administration and has also been adopted by the Bush admin-
istration. The terms of reference of Secretary of Defense Donald Rumsfeld’s
Quadrennial Defense Review (QDR) 2001 note the importance of broad-
ening the range of military options available to the President.” They call for
enhancing the employability and deployability of U.S. forces, extending
their reach, and minimizing their deployed footprint. They identify a need
for forces that are “lighter, more lethal and maneuverable, survivable, and
more readily deployed and employed in an integrated fashion.”!® Although
these phrases apply to all U.S. military forces, they have obvious signifi-
cance to the Nation’s ground forces.

The demands for change emanating from the Army’s 1990s experi-
ence mesh with the technological impetus for change. A heavy tank force
is also able to exploit the information revolution to achieve greater effec-
tiveness; such is the case with the 4 Infantry Division. But as the Army
seeks lighter vehicles, the premium on good information rises sharply.
Armor is, in effect, an insurance policy against ignorance of the enemy’s
location and weaponry. Short of truly miraculous improvements in the
stopping power of light armor, future Army vehicles will lack that insur-
ance policy as they advance into enemy forces likely to be armed with a
growing assortment of readily available antiarmor munitions. They will
have to know where the enemy is to a degree that heavy forces would like
but do not require. It will be even more crucial for them to be able to take
the enemy on at a distance and with lethal precision.
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Getting There from Here: Key Enabling Technologies

>«

General Eric Shinseki’s “transformation speech” on October 12, 1999,
focused attention mainly on medium-weight vehicles. Since then, a major
competition among off-the-shelf candidates for the Army’s interim armored
vehicle has reinforced this focus while drawing attention to the underlying
wheeled-versus-tracked debate that is roughly as old as motorized vehicles.
Yet clearly at the core of the Army’s transformation are information tech-
nologies, with which the Army had begun to experiment well before Octo-
ber 1999, notably in Force XXI and the digitization program. Presumably
the fruits of that effort can be transferred, in whole or in part, to the Interim
and Objective Forces of the future. Army transformation will stand or fall
mainly on its success in exploiting information technologies.

The technological challenges in this area are daunting. The ground
environment has always been less forgiving to complicated devices than
the air or sea. Hence the Army has found it more difficult than its sister
services to pack electronic components into its platforms. Nonetheless, the
effort continues to equip future Army forces with new and better capabil-
ities, including greatly improved situation awareness, enhanced command,
control, communications, computers, intelligence, surveillance, and re-
connaissance (C*ISR), and expanded use of robotics.

The objective of greatly improved situation awareness is to have
ready access to a wide scope of information relevant to ongoing Army op-
erations, from initial deployment to reception in the theater to engage-
ment and sustainment of the deployed forces. In particular, the ability to
have real-time information and shared displays on the disposition of
friendly and enemy forces—the common operational picture—should
allow the Army to engage enemy units more effectively. This in turn holds
out the prospect that physically lighter Army forces can retain high lethal-
ity and survivability against heavier enemy forces, and thus it directly con-
tributes to the Army’s strategic responsiveness.'! This information is also
essential to driving down logistics requirements, which for many heavy
units make up about 80 percent of the Army’s strategic lift requirement.'?

CYISR must be enhanced. Fundamental to future force survivability
and lethality is the ability to see and hit enemy forces before they can
engage lighter U.S. units. The Army concept for doing so calls for a highly
networked system of sensors and communications permitting rapid direct
and indirect fires. Improving the speed, quality, and reliability of sensor-to-
shooter links is essential to minimizing the time between target identifica-
tion and engagement by direct or indirect fires, using Army or other joint
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service assets. Likewise, networked fires allow strikes in quicker succession,
over increasingly wide areas, and against more dispersed targets. All these
capabilities should contribute to the combat effectiveness of a much lighter
U.S. Army against a heavier and perhaps larger enemy ground force.

Army officials envision a significantly expanded role for robotics at
various levels of sophistication to reduce both casualties and the need for
extensive logistics support. On the high end in this realm are largely au-
tonomous unmanned ground vehicles that can locate and engage targets.'?
Less futuristic are robotic vehicles that can be directed by manned com-
mand vehicles to perform various tasks.

How far the Army can exploit information technologies—and in par-
ticular, whether it can achieve the extremely high levels of situation aware-
ness some senior officers expect—remains an item for speculation. The key
hedge against failure in the information realm is improved armor or better
active protection systems, such as sensors that see an antiarmor munition
in flight toward the vehicle and activate some mechanism to kill it before it
hits (ideally, without also endangering friendly soldiers nearby). Improved
armor includes an array of composite and self-repairing, self-strengthening
“smart” armors now in laboratory development. Some combination of en-
hanced situation awareness and enhanced vehicular protection presumably
can yield an acceptable overall level of protection.

Reducing the logistics footprint of deployed Army forces calls for ad-
vances in a range of technological areas. The Army speaks of “ultra-relia-
bility” in its machinery, for example. Success in this area would involve not
only the development of new technologies but also a willingness—rarely
seen in Cold War-era weapon development projects—to sacrifice per-
formance goals for greater reliability. Developing munitions of smaller cal-
iber could cut the physical size of ammunition deliveries substantially,
while greater accuracy could reduce the numbers required for success.
New engine technologies could reduce fuel consumption or, in the more
distant future, totally change the kind of fuel required. One promising
technology is fuel cells producing water as a byproduct, allowing the Army
to reduce water supplies to its deployed units.

Given that so much of the Army emphasis is on rapid deployment,
the future of long-distance transportation technology is relevant as well.
The service emphasis on exploiting technology to reduce the weight of
any deploying force is partly driven by the limits of technology in mak-
ing advances in long-distance transportation, especially in airlift. There
is little indication of any pending revolution over the next few decades in
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the ability to move great weights long distances rapidly by air. While
some promising uses of technology are in the works for improving air-
lift capacity, such as heavy-lift dirigibles, the mainstay of long-distance
deployment by air will remain traditional fixed-wing transport aircraft.
Substantial improvements undoubtedly will be made in avionics, dura-
bility, engine efficiencies, and overall supportability, but the strategic and
tactical airlift fleet of 2025, in terms of raw lift per aircraft, will not be
significantly different from today’s.!*

Fast sealift technologies continue to demonstrate prospects for in-
cremental increases in speed. Far less sensitive to weight and dimensional
restrictions than aircraft (barring a truly revolutionary breakthrough in
airlift), sealift will remain the principal mode of strategic deployment for
most Army units, whether they be Legacy, Interim, or Objective Forces.

The risks here are obvious. Ground forces are not well adapted for
rapid and dramatic technological advances; ground warfare is too complex
and unfolds in too unforgiving an environment to permit leaps into the
technological unknown. Yet the proposed Army transformation depends
on significant advances in a staggeringly wide array of technological realms.
To be sure, advances across the whole array are not essential for progress.
But the reduction in armored protection and the need for strategic respon-
siveness nonetheless create huge demands for significant improvements in
today’s accepted performance.

The Plan for Transformation

The Army’s specific roadmap for transformation is captured in the
trident chart (figure 4-1) that has become familiar since Chief of Staff
General Shinseki launched formal transformation in October 1999. The
three prongs on this chart—Legacy Force, Interim Force, and Objective
Force—seem redundant unless the risks inherent in achieving the Objec-
tive Force are appreciated. Backups and hedges are essential, and if they are
pursued properly, a variety of transformation outcomes could yield im-
proved ground forces.

The three prongs serve different purposes and offer different backups.
The Interim Force is a near-term effort to produce lighter and more mobile
brigades and divisions. It is meant above all to solve an operational short-
fall that was exposed when the 82¢ Airborne Division deployed to Saudi
Arabia in 1990, days after Iraqi heavy forces invaded Kuwait. The inability
of these airborne units to do much against the heavier Iraqi armored forces
highlighted the Army’s lack of a force that was both rapidly deployable and
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Figure 4—1. The Army Transformation
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Source: Army Transformation Briefings, Association of the U.S. Army (AUSA) Transformation Panel, Institute for Land Warfare, October 2000,
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sufficiently survivable and lethal to engage heavier opposing forces success-
fully. Creation of the Interim Force also gives the Army a vehicle for exper-
imenting with lighter and more networked capabilities. These new units
could, if successful operationally, also help create a constituency within the
Army for medium-weight units.

The Objective Force is the force of the distant future, the end prod-
uct of long-term research and development efforts meant to culminate in
radically improved Army effectiveness and responsiveness. As such, it is
the most dependent of the three forces upon advances in science and tech-
nology and the ability to incorporate these new technologies into the
force. The Objective Force is to be based on a class of completely new plat-
forms, collectively known as the Future Combat Systems, which are to
weigh 20 tons or less. Initial elements of the Objective Force are currently
scheduled to enter the force by 2010, with the entire Army converted by
about 2032.

The Legacy Force consists primarily of the Army’s current heavy ar-
mored and mechanized divisions, modernized at some level to retain their
effectiveness. This part of the transforming Army will remain essential for
missions where heavy forces can dominate. It will also serve to ensure
against an uncertain future in which threats may materialize that require the
range and depth of capabilities contained in the heavy forces. Like the
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IBCTs, elements of the heavy force can be used to test various advanced
technologies and concepts in support of the longer term transformation,
most notably digitization. The Legacy Force also serves as a hedge against
setbacks in aggressive Army transformation efforts; maintaining this force is
a way to mitigate the many risks the push toward the Objective Force entails.

In sum, the Army transformation plan pursues all three prongs as
the means to balance current and near-term risks against future risks.
The risks to be balanced are multidimensional: risks due to uncertainty
about the future strategic environment, technology risks associated with
the transformation, and institutional risks of pushing the Army too fast
or in too many directions during the transformation process. The Army
transformation does not fall neatly into either of the two dominant
schools described in chapter 3 about transformation strategies. The Ob-
jective Force and the envisioned end-state of the full transformation em-
body truly revolutionary military change, but the overall process is much
more evolutionary in nature. By adopting the three-pronged approach to
transformation, the Army has in fact embraced a mixed strategy.

What follows is a detailed examination of the three forces to reveal
the relative scale of the technologies and risks involved, their implications
for long-term risk management and force tradeoffs, and how the Army in-
tends to straddle the evolutionary/revolutionary transformation divide.

The Interim Force

The Interim Force is intended to be a full-spectrum combat force
consisting of medium-weight brigades, known as Interim Brigade Combat
Teams (IBCTs). Embedded within division structures, the teams are de-
signed to complement the capabilities of existing light and mechanized
forces. Although optimized for small-scale contingencies, these brigades are
expected to be employed across a range of military operations, from con-
ducting stability and support operations to participating in major theater
war as a subordinate maneuver element of heavier forces. The force’s prin-
cipal operational attribute is its high operational and tactical mobility.!>

The IBCTs are designed to have several core qualities. In addition to
being C-130-transportable and full-spectrum-capable, they must also be
able to operate in environments with very limited infrastructure. The
IBCTs should not require major air/sea ports of debarkation and are not
intended to need much time and resources for reception, staging, onward
movement, and integration.'® They are designed to be ready for opera-
tions, including combat, almost immediately after arriving. These highly
mobile forces must also be capable of moving long distances rapidly. The
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intent is to have them organized to deploy with a minimal logistics foot-
print, carrying enough supplies for 3 days of operations without outside
support.” To keep the IBCT footprint small, they are to rely on division
and higher echelons for additional capabilities from outside the opera-
tional area, such as intelligence and indirect fire support. Robust, ad-
vanced CISR systems are therefore needed to ensure that they have the
full range of necessary capabilities.

The interim armored vehicle (IAV) is a light wheeled vehicle that will
come in two variants, a mobile gun system and an infantry carrier, and is
intended to be the Interim Force’s primary combat platform. The AV is
based on existing light armored vehicles modified with advanced digital
communications and information enhancements, many of which will be
upgrades based on relatively mature technologies. The Army is currently
planning to fund six to eight IBCTs; the first is being organized at Fort
Lewis, Washington.!® The first IBCT is scheduled to be fully fielded in
spring 2003 and to reach full operational capability in 2005." Between
2,131 and 2,791 IAVs will be needed to equip the IBCTs (depending upon
the number of teams actually fielded).?

As currently organized, the IBCT is infantry-heavy and will have a
combined arms capability at the battalion and company level. This struc-
ture is intended to give the teams a greater range of operational capabilities
at the brigade level. The IBCTs also will reduce the need to pull together a
task force from different units on short notice, which can slow deployment,
add time to achieving full operational capability in the field, increase the
size of the deploying force, and reduce force effectiveness by losing unit co-
hesion. Integrating a combined arms capability at these lower echelons is
also meant to provide the IBCT with enhanced combat power. The team’s
heavy infantry orientation is best suited for military activities, whether
peacekeeping or combat operations, in terrain where dismounted infantry
will be in especially high demand.

Three motorized combined arms infantry battalions are the major
IBCT fighting components. Other elements include the reconnaissance,
surveillance, and target acquisition (RSTA) squadron, an anti-tank com-
pany, an artillery battalion, a brigade support battalion, engineering, mil-
itary intelligence and signal companies, and the brigade headquarters and
headquarters company.?!

IBCTs will rely greatly on situational understanding, provided by the
RSTA squadron, to compensate for their lack of heavy armor protection.
For example, the organic artillery battalion of the IBCT would be expected
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to conduct counterbattery fire before the enemy shoots, based on RSTA
squadron targeting information. Thus, its information flows will be essen-
tial to survivability of the medium-weight brigades.

The RSTA squadron is responsible for the traditional roles of recon-
naissance, surveillance, and target acquisition, with a much greater empha-
sis on precision and speed in conducting these roles. It is also intended to
provide a much broader situational understanding of the overall opera-
tional environment, including not just military but also political, cultural,
economic, and other information relevant to the operation. With informa-
tion and mobility, augmented by RSTA and intelligence, surveillance, and
reconnaissance assets, the IBCT will be able to conduct dispersed, nonlin-
ear operations with its units, even though individual tactical engagements
may be widely separated geographically (a typical IBCT area of operations
will be 50 square kilometers).?

Operating in the smaller-scale contingencies for which they are opti-
mized, the IBCTs are expected to require little or no augmentation from
higher echelons. Augmentations will likely be required for other roles, es-
pecially for major theater war-like high-intensity combat, in which the
IBCT may require additional nonorganic assets such as lift and attack hel-
icopter assets, more artillery, and air defense. Any significant augmentation
would increase the amount of time a team would need to deploy. Although
IBCTs are designed principally to fill the near-term light-heavy gap, they
will also help explore innovative doctrine and organization employing
medium-weight forces. As such, the IBCTs are envisioned as “the vanguard
of the future Objective Force.”?

The Objective Force

The Objective Force is built around the Future Combat Systems
(FCS), a family of vehicles that will weigh 16 to 20 tons and will be sized
to be transportable within the C-130 or similar aircraft. If fully realized,
the Objective Force is meant to provide the Army with the ability to de-
ploy a combat-capable brigade anywhere in the world in 96 hours, a divi-
sion in 120 hours, and 5 divisions in 30 days. As they are characterized by
senior Army leadership, “Forces equipped with FCS will network fires and
maneuver in direct combat, deliver direct and indirect fires, perform intel-
ligence, surveillance, and reconnaissance functions, and transport soldiers
and material.”>

The ECS is envisioned as a system of systems in which manned
command and control vehicles are networked with many unmanned
reconnaissance assets and platforms delivering weapons. This networked
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group of systems is intended to perform as a combined arms team. Manned
vehicles would perform many combat operations from concealed positions,
reducing their exposure to enemy fires and direct engagements and helping
these light FCS platforms survive on the modern battlefield. Superior sen-
sors and networks would provide the means to locate and track targets from
these more concealed positions. Robotic vehicles operating as necessary in
more exposed areas could fill requirements for line-of-sight capability.> Ad-
vanced composite armor and active protection systems, including a variety
of sensors to detect and rapidly engage incoming weapons, enhance vehicle
and crew survivability, as do a variety of low-observable (stealth) character-
istics built into the platforms.?° The Army’s investment in science and tech-
nology for the Objective Force aims to resolve several challenges posed by
the FCS concept:

= balancing sustained lethality, survivability, and deployability

» reducing strategic lift requirements to move and sustain the force

» providing battlefield awareness at all levels of command through
secure, digitized communications.

Overcoming these challenges depends heavily on solving the net-
working of all the system elements and ensuring that the network has the
capacity, security, and versatility to provide necessary linkages throughout
the area of operations. FCS network capabilities go beyond those envis-
aged for the current Army Battle Command System. The network must be
capable of integrating numerous remote ground and aerial sensors, ma-
neuvering robotic systems, and controlling and directing both direct fire
and beyond-line-of-sight weapon systems, and it must be able to do so on
a highly mobile battlefield. The architecture and protocols for such a sys-
tem are presently underdeveloped. In addition, there are challenging issues
involving the availability and management of the necessary bandwidth for
the network. This networking has been identified as one of the major tech-
nical hurdles in implementing the FCS concept.?

The FCS concept also envisions direct and indirect fires coming from
the same platform, using modular ammunition. One design concept is for
missiles to be vertically launched from boxes carried onboard robotic indi-
rect-fire platforms and capable of using different types of munitions. Cur-
rent operational concepts rely heavily on networked fires to destroy targets
from beyond line of sight as a means to combine high lethality with the con-
cealment that improves survivability. But line-of-sight fires will still be
needed for close engagements. Advanced cannon designs are being explored
for the FCS that would have the lethality of the Abrams 120-millimeter gun
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but use a smaller gun to fit on the 20-ton platform. By incorporating both
indirect and direct fires into the FCS, the platforms should be capable of de-
livering ordnance up to 50 kilometers.?®

According to Army plans, the initial FCS will incorporate the most
advanced capabilities feasible, and later upgrades will incorporate addi-
tional assets as technologies mature.?

The Legacy Force

The Legacy Force plays a central role in Army transformation, that of
insurance while the major changes of the Interim and Objective Force take
hold and mature. Regardless of its experimentation with new technolo-
gies, doctrine, and force mixes, the Army is required to maintain its
warfighting readiness throughout the 30-year transformation period. Cur-
rently, that means being able to conduct major high-intensity warfare in
the foreseeable future, a role that will fall primarily to the Legacy Force,
supplemented by Interim and Objective Force capabilities as they become
available and demonstrate their effectiveness.

The Legacy Force is a hedge against risk at three levels. First, it is a
hedge against an uncertain strategic future in which threats and contingen-
cies might materialize in unanticipated ways. Conditions may emerge in
which significant numbers of U.S. land forces must intervene against unex-
pectedly lethal adversaries, under very adverse circumstances, and on high-
intensity battlefields. U.S. forces may be tasked to occupy a hostile country
and bring down the existing regime. A force in being is needed to achieve
such missions under these demanding conditions at acceptable loss rates.
Second, the Legacy Force offers insurance against clever adversaries seeking
to find a “silver bullet” solution to thwart technically advanced (and there-
fore technically dependent) U.S. ground forces, especially while those forces
are still transforming. Such an adversary will still have to confront a tradi-
tional force that, whatever its other limitations, would not present the same
types of vulnerabilities. In this sense, the Legacy Force precludes an adver-
sary from finding an easy solution and thereby enhances deterrence in the
process.® Third, the Legacy Force is a hedge against the technical risks con-
fronting the Interim and Objective Forces. In many instances, the Army is
pushing the limits of technology, either in specific technological areas or in
integrating technologies in complex ways, particularly for the Objective
Force. Failures and setbacks are inevitable, even though the concept itself
may prove out in the end.

As part of the Legacy Force transformation, the future of the Army
light forces is another important area of change. Some light brigades will
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become IBCTs, but to date plans for the 829 Airborne and 101t Air Assault
Divisions remain uncertain. These units may remain fixtures of the Army
Legacy and future forces. Even with advanced technology, the light forces
will not become a substitute for heavy- and medium-weight forces, in
terms of combat power. But considerable opportunity exists for improv-
ing the capabilities of the light forces even against heavier enemy forces.
Such enhanced light forces could complement other transforming forces
and add important dimensions to improvements to the range and mix of
force options the Army can provide national decisionmakers.

Many of the same information technologies being used to enhance
heavier Legacy and Interim forces would be applicable to light forces as
well. Improved situational awareness could increase the ability of light
forces to avoid engagements in which they are seriously outmatched, while
illuminating opportunities where their lighter assets could inflict signifi-
cant damage on opposing heavier forces. Advanced RSTA, combined with
modified operational concepts, could give light forces a much greater in-
direct fire capability, permitting lethal attacks from safer distances. A more
dramatic change could give light forces enhanced mobility and maneuver
capability by equipping them with light vehicles. In this case, the price paid
in speed of deployment would have to be weighed against potentially sig-
nificant improvements in the range of threats and operating environments
in which light forces could make major contributions.*

Simply maintaining today’s Legacy Force involves a major resource in-
vestment for the Army. Furthermore, a central tenet of transformation is the
need both to modernize elements of the Legacy Force—develop and pro-
cure new systems—and to recapitalize it—rebuild and selectively upgrade
currently fielded systems. As Secretary of the Army Thomas White and Gen-
eral Shinseki have repeatedly noted in testimony before Congress, this en-
tails substantial costs. With 75 percent of major combat systems currently
exceeding their engineered design half-life and expected to exceed their full
design life by 2010, the cost of operating and supporting these aging systems
is on the rise.’> Consequently, the Army maintains that recapitalization is
needed both to enhance force capabilities and to reduce costs, themselves
important goals in the overall transformation. These investments create the
tension identified in chapter 3 between allocating resources to near- and
mid-term improvements versus long-term, more radical changes in the
force. New engines for Abrams tanks, Army aviation upgrades, and the in-
troduction of new systems such as the Comanche helicopter into the Legacy
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Force, for example, compete with resources that the Army needs to realize
the Interim and Objective Forces.

Transformation Issues

Observers sometimes tend to reduce much of the Army’s transfor-
mation to its technological dimension. Will information technologies
yield the kind of situation awareness and networking required to support
the operation of medium-weight distributed forces? Will new engines and
guns reduce logistics requirements? Will new armors offer markedly
higher protection per ton than the armor available today? Given the pace
at which the Army hopes to transform itself, each of these technological
questions comes with the appended question: How quickly can we convert
what we barely see today on the horizon into serious capability?

Yet ground forces consist of complex combined arms teams in which
the role of technology per se is complemented by the role of organization
and doctrine. Thus the major obstacles to any ground force transforma-
tion have less to do with achieving miraculous advances in technology
than with finding the best doctrine to exploit the technologies available at
any given time. One can, of course, identify transformational ground force
technologies: the stirrup, the breechloading rifle, the tank. Yet in each of
these cases, combat success went not to the side with the best technology
but to the side having the best combination of technology and doctrine. As
is frequently pointed out, France had the superior tank in 1939, but Ger-
many had great doctrine as well as good tanks.

An army develops new organizational concepts and doctrine exploit-
ing the technologies available to it through field experimentation. The U.S.
Army experimentation within its Force XXI program highlights how ex-
pensive, complicated, and often highly politicized the experimentation
process can become. The pressures of cost and politics can result in stylized
experiments that validate preconceived tactical notions rather than foster-
ing innovation. Thus, the first issue confronting Army transformation has
to do with whether it can develop a level of field experimentation that ac-
tually produces optimal new combinations of tactics and technology.

The search for optimal organizations and doctrine applies to the
Army’s logistics as well as to its combat forces. The tendency again is to
seek technological solutions to bigger organizational problems by, for ex-
ample, designing ultrareliable components, fuel cells that produce water as
a byproduct, highly accurate and lethal small-caliber munitions, and so
forth. All these technological improvements are desirable, and some may
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even be achievable, if in markedly different timeframes. Chances are very
small, however, that there is a magic technical solution that would signifi-
cantly reduce the Army’s logistics footprint in the combat zone. Achieving
that goal will instead require the development of new logistics concepts,
comparable to but much grander in scope than the “velocity manage-
ment” paradigm that has significantly reduced order and ship times in
today’s Army.> This, too, will require a willingness to experiment with in-
novative ways of doing business.

Experimentation must be linked to the outside world as well as to the
Army’s own view of its future. Just as the current transformation was
prompted by the post-Cold War shift in the strategic situation and the
missions the service was asked to perform, so will the course of its trans-
formation, extending over two or three decades, be shaped by further
change in the world and in its likely missions. Thus a major issue for Army
transformation is whether the strategic environment does actually change
enough in the years ahead to require substantially altered capabilities. At
one extreme, the reemergence of a heavily armored Russian threat to East-
ern Europe could suddenly give the Army’s Legacy Force a new lease on
life. At the other extreme, light forces may begin to look more attractive in
a world of lightly armed guerrillas who present very few targets to air-
borne sensors yet nonetheless pack lethal punch against both light armor
and low-flying aircraft. In all cases, some portion of Army transformation
will no doubt pay dividends. But the specific current direction of trans-
formation may take a sharp turn.

Another issue for Army transformation has to do with the availabil-
ity of financing for it over the long haul. Given the Army’s size and the
number of platforms it supports, it faces particularly challenging fiscal
constraints when it comes to funding the transformation. The continuing
peacekeeping demands levied on ground forces in overseas operations ex-
acerbate the resource constraints.

The House Appropriations Committee recently estimated that over
the next 12 to 15 years, the Army’s transformation costs alone could exceed
$70 billion.** The unpredictability of successes and failures in key enabling
technologies will certainly affect these numbers. If historical experience is
any guide, the cost of realizing the necessary technologies is likely to be on
the high end of current estimates. The Army faces a daunting long-term
challenge in allocating resources in the coming decades among each of the
three forces so as to maintain transformation’s momentum without jeop-
ardizing essential forces and capabilities in being.’> The Army has already
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taken several actions to adjust its transformation to budget realities. The
scheduled introduction of the IBCTs has been lengthened from two per
year to one per year; several major legacy programs have been cancelled.
Although the September 11 attacks will lead to additional resources for
DOD, both scale and allocation priorities are yet to be determined.
Regardless of funding increases, more hard choices likely await.

Transformation Options

Technical risks in Army transformation combined with the broader
issues discussed above suggest the need for flexibility as the service moves
ahead. The Army must continue to transform itself, but it may have to
change emphasis and direction as future funding, missions, and techno-
logical and doctrinal options become clearer. The three-pronged approach
to transformation that the organization is now taking hedges significantly
against risks at many levels and thus yields the kind of flexibility the Army
is likely to need.

One option that would be forced on the Army if development of
needed technologies is slower than expected would be to focus on near-
to mid-term evolutionary advances, deferring more revolutionary change
until the technologies to support it have matured. This would mean em-
phasizing selective modernization of the Legacy Force and elements of
the Interim Force using the more advanced technologies that emerge
from development. Although less mature technologies would be left in
development or perhaps dropped, this approach could still produce sub-
stantial improvements in strategic responsiveness and other capabilities.

Over the last several years, the Army has undertaken a major effort to
preposition equipment sets overseas, both afloat and ashore, to reduce the
amount of time necessary to get a force to the area of operations and have it
ready for battle. As a result, significant improvements have been realized in
the ability of Army forces to arrive in many theaters. While the timelines are
not as fast as those proposed for the Objective Force, major force elements
can be moved fairly quickly. Efforts may be made to reduce the size and
weight of the force packages further by exploiting certain technologies.
Much greater precision and availability of indirect fires, along with greater
reliance on resources that do not physically go with the units (for example,
relying on intelligence capabilities located in the United States) could reduce
the size of the forces deployed, including the logistics support required.
Using the IBCTs as a base for experimentation, the Army could further ex-
plore various brigade structures to enhance responsiveness.
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The brigade combat teams could serve as experimental as well as op-
erational elements for a considerably longer period than currently envi-
sioned. The road to the Objective Force would be a gradual, iterative path
in which exotic technologies are introduced sequentially and only after
much testing and experimentation with the medium-weight Interim Force.

Progress would also draw heavily on experience with the digitized
forces at Fort Hood. At every step, new doctrine would be developed and
tested. The first FCS might be little more than an IAV with the digitization
appliqués from Fort Hood overlaid on it. The first Objective Force thus
might be little more than an IBCT with significantly enhanced C*ISR. All
the while, the heavy forces at Fort Hood would continue to focus on evo-
lutionary advances.

Throughout this process, the IBCTs could also serve as the Army’s
rapid early-deployment medium-weight force, considerably expanding the
range of options the Army can provide. A brigade with substantial combat
power could be delivered very quickly using a combination of airlift and
fast sealift, with additional follow-on forces (IBCTs or heavier elements of
the First Digitized Corps) closing rapidly by exploiting prepositioning
ashore and afloat, perhaps with a network of intermediate support bases.
An entire medium-weight brigade could be transported by two large,
medium-speed roll-on/roll-off ships, each ship having a capacity of 18,000
tons and about 250,000 square feet of usable space.* Depending on the lo-
cation of the IBCT and plausible constraints on airlift availability, it could
move more quickly by sea than by air.*” The Army could allocate some por-
tion of its prepositioned stocks afloat to this role instead of moving heavier
maneuver force elements, as is currently the plan. This would allow the
Army to become more responsive—lighter and more mobile—fairly soon.
Significant increases in the combat power and mobility of the Army’s light
forces could be another contributing element.

When all are combined with evolutionary technical advances that
significantly improve the weight/survivability/lethality tradeofts (and lo-
gistics load), the result could be a much more strategically responsive force
of the type envisioned by General Shinseki, even well short of the Objec-
tive Force ideal. Such an approach would represent an essentially evolu-
tionary path but could result in dramatic increases in the Army’s ability to
bring combat power quickly to bear in many contingencies. It would not
foreclose pursuing more revolutionary force concepts but would instead
permit much more time to develop them.
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Another option would be to embrace a “leap-ahead” approach.
While the Legacy Force still would function as insurance, investments in
its modernization would be substantially reduced, along with reductions
in the size of the Legacy Forces themselves, to shift more resources into sci-
ence and technology accounts. The primary focus would be on pushing
digitized, networked elements of the Legacy Force to the fullest extent pos-
sible to serve as a testbed to derive the most experience possible for leap-
ahead applications for the Objective Force. Investment in the Interim
Force likewise would contract, with fewer IBCTs fielded, and again with
greater emphasis on their role in experimentation in support of the futur-
istic leap-ahead force. This tradeoff would assume much more near- to
mid-term risk by reducing the capabilities of the Legacy and Interim
Forces. Advocates of this approach might argue that the existence of a
“strategic pause” makes such risks acceptable and that risks are out-
weighed by the benefits of more quickly developing a far more advanced
and capable force.

A more technically and fiscally constrained Army transformation
would also heighten the need for examining more joint force options that
could alleviate some of the Army burden and provide synergies that might
make better use of Army resources. Major advances in integrating joint
forces and realizing the full potential of joint force synergies could poten-
tially constitute if not a military revolution, then a vast increase in the effec-
tiveness of U.S. forces and of individual service elements. In this sense, tech-
nological advances that can magnify the power of joint force integration
could yield large dividends in terms of combat power. As a service highly at-
tuned to the importance of and need for joint forces, the Army would have
to determine what investments it should make in the joint domain as a
means to enhance its own land-force capabilities. For example, as the num-
ber, sophistication, and responsiveness of indirect fires from naval and air
platforms increase, the Army might invest more heavily in C*ISR architec-
tures that will allow ground commanders to reliably call in these fires and
less heavily in retaining a full complement of organic land-based indirect
fires. Among the benefits would be reductions in the size and weight of rap-
idly deploying early-entry land forces. Weightier questions would concern
future trades between close and deep battle and between maneuver and deep
fires and would examine how much the Army should rely on other joint
forces to perform the deeper, indirect fire missions. In making such calcula-
tions, the Army must evaluate how far joint integration can be relied upon
to progress, both technically and operationally, as a complement to its own
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service improvements, and thereby offer potential savings and tradeoffs. The
joint aspect is clearly an element of the Army’s transformation equation that
has important investment implications.

Finally, even if much of the enabling technology is realized, the ques-
tion remains whether the entire Army force should be transformed into a
homogenous FCS-centric force, or whether a more mixed future force is
preferable, with some significant portion containing FCS-like platforms
and capabilities, complemented by other force capabilities and attributes.
Other blends of Legacy, Interim, and Objective force elements might be
devised and must be assessed. For example, if major limits remain to how
quickly even advanced medium-weight forces can be strategically de-
ployed by air, and if many heavier digitized forces, using fast sealift along
with prepositioned assets, can arrive in theaters on comparable timelines,
a blended light/medium/heavy force might represent a more strategically
responsive and capable force than a medium-weight force alone. Many im-
portant comparisons and force combinations remain to be explored be-
fore a definitive decision is made on the makeup of Objective Force units.

Possible Implications of the War on Terrorism

Army transformation clearly needs to be reexamined in light of the
events of September 11 and the announced war on terrorism, which raise
two major issues for the Army. First, what will it be called upon to do as
part of the campaign against terrorism outside the continental United
States, and are its current and future planned forces well designed for these
missions? Second, what will the Army’s revised role in homeland defense
be, and how might that role affect the organization of the total Army,
specifically the Army National Guard and Reserve? In addressing these two
major issues, the Army will face a period of considerable uncertainty as
real-world events and U.S. policy evolve to define the parameters of the war
and the scale and type of military missions it requires. As part of any over-
all reassessment of the trajectory of the transformation, the Army will also
have to receive guidance on how the new war on terrorism will affect exist-
ing commitments and responsibilities around the globe.

Still, as of late 2001, certain realities were emerging. Both President
Bush and Secretary Rumsfeld have stated that the United States will wage
an aggressive and sustained offensive campaign against global terrorism
abroad. While much of this may take nonmilitary forms, several ele-
ments will require military—and specifically Army—forces. Raids of
various types undoubtedly will be required to take down camps, seize or
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kill terrorist elements, neutralize dangerous facilities and weapons, and
rescue kidnapped Americans. For many of these contingencies, Army
Special Operations Forces (ARSOF) will be the instrument of choice. But
as in Afghanistan, U.S. forces are likely to confront not only terrorist
forces but also elements of the militaries of states that harbor them. The
capabilities of the opposing forces and the scale and duration of the
counterterrorism missions may mean that ARSOF will have to be sup-
plemented by regular Army or other joint forces. Furthermore, given the
global nature of the terrorist network and the likely prospect that U.S.
military forces will be required to respond simultaneously to terrorist
events abroad as well as at home, ARSOF assets could find themselves
spread thin.

One obvious option is for the Army to expand its ARSOF capabili-
ties. Given the specialization and training requirements of such forces, any
significant expansion will take considerable time. In the interim, the Army
may want to consider ways in which the institution can better support and
perhaps supplement ARSOF by taking on certain missions. The transfor-
mation must certainly reexamine the entire relationship between ARSOF
and regular Army forces and how these two elements can best complement
each other in the future. The traditional separation of the two may have to
change to account for the expanded counterterrorism dimension of Army
operations and the need for much closer coordination of activities.

A more substantial shift would entail elements of the regular Army
becoming more like Special Operations Forces in their ability to deploy
rapidly and conduct complex counterterrorism operations. In the near
term, the role of the IBCTs in this context might have to be reevaluated.
What do they bring to this type of contingency? How might they best be
configured for these types of operations, including the need for close coop-
eration with ARSOF and other (joint) special operations forces? Further-
more, the war on terrorism might further stress the deployability of the
Army medium-weight force. While the IBCTs and the Objective Force are
clearly designed with rapid deployability in mind, the constraints of de-
ploying these forces exclusively by air have already been noted. So too have
the clear advantages of moving the force by fast sealift, especially if one as-
sumes that many operations will be conducted relatively close to the lit-
toral. Yet the need to eliminate terrorist sanctuaries suggests that U.S. Army
forces might have to be prepared to operate in more remote, austere, and
landlocked areas falling outside of traditional U.S. national interests. These
conditions would compound the challenges of both rapid deployment
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(which might require air) and sustainment. New types of units combining
light- and medium-weight forces should be considered. A strike force hy-
brid that is considerably more lethal than light forces alone, but more rap-
idly deployable by air than the full IBCT, is one possibility.

The many surveillance and targeting technologies embedded in the
IBCTs and anticipated for the Objective Force have applicability for the
counterterrorism war, but they too are likely to require modifications.
How, for example, might future unmanned aerial vehicles be better de-
signed and employed to monitor, track, and rapidly attack a range of tar-
gets associated with terrorist training camps and facilities? What types of
ground sensors hold promise for related missions? How might these capa-
bilities best be integrated and tied to rapid strike assets, be they Army or
joint? The most demanding technology issues are, however, still likely to
rest on the Army’s ability to deploy rapidly and to sustain and command
the right types of forces in the area of operations.

The war on terrorism could easily come to challenge Army com-
mand and control. Ground operations could be relatively brief yet ex-
tremely complex and geographically dispersed. Such operations might
have to be undertaken quickly to take advantage of fleeting targets or to
minimize warning to sponsoring states. If the operations are of a scale and
type beyond the capabilities of traditional Special Operations Forces, the
Army must be prepared for rapid deployment of headquarters that can
provide the necessary joint (and perhaps combined) command and con-
trol for such operations. The emphasis could well be on standing head-
quarters at lower echelons, particularly the brigade level. The alternative of
drawing on division and corps headquarters assets would likely prove too
cumbersome and time-consuming for such rapidly unfolding scenarios.
The enhanced command and control embedded in the IBCTs is a step in
the right direction.

The aftermath of September 11 added to the command burden of
working operationally with allies and coalition partners. A sustained effort
against global terrorist networks will increasingly require Army involvement
with a wide range of partners, including some nontraditional ones. Trans-
formation’s counterterrorism component must allow for ease of operation
with very disparate militaries, local police, and other security services.

While counterterrorism operations will generally involve lighter
Army forces, President Bush has also made it clear that countries and
regimes that harbor terrorists will be held accountable. This includes the
possibility of occupying particular countries or otherwise bringing down
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their regimes by direct U.S. use of force. Even against lesser opponents, this
would require a serious land combat capability. There is also the prospect
that offensive counterproliferation aimed at nuclear, chemical, and biolog-
ical threats will become a key element of the larger war on terrorism. This
opens up a number of complex and demanding missions for the Army,
whether countering state or subnational opponents. In assessing future re-
quirements to fight the war on terrorism, the Army must also include the
forces necessary to conduct these types of demanding operations.

The Army also will have additional responsibilities in homeland se-
curity, at least in the near term. Its traditional support functions to state
and local authorities, primarily through National Guard units, are likely to
be expanded to deal with terrorist threats to the homeland. The Army may
have both growing near-term responsibilities (pending the buildup of
civilian alternatives in particular areas) and additional longer term and
enduring roles and missions for which the Army is best suited. These could
include greater emphasis on consequence management, especially in terms
of chemical, biological, radiological, nuclear, and high-explosive attacks
and protection of key infrastructure, both military and civilian.

Most Army assets for homeland defense reside in the Army National
Guard and Reserve units. The Nation must decide whether these compo-
nents will require significant reorganization in light of the new mission.
Arguably, for example, many homeland defense missions could be handled
by civilians, as has been the case in federalizing airport security guards
since September 11, 2001. Critical infrastructure security might be han-
dled in substantial part by detection technology, minimizing personnel re-
quirements of any kind. Army personnel, whether from the active or Re-
serve components, might still serve as early responders, surging to fill
near-term needs. But civilians might fill in quickly thereafter in most cases.

To the extent that the Reserve components are asked to handle home-
land defense, they will require modification in training and equipment.’
But the effects on the total Army are likely to run well beyond the immedi-
ate need to train and equip specialized units for these tasks. Because so
much of the total Army’s combat support and service support capabilities
lies in the Reserve components, Reserve soldiers and units have come to
play a significant role in peacekeeping and stability operations, which call
for these capabilities. In this capacity they also have helped reduce opera-
tional tempo problems in the active force associated with repetitive deploy-
ments to Bosnia and Kosovo. If substantial numbers of reservists are now
pulled over to homeland defense, the active force may have to consider a
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new mix of skills as well as new policies to calm its tempo problems.

It is fitting to end a chapter on Army transformation with an assess-
ment of the Nation’s war on terrorism, since that war highlights the need
for, but also the risks facing, the Army’s transformation. What better way
to highlight the expeditionary, unpredictable nature of the Nation’s global
military engagement, after all, than through military action in the rugged,
landlocked terrain of distant Afghanistan? What better illustration of the
potential of information technologies than the “air-land battle” fought by
small special forces teams linked to high-flying bombers with their preci-
sion-guided munitions? And what better example of the phrase “full-spec-
trum” than a war that would seem to portend a little—perhaps a lot—of
almost every mission, from combat raids to peacekeeping and humanitar-
ian relief? Against the backdrop of a decade in which the Army engaged in
heavy armored warfare on the Arabian Peninsula, a humanitarian relief
mission in Somalia, the stabilization of politics in Haiti, and peace en-
forcement in Bosnia and Kosovo, the war on terrorism embodies the un-
predictable missions and theaters for which the Army must now prepare.
The contrast with the Cold War’s predictable stability, its mature theaters,
stable allies, and established enemies could not be sharper. Nor could the
need for transformation be much clearer.

Yet the risks, too, are evident and lie well beyond the realm of pure
technology. Post-Cold War missions have tested the Army’s diversity. They
have called for armor, but also for special forces; for infantry, but also for
military police and civil affairs experts. They have called for large deploy-
ments with massive backup, but also for very small deployments that ben-
efit from leaner logistics and support. The Army has met these challenges
because, somewhere in its structure, it has these capabilities. In theory, it
makes sense to “collapse the difference between heavy and light forces” to
produce a coherent, generally uniform Army called the Objective Force.
But it remains to be seen whether this can be done. The Army needs to
move down this path carefully, testing at every step.

Above all, the Army needs to remain wary of the information revo-
lution even as it exploits it aggressively. There is no more demanding en-
vironment for information technologies than that encountered on the
ground in land warfare. Whether those technologies can operate at the
exquisitely high performance levels that transformation seems to require,
much less do so reliably, remains to be seen. Even if those performance re-
quirements can be met, however, it should never be forgotten that poten-
tial enemies have choices in the years ahead as well. As the Army (like the
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other services) transforms, adversaries surely will adapt as well; only time
will tell whether they can find weaknesses in the realm of information
more easily than they could poke holes in or avoid the Army’s traditional
heavy formations.

The Army does not represent its transformation as a three-pronged
undertaking without reason. Those prongs are, among other things,
hedges against the risks that attend the effort. The Interim Force prong,
with its IBCTs already being formed, allows for considerable experimenta-
tion and operational experience in advance of the more ambitious FCS
project. And the Legacy prong provides the Army with armored backup
until it is sure that the far more information-intensive Objective Force will
work as intended. Future experience and experimentation will determine
when and how those prongs come together.
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Chapter 5

The Naval Services:
Network-Centric Warfare

William D. O’Neil

he U.S. Navy and Marine Corps are organizationally and legally

distinct armed services under the Department of the Navy, a single

military department of the Department of Defense (DOD). Often
referred to as the naval services, the two have grown up and worked closely
together over the entire history of the Republic. Any satisfactory account
of transformation must consider both their separate identities and their
interconnections.

The U.S. Marine Corps (USMC) is a ground force structured to
move ashore from the sea, against strong opposition if necessary. At sea,
Marine strike fighter squadrons serve in aircraft carrier air wings. Marine
air-ground task forces (MAGTFs) deploy aboard Navy amphibious ready
groups. The two services work closely in getting Marine forces to the scene
of entry and safely ashore, and the Navy provides a substantial portion of
the heavy firepower to support marines operating ashore in the littorals, as
well as certain support functions.

We begin with an overview of missions and some of the technology
enablers that seem most applicable in the naval context. Next comes an
outline of potential visions for naval forces transformation. The bulk of
the chapter examines a variety of issues that are broadly relevant to
transformation. In keeping with the theme of the present volume, tech-
nological issues receive emphasis. Finally, brief sections tie the argu-
ments together and summarize.?

Naval Missions

Over the past three millennia and more, navies arose out of the de-
sire of nations to prosecute overseas expeditions and to prevent enemy
raids on their own coasts. Gaining control of the sea—by defeating the
enemy navy or by confining it to harbor out of fear of defeat—served for
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both protection and expedition. For states and circumstances that did not
need or contemplate expeditions, sea control or denial became the preem-
inent naval mission, at least in principle. For the American naval services,
however, sea control has never been a primary issue in practice, at least not
since the War of 1812. Their original role was, instead, primarily the pro-
motion and protection of overseas commerce and influence. In the 20"
century, the U.S. rise to world power created demands for the naval serv-
ices to facilitate major overseas expeditions and to conduct lesser ones on
their own. In the 1950s, the Navy added a nuclear strategic strike mission
and, in the 1980s, a significant conventional strategic strike mission.

Navy control of the seas is now all but unchallenged, as it has been
except on local scales since 1945. The naval services maintain overseas
presence in support of American interests more vigorously and visibly
than ever. Both the Navy and Marines devote major efforts to assuring that
their forces can “kick in the door” to insert U.S. power wherever it may be
needed in littoral regions and that they can mount heavy conventional
strikes. The Navy ballistic missile submarine force is a cornerstone of
American strategic deterrence.

The end of the Cold War prompted a searching reassessment of mis-
sion needs by the naval services. The collapse of the bipolar superpower
balance increased demands for overseas expeditions on a moderate scale
and for lesser interventions to promote and protect commercial and polit-
ical interests. This required capability for small expeditions, conventional
strategic strikes, and visible presence. Although the importance of the
strategic strike mission and the resources allocated to it were declining,
changing technologies prompted increased attention to advances in this
area. The 1990s brought further adjustments in detail. For example, the
Navy has moved to position itself for the homeland defense mission, to
improve protection of the U.S. metropolitan territory from threats of at-
tack with weapons of mass destruction by rogue states or nonstate
groups—a development in evidence even prior to the terrorist attacks of
September 11, 2001. In general, however, there have been no major revi-
sions of the vision of naval missions in recent years.

Technology Enablers

The development of aircraft in the 20% century entirely transformed
naval warfare; virtually every ship today serves to a significant extent as a
platform for aircraft, manned or unmanned (including missiles), while
Marine Corps doctrine completely integrates ground and air forces.
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Technological progress in aviation was most rapid from about 1930 to
1960. Since then it has slowed noticeably, despite continued strong de-
mand. The constraint has been, and continues to be, that the realization of
ideas for technological advancement requires major investment, while
promise of returns is often uncertain. Thus, advances will continue to be
incremental. However, defense remains a large factor in the aviation mar-
ket, and focused development investment by DOD might have a signifi-
cant effect in particular areas, such as those discussed below.

Of no less importance, particularly at sea, has been the advent of
electronic systems for sensing and communication. While the pace of in-
formation technology (IT) development has slackened due to economic
factors, on the whole it appears that the economic and technological mak-
ings are in place for further substantial progress.

Although progress in aeronautical and electronic technologies con-
tinues to provide the principal potential technology enablers for the naval
services, other prospects for transforming the U.S. naval services are also
frequently mentioned, including biotechnology, nanotechnology, fuel
cells, and artificial intelligence (AI). Biotechnology is widely expected to be
the next major field of technological advance, notwithstanding the con-
troversies and difficulties surrounding it. So far, however, it appears that
the markets for biotechnology will principally be in nondefense areas. The
basic technologies may eventually prove valuable to defense in ways diffi-
cult to foresee, but the specific commercial technologies for the most part
will not be.

Nanotechnology involves making materials and devices whose struc-
tures are closely controlled at intermolecular scales, much smaller than
those accessible to conventional manufacturing technologies. These are
the scales at which many of nature’s most important effects are obtained,
and nanotechnology could well have many significant impacts. Current
microelectronic fabrication techniques are an example, but their applica-
bility is limited; self-organizing and self-assembling nanometer-scale sys-
tems seem to hold more promise. Present scientific knowledge does not yet
appear adequate to support sustained commercial development.

The fuel cell has been heralded as the great power technology of the
future ever since its invention in 1839. It picks apart the ionic and electronic
flows in oxidation-reduction reactions and captures the electrons to do
useful work on their way to completing the reaction. Much progress has
been made, but major obstacles remain to doing this efficiently and reliably,
especially the fuel cell’s need for costly platinum catalysts and its needs for
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novel fuels. Nevertheless, fuel cells seem likely to find major military appli-
cation as sources of portable power in cases where suitable fuels can be tol-
erated and reduced fuel consumption is worth a premium. They will be
particularly attractive as substitutes for batteries in long-life applications.

Artificial intelligence must be included on the grounds of popular
expectation, not demonstrated potential. Expectations of AI machines
whose “intelligence” matches or exceeds that of humans have largely been
formed by radically oversimplified models of human neurological func-
tioning. Nevertheless, computerized systems will be capable of increas-
ingly complex repertoires of programmed behaviors.

Aviation remains a particularly promising field for new dual-use tech-
nologies: those with military as well as civilian commercial applications.
Historical dual-use examples include radial spark-ignition engines used in
both military and commercial aircraft (1920s-1930s) and diesel engines for
submarines and locomotives (1930s). Examples with potential for the future
include advanced performance gas turbine cores, new structural materials
and systems, and subsonic/transonic airflow control for improved ratios of
lift to drag or controllability, all of which present significant but costly op-
portunities. The payoff for these would be in improved range-payload per-
formance, which would benefit both long-range civil aircraft and long-range
military attack and transport aircraft. More speculative is the possibility of
hypersonic aircraft capable of hurtling halfway around the world in 4 or 5
hours; they might carry civil passengers, weapon loads, or military troops
and cargo.

The civil economy will not lead in some transformational technolo-
gies. After all, nuclear weapons, radar, sonar, gas turbines, radar stealth,
and missile guidance systems were all first developed by the military, and
all have had significant transformational impacts. Security concerns tend
to obscure the prospects for unique technologies of these sorts.

The Navy has sometimes had significant impact on U.S. manufactur-
ing by working with contractors to innovate improvements in technology
and modes of organization, as well as facilitating the acquisition of more
and better capital equipment to improve productivity. In cases such as air-
craft and electronics, progress requires joint efforts on the part of all or most
of the four services, while in other areas, such as shipbuilding, the naval serv-
ices have a natural lead. These efforts are a major focus for the naval systems
commands. However, the close, hands-on relations with suppliers that most
readily foster efforts to improve manufacturing are subject to economic and
political demands for arms-length competition in defense procurement.
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Service Visions of Future Missions and Capabilities

The visions of the naval services of their missions and capabilities
emphasize vigorous change and growth within a context of continuity.
Following the major shift toward expeditionary roles early in the 1990s,
missions came to be seen predominantly in evolutionary terms. As rapidly
as economic and technological resources allow, both services are moving
to improve and extend their capabilities for overseas expeditionary warfare
in support of American policy and interests. The Navy also focuses on ca-
pabilities for strike warfare to the same ends. Both the Navy and Marines
emphasize maintaining and exercising overseas presence as an instrument
of American international influence and to facilitate rapid response to
fast-developing crises. Efforts include:

m exploiting the inherent mission flexibility of aircraft carriers by
equipping them with more advanced aircraft and weapons and im-
proving training

m increasing the ability of marines to move rapidly and decisively
to their objectives by introducing new troop aircraft and landing
vehicles

strengthening surface ship capabilities to deliver fire ashore, both

for independent strike missions and to support ground forces, by

providing more and more diverse fire systems

m replacing Marine Corps AV-8 Harrier light attack aircraft with
modern, multimission short takeoff/vertical landing (STOVL)
fighter-attack aircraft to provide expanded capabilities for air-to-air
combat as well as ground attack

» supplementing and partly replacing slow-responding dedicated
mine-countermeasure assets with organic capabilities that travel
with and are integrated into rotationally deploying naval strike/am-
phibious forces

= freeing USMC ground forces from cumbersome and vulnerable
logistics “tail” to permit more rapid and effective maneuver, by
emphasizing precision over mass and improving logistics and
transport technologies

» deploying advanced antimissile systems aboard surface ships to
protect both the fleet and expeditionary units and the theater assets
necessary for force insertion

» developing defensive technologies against future missile and under-

sea threats
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m equipping and training Marine forces to serve a variety of short-of-
war needs, such as protection and evacuation of American personnel
threatened by foreign unrest or terrorism—especially in techniques
and with systems that can reduce the likelihood of casualties among
civilians.

Transforming Assets, Structures, and Operations

The most central strategic factor in U.S. defense for the naval services
is that the potential theaters for military action all lie overseas. Since ships
remain the only practical means of transporting heavy military equipment
and supplies to these places, the naval services have a special responsibility
not only for transport but also for assuring that forces can be put into ac-
tion from the sea. The rest of this section therefore examines potential
transformation of naval assets, followed by shorter discussions of trans-
formation of structures and operations.

Transforming Assets

Navies are particularly dependent on capital equipment: ships,
weapons, aircraft, and the shore infrastructure to support them. Viewed
strictly as a ground force, the Marine Corps is relatively “light” and corre-
spondingly less rich in ground-combat capital equipment. But getting
marines to the scenes of amphibious or expeditionary operations and into
the fight involves a great deal of specialized equipment. Moreover, the
Corps has its own integral specialized air and logistics components. All
USMC aircraft and most of the systems for landing are on Navy books and
accommodated aboard Navy shipping. Thus, from an investment stand-
point, the naval services are generally best viewed as a single entity, shar-
ing use of a great pool of common capital.

Under current policies and budget realities, the capital turnover or
replenishment cycle is a matter of several decades. Because the naval serv-
ices, like other services, need to turn over some investments much more
rapidly—for instance, their IT equipment—other matériel must last
longer than the nominal average lifetime (say 35 years for the sake of ar-
gument, although in reality it might be somewhat less or more). From a
top-level management perspective, there are two major challenges: long
life and slow change. The Department of the Navy knows how to make its
critical equipment last a long time, but it is difficult to be sure how to
make it productive and effective for 35 years and more. This is especially
true because major commitments often must be made 10 to 15 years or so
before new equipment enters the force in large quantity, sometimes
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stretching the need for foresight out to half a century or more. Moreover,
with less than 3 percent of the naval service capital turning over each year,
it takes a long time to make a major change in the service capital structure.
Thus, the naval services need to exercise a lot of foresight in deciding on
the right thing to buy and to prepare to buy, in this year and this Program
Objective Memorandum (POM) cycle. Put another way, in deciding what
to buy now, Navy leaders need to look far beyond the POM period. If they
buy a lot of equipment that will not still be productive in 35 years, they
could leave future leaders with a force that has serious deficiencies. How-
ever, a few missteps will not be fatal because things change slowly.

Several categories of missions and associated assets are of particular
importance to naval transformation: access denial; information technology;
unmanned vehicles; standoff; short takeoff and landing and vertical takeoff
and landing aircraft; proposals for so-called super-platforms; and stealth.

Littoral Warfare and Denial of Access

Naval forces have been intervening in land wars time out of mind.
By the 17 century, nations had begun to invest heavily in coastal defenses
to prevent this. Fortifications, seacoast artillery, and physical barriers
were built. Ever since then, the impossibility of breaching seacoast de-
fenses has repeatedly been asserted and repeatedly been proven wrong.
Defenses certainly have posed dangers to seaborne forces and compelled
them to modify their technology and operations but have not made it
impossible to attack from the sea.

With the United States in possession of overwhelming seaborne
power, those disposed to hostility and intending mischief naturally have a
keen interest in potential means to deflect it. The term often used for this
is antiaccess because naval officers (among others) often talk about their
forces as providing access to littoral regions.

The anti-ship antiaccess threats that currently receive the most at-
tention are long-range missiles, mines, submarines, and aircraft armed
with standoff weapons. Small craft and physical obstacles also need to be
considered. None of these are new threats: long-range missiles have been
around for more than half a century, anti-ship aircraft for eight decades,
the others for a century or more. But new technologies breathe new life
into them, even as they strengthen “access” forces.

In objective terms, it is by no means clear that antiaccess is gaining
on access; indeed, it is not even clear that it is a serious race. Despite the
arguments of those who would have the United States “transform” itself
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out of even seeking to use its naval power to permit access to overseas the-
aters, this is not the intention of the naval services.

Three points form the basis of most ideas of antiaccess: finding
ships, hitting and killing ships, and anti-ship weapons such as mines and
submarines.

» Finding ships. It is argued that modern technology makes it easy to
see ships wherever they may be; soon this will be possible with com-
mercial space sensors.

» Hitting and killing ships. It is argued that modern technology makes
it possible, once ships are found, to hit them swiftly and surely with
long-range ballistic or cruise missiles.

» Modern anti-ship weapons. It is argued that ships are highly vulner-
able to modern weapon warheads.

Apart from references to specific systems, such as space sensors and
missiles, all of these things have been said in essentially the same terms
since the 1920s. They are truer now than they were then, but not by much.
The technological advances that enable antiaccess capabilities also help
naval forces to counter them. In addition, the United States devotes much
greater resources to naval forces than any of our adversaries have available
to mount antiaccess threats.

First, consider the issue of finding ships. Most people recognize that
submarines are difficult to detect and are likely to remain so. Aircraft car-
riers seem to lie at the opposite extreme: huge and exposed. Serious engi-
neering studies have explored concepts for “stealthy” carriers, but close
analysis has made such measures seem neither necessary nor fruitful. It is
difficult to hide an airbase altogether, even a mobile floating one. However,
carriers gain quite a bit of invisibility from the immensity of the sea and
clutter of other things on its surface. The Persian Gulf, for example, is the
smallest body of water in which major surface naval forces operate. Yet a
computerized picture of its surface, at a scale just sufficient to allow some-
one peering closely to distinguish a carrier reasonably well from the thou-
sands of other large objects on the surface, would take about 3,000 large
19-inch computer monitor screens. If smaller ships are to be distin-
guished, the number must go up further. Moreover, the sensor systems to
generate this picture quickly and to refresh it frequently are not available.
It would cost immense amounts to build them, and they would be vulner-
able to a variety of countermeasures that obscure real ships and generate
false targets.
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Second, consider the issue of hitting and killing ships. Despite the
difficulties, ships will sometimes be found. But any attack on ships over
long distances, even by fast weapons such as ballistic missiles, is compli-
cated a great deal by mobility. At a modest distance of 500 kilometers (270
nautical miles) from the weapon launch site, a naval force may move more
than 5 kilometers in the interval between ballistic missile launch and reen-
try. Any non-nuclear missile attacking a ship must have an elaborate sys-
tem to find the ship and home in on it. This increases the complexity and
cost of anti-ship missiles a great deal and exposes them to countermea-
sures that confuse their elaborate guidance systems.

Moreover, the attacking missiles must get through the fleet’s own mis-
sile shield, consisting of two or more layers of sophisticated and effective
anti-missile systems. The Aegis missile system is able to attack incoming
missiles at long ranges and is being upgraded to deal with both endoat-
mospheric and exoatmospheric ballistic threats. Various versions of the Sea
Sparrow missile system offer effective defense at intermediate ranges, and
the Rolling Airframe Missile is highly effective at short ranges. Missiles are
complemented by an array of countermeasures designed to reduce the
probability that an attacking missile’s guidance will work properly.

Finally, warships are designed to withstand hits. Today’s aircraft car-
riers are probably the most damage-resistant ships overall that have ever
sailed. It is reasonable to liken them to hardened aircraft shelters ashore.
They are not proof against all attacks, but it would take an accurate hit by
an especially powerful and specialized weapon to have a good chance of
putting a carrier out of action. Smaller ships cannot be made as resistant
but are nonetheless remarkably tough.

While submarines have received less attention recently, historically
they have posed threats to heavy ships just as serious as those posed by air-
craft and missiles. Apart from Britain and France, only Russia and China
operate nuclear submarines. The nuclear submarine force of the former
Soviet Union was recognized as a serious threat to American carriers ap-
proaching Soviet maritime frontiers and to a lesser extent in places where
the Soviets maintained forward patrols. The threat that they posed was ex-
acerbated by their weapons: 65-centimeter (25.6 inch) torpedoes and large
anti-ship missiles, many with nuclear warheads. Today, the two dozen nu-
clear anti-ship submarines remaining from this fleet are operated by the
Russian Federation Navy and seem unlikely to come into play against the
U.S. Navy. Meanwhile, Russia’s economic and political troubles have ad-
versely affected fleet readiness.
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China’s naval forces have a handful of nuclear subs of rather dated
design, lacking weapons that pose special threats to carriers. China and
other states might build newer and more advanced nuclear submarines,
but it is doubtful that any of these nations would be better able to bear the
economic burdens of such costly armaments than the Soviet Union
proved to be.

Only the quietest of submarines can escape being hunted down
quickly by forces guided by modern U.S. detection systems. Not only must
the submarine be designed and constructed to exacting standards, but it
also must frequently be checked by sensitive equipment and adjusted to
eliminate emerging noise sources as they develop.

Assuming that our naval forces are pitted against a first-rate modern
non-nuclear submarine with a competent crew, the first defense is still the

DD(X) Update

On April 29, 2002, the U.S. Navy awarded the design contract for a new family of ships, the DD(X)
destroyer, to a team headed by Northrop Grumman Corporation and the Raytheon Corporation. This
family of ships is designed to incorporate the most advanced information technologies and fire con-
trol systems so that it can network with other combat systems and with surveillance and recon-
naissance systems. Moreover, the Navy plan represents as much a transformation in acquisition
strategy as it does in advanced ship technology. Based upon the same Operational Requirements
Document as the cancelled DD 21 solicitation, the DD(X) introduces a spiral development for this
family of ships based on a common hull design with new technology introduced over time instead
of as a single step procurement. In this fashion, the next-generation cruiser, the CG(X), will be scal-
able from a common hull and propulsion plant architecture. In addition, the DD(X) will incorporate
more land-based and at-sea testing than was planned for the DD 21. Also, the procurement award
down-selects only to the design agent with procurement to be recompeted in fiscal year 2005. This
contrasts with the DD 21 procurement strategy of initial selection of a full-service contractor.

The DD 21 program had already introduced significant change to the Navy acquisition process.
In the past, the Navy specified the hull, mechanical, and electrical systems of a ship and then con-
tracted out the engineering design. For the DD 21 and the DD(X), the Navy specified the operational
requirements and the cost and manning goals. The preliminary design of the ship and the technolo-
gies to meet these operational requirements were left to two competing industrial teams, both of
which developed unique innovative designs. This resulted in a very close competition.

The primary missions of the DD(X), precision strike and volume fires for assured access and
support of the Marine Corps forces ashare, require survivability in the littorals. The topside of the



THE NAVAL SERVICES: NETWORK-CENTRIC WARFARE 139

vastness of the sea. Modern surface warships, while not as quiet as sub-
marines, have been quieted to an extent that limits the range at which sub-
marines can detect them. Moreover, because the non-nuclear submarine
has limited underwater speed and endurance, it may be unable to reach a
fast-moving warship even though it does detect it.

Present-day non-nuclear submarines rely on diesel engines for sur-
face and snorkel operation and on lead-acid storage batteries while sub-
merged. There is much interest in what are termed air-independent
propulsion (AIP) systems, which are alternative ways to power the subma-
rine while submerged. But AIP schemes now in prospect would all be low-
speed systems, good for long submerged patrol but giving little advantage
in attacks on warships.

DD(X) will look very different from the current generation of destroyers because of the significant
signature reduction built into the design. In addition to the strike and naval ship fire support, the
DD(X) will have advanced air and missile defense capability, giving it a multimission capability. The
Northrop design, with two helicopter pads and a ramp to launch 30-foot boats, can also support spe-
cial operations missions.

Significant new technologies as well as physical changes are incorporated into the DD(X).
Most prominent is an integrated power system with electric drive propulsion. This will allow the
rerouting of power in the event of damage and thereby will remove the single-point vulnerability of
critical ship systems. In addition, much of the damage control network will be automated, leading to
enhanced survivability and reduced crew size.

The ship will incorporate an advanced gun system for surface fires with a goal of firing guided
155-millimeter rounds 60 to 100 miles. The air defense system will be built around a multifunction
radar and a volume search radar for detection and fire control against stealthy targets imbedded in
background clutter from either the sea or land. An advanced vertical launch system will support the
next generation of missiles.

Reduced crew size is a key feature of the DD(X) design. This element represents a deliberate
effort by the Navy to include the cost of the personnel who will operate the ship explicitly in the de-
sign selection. Both designs reduce the crew size to one-third that of the current destroyer. This fea-
ture, coupled with the utilization of a common hull form for a family of its next generation of surface
combatants, is part of the Navy strategy to ensure that it can afford a shipbuilding and operations
program to maintain adequate fleet strength into the future.

—Elihu Zimet
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Should a submarine succeed in finding a surface naval force and clos-
ing to engage, it must reckon with the anti-submarine warfare (ASW)
forces. Recognizing that some submarines will be undetectable by passive
listening, the Navy has developed a variety of systems that employ ad-
vanced technology to detect and locate submarines without depending on
their noise. Generally, the actions that submarines must take to attack sur-
face ships will tend to expose them more to detection.

Except for Russia, no submarine force today has weapons that would
be particularly effective at attacking large, survivable ships like aircraft car-
riers. Even if a submarine overcomes all the odds against it to reach a fir-
ing position against a carrier, there is a substantial chance that the carrier
will suffer only limited damage because of the limits of the submarine’s
weapons. Other ships are generally more vulnerable.

Mines deserve particular discussion. No innovation has had a more
dramatic impact on naval “access” concepts than mines. By far the greatest
users of mines have been Britain and the United States, whose mining
campaigns in the two world wars accounted for thousands of enemy ships.
These two great sea powers (and air powers) had the means to deliver
mines in massive numbers—about half a million of them in the two con-
flicts. It was offensive mining (that is, planting mines in enemy waters)
that did most of the execution.

This illustrates the trouble with using mines as antiaccess weapons;
in most cases, those who seek to deny access do not have the means to lay
enough mines to make a major difference. This is not to say that our naval
forces would not find mines difficult to deal with, but it is a difficulty fun-
damentally different from the one the United States inflicted on the Japan-
ese late in World War II.

It is possible, of course, to get more effect from small numbers by
using more sophisticated mines that can go after their targets instead of
merely waiting for them. But these are more costly, more vulnerable to
countermeasures, and more difficult to employ effectively.

In addition, mine countermeasures (MCM) is an area in which the
Navy has been most inventive and vigorous in transformation. It has
sought an “organic” MCM capability to deploy as part of its battlegroups
rather than solely as a separate auxiliary service. Major efforts include un-
manned semisubmerged MCM vehicles that can be deployed aboard sur-
face combatant ships, including destroyers and smaller warships, and
compact airborne systems that can be deployed with normal shipboard
helicopters. These will not be sufficient to substitute entirely for dedicated



THE NAVAL SERVICES: NETWORK-CENTRIC WARFARE 141

separate mine countermeasures forces but should improve the fleet’s abil-
ity to operate with acceptable risk in the face of mine threats. Naturally, the
success of these efforts will depend not only on the degree of technical suc-
cess in equipment development but also on the development of effective
doctrine for employment and on training fleet forces.

In sum, then, although many nations may have adopted antiaccess
strategies, having the means to put such a strategy into effective operation
is another matter. Notwithstanding advances in technology and commer-
cial space capabilities, naval forces at sea will remain invisible most of the
time, particularly when they are most concerned to stay undetected and
employ detection countermeasures. Without the ability to keep continuous
track of our naval forces, those who would deny access will find their op-
tions severely limited. They will have to shoot as the opportunity presents
itself, rather than waiting to mass their forces in favorable circumstances,
and their weapons are unlikely to be numerous enough or good enough to
overwhelm strong naval defenses. By the time our forces are close enough
to permit more frequent detection, those who would deny access will find
themselves under heavy attack. American surface naval forces are by no
means invulnerable, but the odds favor them quite strongly.

This is not to say that all is well. Unless they are well hardened, fixed
facilities needed as part of U.S. access to a theater, such as ports and air-
fields, could be at risk from much simpler and cheaper missiles than those
needed to hit moving ships. Ships lying at anchor or constrained to move
slowly for long periods could find themselves in similar straits. Amphibi-
ous forces assaulting defended beaches could be exposed to a wide variety
of particularly difficult threats. All of this makes it more difficult to be sure
of moving from the sea to the land—the final key step.

It is for reasons such as these that the naval services have been mov-
ing to free themselves from dependence on ports for offloading and on air-
fields for air power and to introduce sea-based capabilities for area and
even theater-wide defense against tactical ballistic and cruise missiles.

If antiaccess forces had economic and technical resources on the
scale of those that the United States devotes to naval forces, access could be
seriously at risk. In the days when the Soviet Union was spending itself
into insolvency to keep up with the United States, the ability of our naval
services to conduct offensive surface operations in Soviet waters was open
to grave doubt. But our capabilities have advanced greatly since then, and
none of our potential adversaries of today even approach the Soviets in
technical or economic resources for antiaccess. To a large extent, those
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who worry greatly today about naval force vulnerability are falling into the
trap of Cold War thinking.

Information Technology and Naval Transformation

Information has always been a dominant factor in naval warfare be-
cause finding the enemy has always been the first problem of action at sea.
New technologies for communications, sensing, and information process-
ing have always been taken up eagerly by naval forces, and they have always
been especially interested in technologies to deny information to enemies.
It is surprisingly difficult to point to a truly fundamental advance in physics
or technical principles that has affected IT over the past several decades; in-
stead, IT seems to have had most of its effect in doing better and faster what
has long been done. Nevertheless, recent rapid increases in microelectron-
ics densities have spurred the search for truly new and revolutionary uses.
In the Navy, this has been summed up in the phrase network-centric war-
fare (or operations). This term implies a geographic and organizational de-
centralization and dispersion of functions and the use of communications
and sensor systems to achieve distant action with minimal need to mass
physical forces. While the Marine Corps is less prone to employ the net-
work-centric label, it too is vigorously exploring concepts of this sort.

How much the two naval services actually spend on things that
might be classed as IT is unclear in their accounting systems, but the
amount undoubtedly is substantial. There seems reason to believe that,
much like U.S. industry, the services have realized gains in productivity as
a result. In specific instances, they can point to quite striking improve-
ments, but few would claim that they have experienced broad transforma-
tional changes as yet.

Predictions of omnipotence for naval information technology rest
principally on expectations that better, more timely information about
both enemy and friendly forces will enable far more rapid, decisive action.
However, the gains may be less dramatic than sometimes portrayed and
may depend on investments in other areas beside information technology.

Major advantages in information are not new to war. In World War II,
for instance, allied superiority in signals intelligence frequently provided al-
lied forces with dazzling information advantages over German and Japanese
opponents. The communications technology and other aspects of IT that
American forces used to coordinate activities were crude and slow by today’s
standards, but they were generally faster and better than those of enemies.
Close examination of the history, however, shows clearly that this superior-
ity in information rarely was decisive in itself. Superiority also required
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forces of decisive mass that could be moved swiftly in response to the infor-
mation and that could exert dominating combat power at the point of con-
tact. For another example, the Royal Air Force (RAF) successfully defended
England against attack by Hitler’s Luftwaffe in 1940, after France had fallen
to the Nazi blitzkrieg. It was the first operational use of radar, and the RAF
probably could not have prevailed without it. Even with radar accurately re-
porting virtually every German raid, however, the RAF would have been
helpless if it had not already invested in a fighter force commensurate with
what the Luftwaffe threw against it.

Warring Automatons

The IT revolution brought about unmanned and smart automatic
weapons and systems. As with IT, this trend can seem more recent and
dramatic than in fact it is. Sophisticated, entirely autonomous weapons
have been widely used in naval warfare for more than half a century, and
autonomous systems for reconnaissance and information collection at
sea have almost as long a history. Security restrictions associated with
their advanced technologies have often tended to keep these systems out
of the public eye.

Rapid progress in many fields of electronic technology has allowed
autonomous systems to carry far more sophisticated computers as well as
much better sensors and communications links. But the gap between com-
puter and human capabilities remains so immense that no one has offered
any scientifically defensible idea of how, when, or even whether it may
eventually be bridged. There are scientific reasons for caution about
prospects for replacing fighter pilots or riflemen with machines. Advan-
tages from “dis-manning” platforms might outweigh many drawbacks, but
it is tricky to draw valid generalizations.

Human capabilities probably will be easiest to replace in areas that
do not depend greatly on visual perception or visual reasoning, hence the
caution concerning replacement of humans in matters such as close-in
air-to-air and infantry combat. Prospects for automation are brighter in
many warfare tasks at sea for which visual faculties are of limited impor-
tance. It is no accident that highly automated weapons and systems first
appeared and came to be significant in sea operations, starting with mines
and torpedoes in the 19* century and going on to homing weapons and
unmanned underwater vehicles (UUVs) in the 20t century.

Many warfare automata have been undone through failures of sys-
tems that have little to do, at first sight, with the “human-like” functions
of the system.?> Much of this is the result of poorly conceived engineering
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economies, resulting in employment of low-reliability systems for critical
functions such as propulsion or control. Also, with no humans aboard,
engineers must foresee and prepare for all possible situations with a thor-
oughness that is not essential when there is a crew to take up the slack.
The relatively low cost of unmanned systems has to be balanced against
the costs of frequent replacement of crashed or lost systems. Moreover,
the need to do so much from the base has often meant that small, light
unmanned aerial vehicles (UAVs) have trailed massive logistic and sup-
port systems. Such problems may yield to better engineering, but thor-
oughly engineering such systems will be quite expensive.

Progress is being made in the technical and economic problems of
unmanned systems, if not so rapidly as often imagined or claimed. The
incentives to do so are greatest in applications for which conventional
manned systems are least satisfactory. Principal potential advantages
include:

» freedom from risk of loss or capture of pilots or crewmembers

= endurance that is not limited by human capacities

m lack of human life-support demands, especially important for op-
erations in harsh environments

= minimum size not constrained by human dimensions and mass.

Sensor carrying is a major function for unmanned vehicles and can
be especially well served by these attributes. For the most part, this has so
far largely involved adaptation of existing classes of sensors for UUVs,
UAVs, and other unmanned systems. In principle, however, unmanned ve-
hicles could lend themselves to novel strategies of sensor design. This may
offer avenues for significant extensions in surveillance and reconnaissance
capabilities if the sensor system and vehicles can be designed into an inte-
grated total system architecture.

Almost unnoticed in the debate about unmanned systems has been
the progressive decrease in the “manning” requirements of many kinds of
naval systems. The number of crewmembers required to fly and fight one
aircraft, for example, has generally shrunk to one, or sometimes two where
circumstances demand redundancy; other crew members are carried
strictly to operate special mission systems. The proposed new DD(X) class
of land-attack destroyers is planned for a crew of only 95 on a ship whose
size and functions are comparable to a World War II cruiser with a crew of
900 and whose effectiveness is vastly greater.
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Strike Systems and Platforms

Closely related, both technically and conceptually, to war by au-
tomata is war by strike (that is, destroying or neutralizing some particular
set of things). Modern concepts of strike warfare trace their origins to the
1890s and the beginnings of powered flight. The United States was a late-
comer to the notion, taking it up only in the 1920s, but it has since become
distinctively American.

Roughly speaking, there are two great branches of strike-war thought,
which are often represented (somewhat misleadingly) by the shorthand
terms strategic strike (or pure strike) and tactical strike. The theory of strate-
gic strike is that war can be altogether reduced to actions of strike and that
scarcely any other kinds of military operations are necessary or desirable.
In tactical strike, the theory is that war can be made more effective and less
costly by combining strike and other operations.

Outside of the nuclear arena, naval thought has always tended to be
skeptical of pure strategic strike theories, but the Navy has nevertheless
built a considerable array of strike capabilities that can to some extent
serve strategic as well as tactical aims. Fires from naval guns represented an
early form of strike that, much modified and extended, still persists. The
introduction of aircraft into the fleet brought a major change in naval
strike capabilities, and carrier-based aircraft continue to provide the bulk
of multipurpose naval strike capability.

The past 15 years have seen the introduction of ship-launched non-
nuclear strike missiles, notably the Tomahawk cruise missile. The Toma-
hawk has transformed strike capabilities in ways that policymakers have
frequently found attractive. Its ability to hit chosen geographic coordinate
points up to 1,000 nautical miles inland with good accuracy and high reli-
ability and assurance—and no exposure of crews to death or capture—has
brought widespread use despite a cost-per-delivered-warhead that is usu-
ally higher than for comparable air-delivered precision weapons. This has
led to interest in ways to mass larger numbers of Tomahawks (and possible
follow-on missiles) in the theater. One proposal called for an arsenal ship,
which is essentially a cargo vessel equipped not only to carry missiles to the
scene but also to “offload” them by firing them. However, eschewing the
combination of highly concentrated military value and high vulnerability,
the Navy elected instead to combine expanded strike missile capacities with
warship survivability and a broader range of mission capabilities in its new
DD(X) class destroyers. These are designed to provide what amounts to
heavy artillery support for Marine Corps and Army troops ashore, up to
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scores of miles inland. Consideration is being given to supplementing Tom-
ahawk cruise missiles with ship-launched precision short-range ballistic
missiles for hitting time-sensitive tactical targets.

The Tomahawk is also carried by submarines, and its ability to reach
firing points undetected has proven attractive in some circumstances. This
has led to interest in submarines with much larger strike-missile capaci-
ties, generally referred to as nuclear-powered cruise missile attack sub-
marines (SSGNs). Present plans are to convert four of the existing Trident
ballistic missile submarines (SSBNs) to SSGNs. For a given number of
missiles, it will be somewhat more expensive to carry them in submarines
than in surface warships, but SSGNs offer very valuable advantages of
stealth and surprise.

Carrier-based aircraft remain at the core of naval strike capabilities, in
terms of the volume and diversity of the ordnance that they can deliver eco-
nomically. New generations of aerial strike weapons are for the most part
being built to common DOD-wide specifications that will permit their use
by naval aircraft. Also, the naval services are procuring at least small quan-
tities of most new weapons, as well as the on-board systems necessary to
target and deliver them. Navy strike fighter squadrons are now being
equipped with the F/A—18E/F Super Hornet, which offers some signifi-
cantly improved strike capabilities over its predecessors. The naval services
also participate in and support the Joint Strike Fighter (JSF) program. Even
though threats to manned strike aircraft generally are relatively manageable
today and for the foreseeable future, the additional increment of stealth of-
fered by the JSF will be welcomed for the added flexibility it brings, and it
will substantially improve the flexibility of Marine air capabilities.

Aircraft and Smaller Carriers

A mile or more of runway is needed for conventional landing and
takeoff—a nuisance ashore and a virtual impossibility at sea. With a few
specialized exceptions, the Navy gave up on seaplanes and amphibious air-
craft in the 1960s and has since met its air needs through two expedients:
launching and recovering more or less conventional aircraft using special-
ized catapulting and arresting equipment aboard aircraft carriers, and em-
ploying special kinds of aircraft with vertical flight capabilities so that they
can land and take off in restricted spaces. These latter are termed VSTOL
(vertical and short takeoff and landing) or STOVL (short takeoff and ver-
tical landing) aircraft. From the 1940s to the 1960s, helicopters were the
only vertical-landing aircraft to see practical success, but they have since
been joined by AV-8 Harrier jet-lift light attack aircraft. The tilt-rotor
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MV=-22 Osprey is nearing readiness for full production, and the JSF is
about to begin development.

The Marines Corps is particularly committed to STOVL aircraft. It is
the only U.S. user of the Harrier, the only U.S. service that has definitely
committed to the STOVL JSE and the principal prospective user of the Os-
prey. While awaiting the Osprey, it operates a large fleet of helicopters. The
Harriers and most of its helicopters are quite old, contributing to Marine
Corps impatience to see their successors into service. More significantly,
both new aircraft are substantially more capable than those they are slated
to supplant. The Osprey will materially improve the distance over which
Marine ground units can be lifted and the speed with which they get there.
Analysis suggests that this will allow Marine forces to engage and defeat op-
ponents in a broader range of circumstances than heretofore possible, at
lower cost in casualties. Naturally, it is difficult to be precise about how often
these circumstances will arise, and the Osprey probably will not usually
make a large difference in how strong an enemy force the Marine units can
defeat, but Corps commanders eagerly look forward to gaining the greater
flexibility and assurance that it will bring.

The JSF offers an even more striking improvement over Marine
AV-8s (Harriers). It will be the first STOVL aircraft with a serious air-to-
air combat capability, and it will be able to deliver a much wider and heav-
ier range of precision weapons than the Harrier. Some Marine squadrons
today operate F/A—18C/D Hornet strike fighters that offer a measure of
these capabilities, but the Hornets are conventional carrier-based aircraft
that are less flexible in shore basing and cannot operate from the am-
phibious ships that carry Marine units.

Both the Osprey and JSF programs have been proposed as possible
candidates for a generation of new systems to be “skipped.”* The conse-
quences for Marine Corps capabilities would depend on what might be ac-
quired in their places. It is difficult to see how either the existing helicopter
fleet or the Harriers could be kept in service long enough to meet an en-
tirely new generation of systems that would be unavailable for, perhaps, an-
other two decades. If the existing helicopter fleet were replaced with more
modern helicopters, there would be losses in force capabilities and flexibil-
ity, as indicated above, at perhaps some marginal savings in procurement
costs. In the absence of the JSE it would seem that Harriers could only be
replaced with F/A-18s, again with a significant decline in flexibility. Any
other course would involve substantial change in Marine concepts and doc-
trine and would seem inevitably to involve serious sacrifice in capabilities.
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At present, an aircraft carrier must employ both catapults to acceler-
ate aircraft to flying speed and arresting gear to bring landing aircraft to a
safe stop on limited deck spaces. In the earliest days of carrier aviation, by
contrast, such expedients were unnecessary. Just as at an airfield, the slower,
smaller aircraft of the day could launch and recover on a carrier’s deck,
aided only by the wind of its passage. It has always been clear that a return
to this situation would bring some benefits, and the Navy has accordingly
been a strong and consistent supporter of research into STOVL technology.

The STOVL issue should not be conflated with that of smaller carri-
ers. It is possible to build carriers that are less than half the displacement
(mass) of present models without sacrificing the capability to launch and
recover conventional aircraft, essentially by putting a smaller hull under a
deck that is nearly as large. The problem with doing so is that a small car-
rier carries fewer aircraft and less fuel, ordnance, and parts to support
them. Indeed, such capacities shrink somewhat faster than overall size,
while costs diminish much less rapidly.” Analyses of operational experi-
ence indicate that smaller air wings would be unable to meet many needs.
For the most part, the advances offered by aircraft and weapons technolo-
gies pay off in greater capability for the air wing, not in reductions in the
numbers of aircraft needed to fulfill its functions.

If the number of aircraft in the air wing is held fixed and if STOVL
aircraft are the same size as conventional carrier aircraft of similar capa-
bilities, then an all-STOVL carrier might be modestly smaller and cheaper
because catapults and arresting gear would not be needed. The savings
would be at most a few percent. Some operational advantages might be
significant and might permit some small reduction in air wing size with-
out sacrificing capability. But this would depend on the actual character-
istics of the STOVL aircraft. Studies indicate that it would probably be
possible to build a quite attractive STOVL aircraft for strike fighter func-
tions by retaining catapult launch capabilities, but the other missions for
carrier-based aircraft—especially those relating to surveillance—do not
lend themselves so well to STOVL with current or immediately foreseeable
technology. Of course, there could well be advantages to operating STOVL
aircraft from carriers that were equipped also for catapult launch and ar-
rested recovery of other types of aircraft.

A Navy without a Top

For 60 years, aircraft carriers and their air wings have been the Navy’s
dominant force component and greatest expense, making them a natural
focus of attention in any debate about transformation. Aircraft carriers
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and carrier-based aircraft have often been pronounced “obsolete” since the
first carriers went to sea just after World War I. It is an issue that must con-
tinually be reassessed.

Many of the concerns about carriers do not bear much scrutiny. The
ships are not notably vulnerable to either current or reasonably projected
weapons. The Navy does not buy other major forces primarily to “protect”
carriers; rather, naval forces inherently operate as a combined, integrated
whole, and carriers both protect and are protected by the other forces they
operate with. The argument has been made for more than 80 years that de-
velopments in long-range land-based aircraft make carrier basing an ex-
pensive anachronism. However, there remain many important situations
in which other forms of air power cannot effectively substitute for carri-
ers. It is notable that rushing carriers to the scene continues to be a chief
response of American Presidents to crises.

Nonetheless, it is possible that a decision will be taken to abandon
aircraft carrier forces. The consequences of such a decision depend on the
details of how the phaseout occurs and what is done to strengthen forces
in other respects. It will matter most in situations where only a floating
airbase can provide a platform for U.S. tactical air power. How important
this may be depends in part on one’s perspective on American strategic
needs. If U.S. intervention overseas is seen as occurring solely in the con-
text of coalition or alliance efforts to help friendly and cooperative nations
defend against external aggression, then it is reasonable to insist that those
to whose aid we rush will provide basing for our forces, as well as protec-
tion for the bases. In these circumstances, carriers are supplementary
rather than primary, and the need for them might logically diminish. On
the other hand, we could envision a United States that wished to be able to
pursue its own national and alliance interests freely in regions where local
support was constrained by political and cultural factors. In this way, bas-
ing might be limited or unavailable. One region that has fit this descrip-
tion at least at some times in the recent past is the Persian Gulf, source of
nearly 30 percent of world oil production and seat of more than 40 per-
cent of world oil reserves. Another example is afforded by the operations
against Afghanistan following the September 11 terrorist attacks, in which
carrier decks were initially the only available bases and continued to pro-
vide a major asset even once bases in the region had been secured.

In such circumstances, carriers must provide most of the tactical air
power for defensive counter air, offensive counter air, suppression of enemy
air defenses, and close air support. Additionally, they will normally provide
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a substantial fraction of strike capability, even with full commitment of
long-range land-based air forces and sea-launched missiles. In particular,
they will provide a major part of the capacity for rapid and repeated strikes
against time-sensitive targets to meet tactical needs. In places such as the
Persian Gulf, carrier aircraft remain the most economical means to meet
these needs if local land bases are unavailable or restricted. Thus, the ab-
sence of carrier forces would leave a hole that could not be filled on an
equal-cost basis by other means. Without defensive counter air, committing
any other forces except highly survivable long-range strike assets normally
would be too risky. Unless the latter can be expected to accomplish all
major U.S. objectives, lack of carriers could force the United States to forego
military options in theaters where it lacks secure tactical basing.

As a logical principle, other forces whose utility would be sharply
curtailed by lack of carrier aviation should be put on the chopping block
before or along with carriers. As this includes much of the Nation’s surface
and amphibious naval forces, it explains Navy insistence that carrier forces
are essential.

Littoral combatants

The Navy faces a serious dilemma in designing small warships: na-
ture favors big ones. An aircraft carrier ten times the displacement of a
destroyer needs only about three times the power for equal speed, carries
more than ten times the warload, has far better seakeeping, and costs only
about five times as much. And the destroyer enjoys similar advantages
over a ship that is one-tenth its own size. Recent innovations in hull-
forms, materials, and propulsion systems have opened new options for
small warships for littoral warfare. Some come from the fast ferry indus-
try and others from foreign navies which emphasize small ships.

To meet its current operational concepts, the Navy needs deploy-
able, self-sufficient, survivable, multicapability ships. In the past, ships
much smaller than 3,500 tons displacement have proven unsatisfactory
and were retired early. Today, size reductions of as much as one-third can
be achieved by building in aluminum or new plastic composit materials
(although little if any cost savings are in prospect in the near term). Size
and cost reductions may be gained through diesel-electric propulsion or
perhaps by applying the emergent technology of the fuel cells to propul-
sion needs. Further savings may be possible if the Navy finds it can accept
lesser capabilities than have been needed to date.

Hullform options for small warships now include twin-hull ships
(catamarans) and ships with very narrow central hulls flanked by two or
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four stabilizing hulls on outriggers (trimarans or pentamarans). Their
hull shapes may be tailored to improve seakeeping and speed perform-
ance and these hullforms can offer greater space for warloads, superior
aviation facilities, and better stability for carrying topweight. These ad-
vantages come at some cost in other respects, however, making careful
tradeoffs necessary.

Stealth at Sea

In practice, stealth means mostly low radar signature. Radar signature
is not closely associated with physical dimensions in the way that visual de-
tectability is. The B-2 bomber, for example, has a radar signature far smaller
than that of much more compact aircraft. In principle, the radar signatures
of large ships could also be reduced, and this has been verified by tests of a
relatively large demonstrator. Submarines, however, represent the ultimate
in radar stealth simply because they operate below the surface of the sea,
making them virtually undetectable by radar. On the whole, therefore, it has
appeared better to rely on submarines for needs requiring great stealth
rather than to develop highly stealthy surface ships. However, in many cases
the radar signatures of surface ships have been cut substantially to more eas-
ily confuse missile seekers by means of countermeasures.

Transforming Structures

In principle, the naval services are not independent operational enti-
ties. The forces that they build are, for operational purposes, under joint
command and control. In practice, however, many significant units of
“joint” force are composed entirely of naval services elements, and the
naval services generally have considerable latitude to optimize the compo-
sition and organization of these units. Thus, their structural concepts have
operational as well as administrative implications.

The naval services pioneered flexible mixed-force task-oriented or-
ganization for operational purposes in the 1930s and 1940s. These con-
cepts have continued to evolve but generally have served well. The services
have found effective solutions to the logistical issues involved in flexible
mixed forces. This allows them, for instance, to deploy mixed air wings and
even small mixed air components (as in a MAGTF) with little penalty in
logistical efficiency. Essentially, naval services plans for structural transfor-
mation envision continuing to exploit the flexibility inherent in their task
organization concepts to meet evolving needs.
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Transforming Operations

The opportunities for transforming existing naval operations are sig-
nificant. Unspectacular and incremental transformation involves little
dramatic new technology and instead builds on training and tactics, as
well as improved modes of support.

Training and Tactics

While technology can enhance precision and effectiveness, the per-
formance of different units, crews, and individuals using the same tech-
nology varies greatly. Gains from excellence in tactics and training may be
greater than those that can be achieved by introducing a new generation
of technology—and may be much more cheaply and quickly obtained.

The secret to transforming training and tactics lies in exact informa-
tion about operational results as a function of all possible variations. The
intuition or feel of operators is a starting point but is usually not nearly
adequate as a basis for optimizing the performance of complex systems
and forces employing advanced technology. Systematic controlled experi-
mentation, precise and highly specific information about the results of op-
erations in exercises and combat, and detailed analytical modeling and
simulation all are key.

For more than half a century, the Navy has been a pioneer in such ap-
proaches and has gained greatly in effectiveness as a result. In part, this re-
flects the conditions of war at sea, which lent themselves to analysis and
improvement of tactics and training because of the relatively small num-
bers of units involved and the fairly consistent environment in which they
operated. With improved measurement and analysis technologies, it is
now more feasible to extend this work to more complex cases, as the Ma-
rine Corps is doing. There is a great scope for wider application and vast
benefit to be gained.

Support Operations

A great deal of the activity of the naval services is support: operations
not intrinsically warlike and not inherently military. Even leaving aside the
support operations that must be performed in places especially exposed to
hostile fire, a huge amount remains. The diversity and dispersion of sup-
port operations make them difficult to manage well. Those at the top of
the naval services cannot possibly fully understand all of their many oper-
ations and must focus on those that are most directly central to naval mis-
sions. It is difficult for them to know how efficient each support operation
is or how much more efficient it could be.
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An effective way to improve the efficiency of these activities is to
throw them open to competition. Studies of competitive procurement of
support have shown an average 30 percent reduction in costs for constant
quality and quantity of output.® These gains are achieved even when gov-
ernment teams win the competitions. It is free and open competition, not
privatization as such, that brings the benefits. If allowed to compete on an
equal basis, “outside” and “inside” organizations have each tended to win
roughly half of competitions.

The key to effective use of competition lies in full and exact informa-
tion about the operations involved. The services must know and be able to
measure or assess exactly what output they need from the support activity,
and they must communicate this fully and precisely to the competitors.
This requires an intensive and disciplined analysis effort, but the rewards
are worthwhile.

Key Choices

The logic of naval services transformation efforts seems difficult to
dispute in the context of national strategic needs and priorities. Neverthe-
less, the naval services, like the others, face a serious affordability problem.
Such large parts of their budgets are needed to support current operations
that not enough is left over to replace aging equipment and modernize ca-
pabilities. In essence, the Nation is borrowing from the future to pay for its
current naval capabilities. The hole that this leaves is not so apparent for
the naval services as it would be for organizations that replaced their cap-
ital at a more rapid rate, but it is no less deep and will be no easier to fill.

This survey of naval transformation has failed to uncover any signif-
icant opportunities for economizing through application of new technol-
ogy. Nor are there obvious opportunities for greatly extending the already
long lives of major naval capital equipment. As this suggests, the balance
between present and future must be restored largely through some reduc-
tion of current operating expenses relative to investment. In principle, this
could happen by raising investment while holding operating funding
steady, or raising it more slowly than investment. But given the Nation’s
present financial and strategic circumstances, it seems in practice that the
total for defense will not rise sufficiently to obviate the necessity to cut op-
erating expenses to permit more investment. Since operating expenses are
primarily driven by military manpower, this suggests a need for cuts in the
numbers of personnel.
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It may be possible to offset the effects of personnel cuts to some ex-
tent by equipping those who remain with superior and more extensive
technology; this is the defense analogy to capital deepening in the civil
economy. In the Navy, for instance, longstanding efforts to design or refit
ships for operation by smaller crews have met with considerable success,
and ships today are in many cases more lightly manned than predecessors
of similar size and lesser capabilities. Still, the opportunities for naval cap-
ital deepening do not appear nearly sufficient to balance the books. This is
particularly so for the Marine Corps, whose leaders see little potential for
cutting manpower without serious effects on capabilities.

Conclusion

The naval services are in the process of transforming themselves
from forces whose primary capacities facilitated control of the seas into
forces increasingly able to use control of the sea as a basis for facilitating
intervention ashore. This sweeping change, involving nearly the full range
of modern military capabilities, has not lent itself to particular, narrowly
defined technological solutions. A great deal of the transformational effort
has focused on doctrinal development and change; analysis of actual op-
erational results has demonstrated consistently over many decades that
changes in training, tactics, and procedures can often have more effect
than changes in technology. Such doctrinal changes tend to be less dra-
matic and often misunderstood.

The Marine Corps has been particularly active in developing a solid
empirical basis for doctrinal changes through a carefully structured pro-
gram of conceptualization, experimentation, and analysis of results.
Much of this has been devoted to extending the spectrum of Marine
Corps capabilities so that national decisionmakers will have a broader
range of options at various levels of force in many different circum-
stances. While continuing to expand capabilities to fight and win against
numerically superior conventional forces, the Marines have also been de-
veloping capabilities for meeting a variety of unconventional demands.
Technological elements of this include improved mobility on the ground
and in the air, agile logistics, information-gathering systems effective in a
variety of environments, and systems that will permit control of hostile
noncombatants with minimal casualties.

The Navy has devoted much of its attention to expanding its range of
strike options for organic tactical support of naval operations both ashore
and at sea, as well as options for employment of the naval strike forces by



THE NAVAL SERVICES: NETWORK-CENTRIC WARFARE 155

joint and national commanders. This has meant not only the introduction
of new weapons and new strike platforms but also the development of sys-
tems and doctrine for their employment. The result has been a quiet but
large ongoing change in the volume of strike weapons and in the precision,
assurance, and flexibility with which they can be delivered. The Navy’s
other major focus has been on assuring that naval forces can operate effec-
tively in littoral regions in the face of current and potential threats. Because
the Navy exercises such overwhelming superiority over all other navies, this
has primarily taken the form of efforts to remedy particular deficiencies or
shortfalls in defense against mines and certain specific weapons.

The quest for transformation in the naval services—as elsewhere in
defense and indeed throughout government—has primarily been directed
toward seeking means to do more and do it better. The officers and offi-
cials of the naval services have been imbued with the spirit of excellence,
and most of them pursue it with remarkable energy and imagination.

But the need today is not really for the naval services to do more and
better, or not simply to do this. Rather, they need to find ways to better bal-
ance present and future within a budget level that is essentially constant.
That is, the need is not for transformation to do more and better but
transformation to do well with less. From the perspective of officers and
officials, the bureaucratic incentives to pursue this are mixed at best. Un-
less and until these incentives are transformed, the measures to accom-
plish transformation are unlikely to benefit broadly from the enthusiasm
and knowledge of those most closely involved with the naval services.
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Appendix: The U.S. Marine Corps: Transforming
Expeditionary Maneuver Warfare

By Bing West

For over a decade, the Marines have articulated a warfighting doctrine
that emphasizes high-tempo operations and rapid maneuver intended to
shatter enemy cohesion. This has encouraged a generation of marines to
look for operational opportunities, be willing to exploit openings quickly,
and articulate orders in terms of the mission to be accomplished. This doc-
trine has influenced decisions about equipment and force structure.

For decades, marines have deployed in amphibious-based warfight-
ing units that are self-sustaining and reasonably robust. They have served
in sustained land campaigns, as in Vietnam, but what they provide to the
Secretary of Defense, day in and day out, year after year, are sea-based
warfighting packages that can be moved, landed, employed, and extracted
without relying upon any external resources.

Afghanistan might at first have seemed an exception: a landlocked
country that would show the limits of sea-based expeditionary power. In
fact, a Marine expeditionary unit (MEU) moved inland hundreds of miles
across desert and mountains. The action in Afghanistan also illustrated the
operational scenario underlying the Marines’ dogged determination to get
the V=22 Osprey tilt-rotor helicopter and other new equipment, such as
the joint strike fighter and the autonomous amphibious assault vehicle.”

Information Technology

Afghanistan also demonstrated advances in U.S. ability to monitor the
battlefield and send continuous information, including live imagery, to air,
space, and ground weapon systems. This enormous and costly increase in
bandwidth among airborne and satellite platforms has not, however, been
extended to Marine (or Army) infantry at the company level. The digital IT
networks do not include them. This is partially a result of Marine Corps pri-
orities; the bulk of IT spending has gone to staffs above the battalion level
and to garrison functions. Also, over the next year, the Navy Marine Corps
Intranet will extend to every Marine Corps desktop computer. The goal is to
increase productivity. Marines, however, do not fight wars at their desks.

It is not clear what the vision is for extending new IT to Marine rifle
squads. Uncharacteristically, the Marines have spent much more time and
money upgrading garrison information technology. As the Marines con-
tinue to transform their force, IT priorities deserve a careful look.
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Close Air Support

A second area of the Marine doctrine that is ripe for further trans-
formation is the application of close air support. While fire traditionally
supports maneuver, the Afghanistan experience opened a new dimension.
Air strikes shattered enemy cohesion. Airpower was not a supporting fire;
it was the decisive weapon. Maneuver followed airpower.

Certainly the favorable circumstances of that particular battlefield
will not always be the case. Nonetheless, U.S. air power above 10,000 feet
is now nearly invulnerable and, when linked to GPS coordinates or laser
guidance, is highly accurate. Air directed by ground forces has emerged as
a devastating offensive weapon.

The Marine Corps pioneered close air support; it is the only service
with fire support teams that integrate aviators, artillery, and mortar ob-
servers. In Afghanistan, however, the air support was called in by Army
sergeants in special forces teams, not by marines.

In an MEU that can place over 600 marines on the ground, current
doctrine allows only two or three forward air controllers to call in air
strikes. Only an aviator officer who has gone to the proper schools is per-
mitted to call in air support. This skill level may be appropriate for the lin-
ear battlefield, where many units are close to one another on a crowded
battlefield and where artillery, helicopter gunships, and fixed-wing air
must be precisely coordinated in close proximity to ground units. But to
train only for that battlefield restricts the maneuver doctrine that the
Marines advocate. With lasers and GPS, on a dispersed battlefield, it does
not take an aviator to direct air. It is likely the Marines will learn from the
experience of the Special Operations Command in Afghanistan and mod-
ify their doctrine. However, obtaining the proper equipment to direct air
is a separate and harder matter. Marine battalions simply do not have the
communications, GPS, and laser sets needed to employ air more flexibly.
The infantry does not benefit from the advocacy of the military-industrial
lobbyists because it does not have a single big-ticket item around which
lobbyists can coalesce to generate political support.?

For the Marines to add another arrow to the quiver of expeditionary
warfare, they need to adapt their doctrine, and they also need to obtain
modern equipment to take full advantage of airpower. There is no doubt
that Marine doctrine will change, but securing resources will be the
tougher fight because the Pentagon instinct is to associate information
technologies, “transformation,” and monies with large, inanimate systems.
Marine rifle squads—the same size as the teams that performed so well in
Afghanistan—must also be brought into the digital age.
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Notes

! The U.S. Navy, Marine Corps, and Coast Guard are sometimes treated collectively as the sea
services. The Coast Guard falls under the Department of Transportation rather than DOD and will not
be addressed in this chapter.

2 Issues specific to the Marine Corps are outlined in the appendix to this chapter.

3 Bruce Rolfsen in “Predator Problems,” Air Force Times, April 30, 2001, 8, says that five Predator
UAVs were lost in 8 months, none due to enemy action. This is not an isolated occurrence.

* Both the Osprey and the JSF, as well as the USMC new Advanced Amphibious Assault Vehicle,
represent the results of previous generation-skipping; the Marine Corps deliberately passed over less
ambitious and more conventional technologies that would have been available much earlier to go for
the capabilities that it believed suited its needs.

> David A. Perin, “Are Big Decks Still the Answer?” U.S. Naval Institute Proceedings, June 2001,
30-33. This article gives a summary relating to issues of carrier size.

®R.D. Trunkey, R.P. Trost, C.M. Snyder, Analysis of DOD’s Commercial Activities Program
(Alexandria, VA: Center for Naval Analyses, December 1996), 2. See also William Brent Boning, et al.,
Evidence on Savings from DOD A-76 Competitions, Center for Naval Analyses Research Memorandum
98-125 (Alexandria, VA: Center for Naval Analyses, November 1998).

7 Marine ability to penetrate deeply from a sea base and to fly into hotspots rather than taking
beaches will be greatly strengthened by the availability of the V=22 Osprey tilt-rotor helicopter (to get
them to the fight) and the vertical take-off version of the joint strike fighter (to provide adequate ai