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PREFRCE

This report is the product of a six-month stuciy involving six senior CSIS
anaiysts, several visiting miiitary fellows, and over 75 outside experts. With so
many peopie involved and so many issues to be examined and debated, the
process was not aiways clean or ticiy. But the stuciy (iesign fulfilled its basic
purpose by producing dozens of helpi‘ul insights, subjecting drafts of the report
to careful outside critiques, and providing a forum for an exchange of views
among neariy 100 military officers, government officials, and academics.

CSIS owes a 1arge debt of gratitmie to the members of the Stu(iy Group.
These experts and officials gave generously of their time and lrenowlecige at
meetings Leginning early in the morning and often iasting as long as three hours.
They received no compensation other than an occasional warm breakfast and,
we hope, the lznowlecige that the final product is better for their participation.
In this sense, the Study Group embodied a true spirit of puixiic service.

We are especiany gratei:ui to the contributions of the current group of CSIS
military fellows, six active-ciuty officers (one from each service and two from the
National Guar(i) who chose to spemi one of their allotted academic years in the
unfamiliar setting of an academic think tank. Tiiey quiciziy became an
inciispensai)ie part of our work, conclucting their own long-term studies (on such
topics as U.S. participation in peaceiaeeping operations and the security
situation in Asia) and piaying important roles in CSIS efforts such as this one.
Our miiitary fellows attended all the MTR meetings, reviewed drafts on their
own in separate sessions, and refused to allow us to iapse into iazy generalities
or questionabie assertions. Their assistance was of inestimable value.

It is important to empifxasize, however, that this report re)qects only the
opinions of CSIS staﬁ[. We have taken great pains to include as many suggestions
and ideas as possii;ie, but in the end the responsibility for the arguments,
conclusions, and suggestions in this report rests soiely with the CSIS analysts
who drafted it and conducted the stuciy. Ti'nougix many certainiy would have done
so, no other participants were asked to give permission for their names to be used
in connection with the report.

Within CSIS, the Project Director and Managers relied heaviiy on George
Carver, the John M. Olin Senior Fellow, and on James A. Blackwell, who was
(iuring much of the stmiy Director of Poiitical-Military Studies (Dr. Blackwell
(ieparted before the report was (irafteci). Both gave wise counsel and advice on

substantive and administrative matters.
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This study was conducted under a government contract originating in the
Office of the Assistant Secretary of Defense for Acquisition. We are delighted
to aclenowledge the financial support of the office of Mr. Frank Kendall, Director
for Tactical Programs, OASD(A); and the cooperation of the BDM Corpora-
tion, which sub-coutracted 2 portion ofa larger MTR study to CSIS. Dr. Palmer
McGrew and Dr. John Milam at BDM were especiaﬂy helpful in malzing the project
happen and sharing the results of concurrent work lny BDM.

Chapter 6 summarizes the study’s overall conclusions. Readers looking for
a brief survey of the report should turn there, recognizing that t})ey will not
capture the depth and breadth of analysis that supports our various conclusions.

THe MILITRRY TECHNIDAL REVODLUTION




THE STRATEGIT CHALLENGES
DF THE 1330

Beginning rougtrly in 1989, the security context that stlape(i U.S. defense
planning for 40 years has unctergone a fundamental revolution. Virtuatly every
stan«iing assumption of U.S. national security poticy from 1945 ttiroug]u 1985 has
beea turned on its head. Nations that were our sworn enemies are now our tzien(ts,
and clamor to be our allies; some of our closest allies (iuring the cold war are now seen
as economic competitors who threaten U.S. national interests. While many
overarching U.S. national interests and broad toreign poticy tasks have remained the
same, the threats to those interests, and the meansof pursuing those tasks, would today
be almost unrecognizat)le toa U.S. miiitary planner in the (iepti"xs of the cold war.

In stiort, the context for mititary planning has ci'iangeti completely. Those who
p]an U.S. military forces must deal with a new world and establish, almost from
scratch, what miiitary capat)ilities are avaiiat:]e, what missions best employ ttxem, and
t)y what criteria their effectiveness now needs to be ju(ige(i.

THE CONTEXT FOR THE MTR

This stucty attempts to survey this new world situation and draw conclusions
about the military forces the United States will need in the years ahead to meet its
demands and ctxaiienges. Our major focus is not numi)ers——t)uctget numtJers, or
numbers of divisions or air force wings——ttlougti what follows will have relevance to
such questions. This stuciy, instea(i, focuses on one broad but speciiic concern: which
tect'mologies, doctrines, and types of forces lilzely to be available to the U.S. miiitary
will have a revolutionary effect on U.S. military capat)itity, and which will have oniy
a marginal effect?

This stucty concentrates on capat)ilities associated with the Mi]itary Technical
Revolution (MTR). This term refers to many aspects of miiitary forces besides
tectmoiogy; in fact, itisa timely combination of innovative tectmologies, doctrines,
and military organizations that is restiaping the way in which wars are tougtit. Some
argue that this shift is truiy revotutionary, on the scale of such epoctiat ctianges as the
invention of gunpowder or the advent of mechanization.

Our stuciy is not concerned with the largely semantic question of whethermodern
military tectmology representsa truiy revol utionary ora merely evolutionary advance.
Alttiougti current tectmologies, doctrines, and organizations certainly have the
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potentiai to effect a revolution in mii.itary affairs, such a revolution is i)y no means
guarantee(i. Rather, the emp}iasis here is more pragmatic: which new teciinoiogies,
doctrines, force structures, or other elements of military operations are iiizeiy to have
the greatest impact on mi].itary capai)i]ities in the next years and decades?

To answer this question, we must first resolve the most basic issue—what the
U.S. miiitary establishment is lilzely to be tasked with over the next decades. That is
the purpose of this first ci'iap’cer. Once these basic missions have been defined,
sui)sequent cliapters will consider them in detail and discuss the contribution of new
technologies to each. The analysis that follows assumes a time horizon of about 15
years: the discussions of international poiitics, U.S. interests, and types of miiitary
operations all attempt to lay out issues that will be relevant rougi-iiy througii the year
2010.

It is important to iqeep in mind ’ci*u:ougi'iout the ci'iapters which follow that this
report is an introductory one. Its purpose is to outline the MTR and provicie a few
suggestions about the early directions it has taken and should take. Much current
tixinizixyg about the MTR lacks a consistent structural framework and a clear definition
of the issues involved; it is these dimensions that this stu(iy aims to provi(ie.

= [ LN TERMNATIODONAL PO TiE SsS

The new security environment has a number of distinguisi'n'ng characteristics.
The formeriy dominant l)ipoiar power structure now exists oniy artiﬁciaiiy, in the
nuclear balance. By every measure of usable power, economic and poiiticai as well as
military, the world is at a tl'iorougiily multilateral stage, albeit with a singie and
unquestioneci lead actor: the United States. But more and more states in the
(ieveioping world have the alniity to cliaiienge U.S. and allied mili’cary Jf.orces, a fact
demonstrated repeate(iiy i)y Saddam Hussein'’s Irag.

From an intense focus on a singie gioi)ai threat, Western defense pianning has
moved to the more compiex and varied task of analyzing and preparing for regional
crises and wars involving a ]zaiei(ioscopic variety of potentia] aggressors and victims.
In part it has done so because such operations may be more lileeiy tociay than (iurmg
the cold war, when the risk of escalation to superpower war lurked in all regionai
Conﬂicts. Ti'us shi& (ieman(is, among otl'ler tllings, {orces f}la’c are more ﬂexi})ie an(i
agiie than those (iepioyecl (iuring the cold war. It also requires better inteiiigence on
the (ieveloping world, where most immediate miiitary missions lie.

U.S. and allied miiitary forces also face a growing list of missions in operations
short of war. Demonstrations of force, deterrent signais, peaceiaeeping and humani-
tarian (iuties, and possibly peace—enforcement missions—none involves a declaration
of war or, in many cases, even the recognition of iiostilities, but each calls for the use
of miiitary forces to serve poiiticai ends. With more regionai actors neeti.ing to be
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deterred or reassured, more operations short of war have been required in recent years.

F‘inany, more is being expectecl of interational organizations than at any time
since 1945. Toclay the United Nations (UN) alone has undertaken i 'ozen major
missions which together involve over 44,000 troop-~ and total l)udget of over $2.5
billion. Discussions are under way to establish a UN military force of some kind, and
whatevertheir outcome, evev major military power, especiaﬂy the United States, must
deal with this collectivization of peacetime militaxy operations.

THE S CoOPE o Ll .5 . TN TERES TS

In this new world, the United States will need to rethink the nature and scope
of its national interests. Those interests will dictate the missions for U.S. forces in
the coming years, which in turmn will determine what kind of military forces the United
States requires. Apart from de{ending national interests which become threatened,
the United States will also continue to assume a number of overarcl'xing burdens—
because to do so is in the U.S. national interest, and because any U.S. government
will take pains to demonstrate its relial:ility and credll)xllty as an international actor.

The most fundamental U.S. national interest has a.lways been and remains
protection o][ the U.S. homeland. Guarded by oceans on its eastern and western flanks
and with essentiauy ﬁienc“y, as well as militarily weak, nations on its northem and
southern borders, the United States has not faced any serious threat of foreign
invasion since the War of 1812. During the cold war, Soviet nuclear forces could have
destroyecl the United States, but Russia is today counted as a friend of the United
States. One current task is relevant, if only ina l'xypot}xetical sense, to this interest:
nonpro]iferation. Inthe years ahead, U.S. leaders will be increasingly concerned with

hal’c'mg the clevelopmen’c and spreacl of weapons of mass destruction.
Eventu.luy, tlu'ougl«. th diffusion to the Third World of nudlear

weapons and intercontinental missiles, prolifera’cion could create
new threats to the U.S. homeland; already it poses additional risks ~ THE UNITED STATES WILL NEED
for U.S. contingency forces.

Second, and perl'xaps of overrid'mg importance for the next TO RETHINK THE NRTURE
several years, U.S. policy makers will seek to promote the economic 8D SCOPE OF 115 NATIDNAL
prosperity of Americans. U.S. economic policies will support this
goal directly; {oreign and defense policies will do so indirec’cly,
helping to promote the regiona] staln]Jty and establish the U.S.
influence supportive of U.S. economic per{ormance. Ina mi]itary sense, this may
involve a number of specific tasks. Most important, the United States will continue
to play a stal')ilizing role by remaining involved in geopolitical alliances around the
globe, and lJy reinforcing those coalitions in peacetime t}xrough mi]itary exercises and
forward presence—tl-nough possibly 1'>y very different means than it does today. By this

"IN THIS NFW WORLD.

INTERESTS.”
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presence, the United States will promote regional stal)ility and will gain political
leveragc useful in trade and economic negotiations aimed at securing [".S. access to
foreign markets. This economic mission will also require defense of international sea-
lanes and Middle East oil, both of which remain vital to the worldand U.S. economies.

Third, U.S. policy will aim at promoting Jcmocracy abroad, a major theme of the
Clinton administration. Of specia.l concern are Russia and the nations of Eastern
Europe, whose transition to stable clemocracy is inclispensal)le for long—tcrm peace in
Europe. Military forces may play only a marginal role in this process, meeting with
their counterparts in new democracies and empliasizing the role of civilian control. In
some cases, however, military interventions of various (legrees migl'it be conducted to
advance (lemocracy, particularly now that the world community appears willing to place
limits on national sovereignty in the area of human riglits.

Fourtli, the United States and other major world powers are increasing'l_v
concerned with enforcing norms of behavior. These norms could include internal as well
as external stanclar(is, such as some minimum respect for human riglits. Such
enforcement could take the form ol‘ a major multinational intervention, as in Korea
in 1950 or Iraq in 1990-1991, or a peacetime effort to force adherence, as has been
proposed for the Yugoslav conflict. The United States and its partners in the United
Nations will seek to establish an international consensus against aggression, and to
make that consensus stand when tested.

Fifth and finally, through its military commitments and operations the United
States will seek to defend perliaps its most epliemeral interest of all: its reputation. It
is clearly in the U.S. interest to be known as a reliable ally, a contributor to regional
stal)ility, a defender of international law, a supporter of peacelul conflict resolution, a
feared a(lversary, and « nation committed to the common goo«l. Such perceptions
work to the benefit of the United States in ways that are both direct and indirect, both
short- and long-term. In a world characterized l)y the exercise of political influence
and “soft power,” the importance of a positive reputation and image cannot be
overloobed. It provi(les moral and political legitimacy for all other 1.8, loreign
policies.

CONTINGENCY EXxXamerLEeE s

Several broad, generic foreign policy priorities will therefore establish missions
for the U.S. military in the years ahead. These missions will be manifest in speciiic
contingencies, several of which are discussed below. This list is not intended to provicie
a complete catalog of all such conflicts; it is merely representative.

At the top of the list, in terms both of the threat it would pose and the response

it would demand, is the resumption of some form of global threat. This is the
reconstitution mission, which encompases threats that would require the United States

THE STRATEGIC CHALLENGES OF THE 199105




to embark on a major new military l')uil(lup. This possil)ility exists largely in regar(l
to those large states where experiments are under way in (lemocracy and free enterprise,
most notably today Russia and (!.:na. Not only would vital U.S. national interests
l)e at stalze, l')ut .S, leaclcr; s pleclge(l tlu‘ougl'x l)ilateral aml multilateral clel(ense
treaties to defend manv . Tk ates that would be
threatened l)y a relum to e.pansionism in such
states.

The military requirements impose(l l)y recon-

:
l
l
i

stitution (lepencl on one's assumptions about the
waming time of a new glol'ial threat. f U.S. military
planncrs canexpect strategic warning to be measured
in periocls of at least several years, then the West need
devote few resources to it; we will have ample time to

build up when a threat arises. But if warning migl'it

be shorter—less than two years, for example—~or if

Western leaders cannot be expecte(l to make prolit—
able use of the warning they may receive, th on the ~ CORLITION FORCES RTTRLK
United States must place a greater emplmsis on IRRQY POSITIONS.
retaining the capal)ilities fora glol)a.l conflict.
Alesser but still signiljcant Cl'lallenge—/argc-sca/e rcgiona/ conﬂid—awaits U.s.
militar_v forces in the (leveloping world, where a number of states possess large armies

and lmrgeoning ambitions. Iraq has alrea(ly cl'iallcnge(l world opinion and continues
to do so toclay; if Saddam Hussein rebuilt his military and launched another attack
on Kuwait, few in the United States would oppose U.S. participation in a military
response. This need to prepare for a regional conflict on the scale of Desert Storm |
recurs in regar(l to other aggressive states—I[ran and [raq and North Korea in Asia.

In other regions of the world, the United States miglit be involved in punitive
military actions (lesignecl to enforce international principles and rules. Such opera-
ltions are alrea(ly under way against [raq and miglqt increasingly be viewed as necessary
in the former Yugoslavia. These missions, increasingly known as peace cnfbrccmcnt ,‘
operations ((listinct from the meaning of the term in the 1N Charter), would require |
far less military force than a regional contingency. Of the various (levclopments that
miglit trigger the need for peace enforcement in the months and years ahead, a sprea(l i
of the Balkan war to the two lzev regions of Kosovo and Macedonia looms especially
large. But peace enforcement is a hroad and ill-defined field: given theviolent context |
and use of force, for example, the U.S. intervention into Somalia could also be defined
as a peace enlorcement eﬁort, one tliat require(l over 20,000 grouml troops. ‘

To this list must be added traditional pcacc]eccping and humanitarian operations, |
where the figl)t'mg has been largely contained and the role of outside forces is merely ;
f

to monitor the situation and provicle a guarantee of the peace process. A number of

TWe STRATCGEIC CHRLLENBLS OF THE 19989
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venerable UN peacekeeping efforts are under way in the Middle East; recently tlwy
have been joined by large-scale—and increasingly ill-fated—UN deployments in
Angola and Cambodia. Ligl'lt infantry usually constitutes the basis of peaceleeeping
forces; humanitarian missions will call for the protection and distribution of food and
medical services and supplies, providing strategic lift, L)uilding infrastructure, and, at
a minimum, a military coordination function for civilian relief agencies.

F'ma“y, in every region of the world and at every level of couflict, U.S. forces also
conduct important mr'/itary operations In support of politica] interests. In Europe, U3,
troops operating within the North Atlantic Treaty Orgznization (NATO) symbolize
the American interest in and commitment to 1Zuropean security, promoting the use
of NATO for peacelzeeping and regional contingency operations. drawing Eastern
Furope and Russia into the Western community of nations, reassuring friends and
aties. .S, military deployments play an even more important role in Asia, making
ch nanese rearmament unnecessary, (leterring Nortl) Korea an(l reassuring tl'xe Soutll,
and encouraging China to continue to play a constructive regional role. In those and
other regions, U].5. reassurances play an important role in forestauing proliferation.
From Baghdad to Bosnia, [.S. forces send political messages ‘cl’xrough their presence
and operations. They reinforcealliances l:)y com{ucﬁng exercisesand military-to—mihtar_v
contacts, and they holster the image of the United States as a reliable partnerin world

peace, an image critical to our influence as a great power.

The

O FPERATIOONS FFoO R T FuTurRE

The preceding analysis leads us to the typology appearing in Figure 1.1, which
summarizes the kinds of military operations that are lllzdv to occur and for which we
must l)eg'm p!ann'mg today. Within each type of operation, a host of speciﬁc tasks or
missions could be conducted, ranging from air interdiction to amphil)ious assaults to
civil affairs to air traffic control. Any speciﬁc crisis mig}lt require a combination of
one or more of these operations, cither simultaneously orin phases, andeach operation
would need to be backed up I')y a number of supporting functions, such as strategic lift
or space communications.

As the ﬁgure suggests, these operations can be reduced to two basic types.
Combined-arms operations involve those missions for which modern teclmologies
and doctrines were develope(l—large-scale, mechanized warfare of the sort that was
expected in Western Europe and that, toa degree, was fought in Desert Storm. This
is the sul)ject of chapter 3. But most common, both today and in the future, is the
second type of military operation—a response to tensions or outrig}zt conflicts
involving irregular, infantry-based forces. Such crises, which exist today in Bosnia,
Somalia, Angola, Cambodia, and a dozen other countries around the world, may

(leman(l a US response.

STRATEGIC CHALLENGES OF THE 199105




1] 2 R H FUTURE MILITARY OPERATIONS: A TYPOLOGY —l

COMBINED-AAMS OPERATIONS

(rradifiona!, largescale, mechanized operations)

I RECONSTITUTION

ff Russio becomes hostite once again and poses a thregt to Westem Europe, the United Stetes is cumently bound by
treaty o respond. This fask encompasses homelond defense, to the degree thatitis a relevant o necessary task today.
Unlike other confingencies, it would require o forge-scale buildup of U.S. forces and the preparation for a war of truly
global potential.

B REGIONAL CONFLICT

if North Korea strikes south, the United Stotes is committed to provide of least some level of assistance in the confext
of anintemational effort. flragq attacks Kuwait agoin, the world coalifion will undoubtedly respond oncemore. tfaLibyan/
Agerian coalition theeatens secHanesin the Medterranean, NATO and the world will use force to ensure safe fronsit. Some
of these conflicts might not drow the United States i directly but would call for U.S. resupply of one or more partiGpants
or for a conce. ed effort of conflict limitation,

I FORWARD PRESENCE AND DETERRENCE

For some years to come, the United States will remain involved in poliical alliances tht require forward deployment
of troops, of visits and exercises by mobile U.S. forces, to signal o commitment. Regional crises could also areate the
sudden, unexpected need for deterrent signals displaying credible capabilities with combined anms.

IRREGULAR OPERATIONS

(infontry-based operations employing unconventional
forces and primarily low-technology weapons)

I PEACE ENFORCEMENT

Vorious shades of fusks more demanding than peacekeeping con be imagined. The Somalian deployment would fit
in this category, as would outright counterinsurgency operations in, for exomple, Peru. Drug enforcement operations
olso foll under this category, as would limited precision strikes in support of “counterproliferation.”

B PEACEKEEPING AND HUMANITARIAN RELIEF
This ts alreody under way in a host of courtries und regions, from Cambodia to the Middle East to Angola. Itincludes
the operations short of war in the iregular category.

TRE STRATEGIC CwmLLENSES OF THE 19905




S ETTING

One task of this study is to determine the best role for MTR technologies and
doctrinesinthese types of military operations. Inlarger-scale, combined-arms warfare,
there is little doubt that the MTR has a role to play; chapter 3 will focus on how it can
be most decisive. For irregular operations, the subject of chapter 4, the initial question
is whether the MTR can make a signiﬁcant contribution and, if so, what it is; a
sul)sidiary issue is the extent to which military operations here can be considered a
“lesser included case” of more major war.

These two types of mﬂitary operations are also helpful in emphasizing the
seamnless transition required between combat and operations short of war. Strong
connections exist between, on the one hand, forward presence and regional contin-
gency operations; and on the other, peacelzeep'mg and peace enforcement. In both
cases, while engaging in the mission short of war (forward presence or peacelaeeping),
U.S. forces must be reacly to move into combat operations (regional war or peace
enforcement) rapiclly and eﬂectively.

P RIORITIE S

U.s. military planners cannot give equal empl'xasis toall possible contingencies.
Tl’xey possess neither the resources nor the force structure to build comprel'xensive
capal)ilities for reconstitution, regional conflict, peacelzeeping, and forward presence
all at once. U.S. defense policy has a.lways attempted to make some prioritization of
potential missions. This is, then, the first major issue approaclled by this study: Of
the types of military operations cited above, which should dominate U.S. military

planning?

A close analysis of the nature of various contingencies faced

“U.S. MILITARY FORCES lJyU.S.forcesandtl'xe U.S. interests at stake in them suggeststllat

U.S. mi’itary forces ougllt to be a’esigned and their deve]opment

QUSHT TO BE DESIGNED AND pn'oritized with primary emplrasis on regiona’ conﬂicts, with a corre-

THEIR DEVELOPMENT

sponcling effort to make MTR technologies more relevant to
irregular operations.

PRICRITIZED WITH PRIMBRY This is true for several reasons. First, our examination of

deterrent and forward presence missions uniformly suggests that

EMPHASIS DN REGIONAL  those capabilities best suited to winning a conflict are also best at

Jetem'ng it. In slmrt, what wins deters; forces that can convince a

CONFLILTS.... potential aggressor that it might lose a conflict do the best job of

encouraging that aggressor not to go to war, providecl that the state
believes that the United States is able and wining to act. MTR teclmologies are
umqurly designed to convey the impression of a U.S. willingness and ability to engage
in such conflicts because tl'xey hold a promise that the United States can win—at
relatively lower cost, with somewhat less collateral damage, and with a greater degree
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REGIONAL
CONTINGENCIES

FORWARD PRESENCE/
DETERRENCE

PERCE
ENFORCEMENT
AND PKE

RECONSTITUTION

of strategic ﬂex1iniity Deterrent missions are, in this sense, a lesser included case of
war-ﬁgiiting missions; if U.S. forces are (iesigneci to win regionai wars, ti‘iey will also
be ciesigne(i todeterthem. Yet, iiistorica]iy, conventional deterrence generaiiy does not
work very well. Differing national perceptions, the sui)] ective nature of rationality and
ciecisionmai:zing, the clii:.ﬁcuity in extemiing and communicating deterrent signals, and
a host of other factors make deterrence one of the most difficult ciiaiienges in ioreign
poiicy. N onetiieiess, to the extent that it can be successiui, deterrence can best be
accompiisiae(i with U.S. miiitary forces designed to win the conflict whose outbreak
the United States is attempting to prevent.

Second, the maintenance of a military capabie of winning ]arge-scaie regionai
conflicts is the best way to izeep alive the core of a military capai)ie of responciing to
a revived gioi:ai threat. A proiessionai, i)igiiiy trained military with the human and
industrial capitai necessary to remain reaciy for regionai wars will be better able to gear
up fora iarger conflict thana miiitary (iesigne(i to iigiit iower—intensity wars. This may
still be far from sufficient to fulfill the reconstitution mission. But one ’ciimg is clear:
s0 long as a careful defense industrial poiicy is cievciopeci to complement reguiar
miiitary piarming, preparing for regionai conflict would do a better joi) of preserving
the foundations of reconstitution than any other affordable military poiic_v.

Third, the United States will certainly be involved in conflicts of lesser
intensity—peacekeeping, peace enforcement, and the like, which we term “irregular
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operations.” However, large portions of the U.S. military should

... MORE WORK IS NEEDED 150t be tailored specifica]ly for such conflicts. For one thing, they

OR HOW T0 MAKE MTR usua.lly pose a far less sigm'ﬁcant threat to U.S. interests than do

regiona.l conflicts. An Iranian or Iraqi attack on Persian Gulf oil

CAPABILITIES MDRE ﬁelcls, or even a Nortlm Korean strike south, would enclanger

fundamental U.S. and world interests and place U.S. prestige

RELEVANT TO IRREGULAR {jrmly ontheline. Unlessthe United Statesitself chooses otherwise

OPERATIONS. " and investssome irregu]ar operation withvast symbolic importance,

as we did for a time in Vietnam, few lesser—intensity conflicts will
claim such standing.

Another factor recornmencling against designing military forces exclusively for

irregular operations is that of Hexﬂnh’cy Forces designecl for combined-arms

operations have some relevance for irregular operations; the reverse is not the case. As

in Somalia, troops trained for large—sca.le, mechanized warfare can perform low-intensi‘cy
missions with some degree of success. The same would not be true of peaceleeeping
troops thrust into a major regional contingency.

Nonetheless, in the years ahead the U.S. mi]itary may operate in far more
irregular than combined-arms environments, and it therefore makes sense to build as
much irregulat capa})i]jty into future weapons and forces as possil)le. This is especially
true because, if the MTR succeeds, potential adversaries, aware that tl'ley cannot win
at the combined-arms level, may resort to more insidious irregular operations to
frustrate U.S. aims. The goal will be to modify MTR technologies, doctrines, and
forcestructuresin ways thatdonot detract from their combined-arms war-ﬁgluﬁng and
deterrent missions but that add greatly to their capal)ilities in irregular operations. A
prominent example is special-operations forces, which can perform a wide variety of
missions in lesser-intensity warfare. In a broader sense, however, little research exists
on how this rnight be done; chapter 4 contains a few ideas, but clearly more work is
needed on how to make MTR capa.l)ilities more relevant to irregu.lar operations.

CRITE RI1L.Aoa FOoO R MLt T ARY FOoORCE S

Political and economic constraints will require U.S. leaders to conduct theirwars
ina particular fashion, with new and sometimes very stringent rules of engagement.
The criteria spened out below will be used as a yardsticlz of sorts for measuring the
effectiveness of the military forces discussed in su.l)sequent chapters.

B Construct a force out of much lower budgets—as low as $220 billion (in
1993 tlo“ats) l:y 1997. This condition has two elements. One deals with force
structure: U.S. plarmers must assume that they will possess no more, and
possibly less, than the force levels envisioned by Secretary of Defense Les
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Aspin in papers he released before the November 1992 election (in the range

of 15 active and reserve army divisions, 12 navy aircraft carriers, and 18 active

and reserve air force wings). The second element concerns procurement:
current and prospective defense budgets will not support signiﬁcant purchases
of big-ticlzet weapons systems.

n Fig‘l’xt in a nuclear, chemical and
biological (NBC) world. Given the
risks of NBC proli{eration, U.S. forces
should have a capability for avoidance,
defense, and active suppression of such
weapons——if possil)le, conventional arms.
This requirement is not new, but it will
become increasingly relevant in the com-

ing years.

M Tend to the U.S. image. Ingeneral,
future rmlltary operations will demand an
empl—:asisonlowU.S.anclauiedcasualﬁes U.S. MARINES CONDUCT CHEMICRL DEFENSE

and low collateral damage in the target DRILL IN FORWARD POSITIONS NEAR AL-SUBAYL,
country. When the U.S. interests at stake SERTEMBER 1330,

in a crisis or war are less than obvious to the
pul)lic, the promise of aless destructive operation will allow U.S. leaders to wield
their mllltary instrument more eﬁectively.

This will not require that the United States suffer no casualties or that it cause
no collateral clamage. This criterion, like the criteria that follow, will vary in relevance
or importance given the nature of the conflict and the U.S. interests at stake.
Nonetheless, even in major regional engagements and certainly in peaceleeeping or
other unconventional missions, the American and world publics will expect relatively
clean operations, cheap in terms of U.S. lives lost——especially to friendly fire, given
the bad pul:)licity it generates——and the (lamage done to the local society.

The doctrine of overwl'xelming force, as articulated Ly Chairman of the Joint
Chiefs of Staff Colin Powell during and after the Persian Gulf Wy, is another way of
accomplisl'xing this goal. By putting into place forces with the capal)ility of rapidly and
decisively defeating the enemy, U.S. leaders can minimize U.S. casualties, collateral
clamage, and the length of puMic commitment requirecl to prosecute the war.

W Fight aCNNwar U.S. forces must be capable of responding to media

demands for instantaneous information, and of using the rapicl transmission
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of data to its advantage. This magnifies the importance of tending to image
considerations, the first criterion, especiauy in terms of the £riendly fire
prol)lern. Butitalso suggests the need for greater information dominance and
for some tl'xought about how modern, real-time news reporting can be used to
U.S. a(lvantage in future mi]itary operations.

B Shape multilateral operations. Because nearly all military operations will
be ccalition enterprises, the United States must determine its best contribu-
tion to coalition warfare or multilateral operations short of war and must
clesign its military forces with this task in mind. U.S. leaders must determine
what capabilities tl'xey will contribute to international operations, and whatsort
of influence in the operation tl'xey l’xope to gain by their participation. An
important element of this criterion is for the United States to build
competence among potential coalition partners.

| Cm@dmerseaspresencemﬂxfarfewerovemeasl:as&s As the U.S.

foreign Lasing structure clec]ines, overseas presence missions must become
more self~sustaining. Todo S0, tl'xey will need to rely on innovative forms of
strategic mol)i]ity (sucln as the use of prepositioned equipment and supplies)
and on regular visits ]:;y air or naval forces or on rapid dep]oyment forces.
Various options exist to fulfill this criterion; chapter 3 will discuss the
relationsl'xip between strategic agility and the MTR.

B Maintain readiness. A major priority for the U.S. military establishment
in the years ahead will be to avoid the typical result of the end of a war: the
slasl'xing of military readiness, training, eclucaﬁon, and the lilae, which produc&s
a large but “hollow” force of low morale and effectiveness. This mandates that
operations and maintenance l)udgets notbe cut or diluted l'yy missionsunrelated
to readiness; investment in new training teclmologies; and a reconsideration of

the role of the National Guard and Reserve in contingency operations.

B Preserve some level of defense industrial base. Vigorous debates are
under way about the degree to which the United States must preservea defense
industrial base and the best ways of (loing so. Nonetheless, the basic task
remains valid. U.S. leaders have a]ways demanded, and even in an interde-
pendent world will continueto demand, the al:xllty to procluce certain especia]ly
critical defense proclucts indigenously. This requirement will affect debates
about weapons and force structure; in analyses of U.S. attack submarine
requirements, for example, the impact of competing plans onU.S. slfxipbuilcl-
ing industries has weigl'xecl heavily.
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T e COoONTEXT FOR M1 T ARY PLAaNMNINngG

The preceding analysis has established the general context for U.S. mllltary
planning in the years ahead, the period in which MTR doctrines, tecl'mologies, and
force structures will be debated and acquired. Ttwillbea cl'xanenging pen'od, full of new
headachesand unconventional operations, one that doesnot offeran immediate threat
to justify military ]:mdgets and provide afocus for military planning. This uncertainty
will greatly exacerbate the problem of choos'mg among competing tec}mologies and
weapons systems. With so many missions to be considered, many of them new or at
Jeast still unfamiliar, no choices will be easy. The next two chapters will suggest some
criteria l)y which those choices might be based.
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THE MTR DONCEPT

Revolutions in military affairs are not a new ptlenomenon. T}uoughout tu'story,
advancesin tecl'mology and strategy have revolutionized the way wars are tought. Each
revolution, however, isdifferent. Some favorthe ottense, some the defense ; some stem
from the introduction of a new weapon, others from a novel idea about how wars can
be tougl‘xt.

Our first taslz, t_tleretore, is to define and understand the current revolution in
military affairs. This cl'xapter ]ays out the rationale for and the constituent elements
of today’s MTR; it discusses the theories, capalvilities, tectmologies, and doctrines that
hold the potential to cl'xange completely the way wars are tought. Sut)sequent chapters
will choose those elements that will be most revolutionary or offer the most protounct
advances and that therefore deserve {‘unding priority.

Qur presumption is that, in the time frame of this report (the next 15 years), only
the United States has the capa.t)ility to achieve the MTR. Other states may acquire
pieces of the wl'xole—-precision weapons, for example, orinnovative force structures—
but only the U.S. military will be able to integrate all the elements of the MTR into
a cohesive whole. The question of what speci{'ic aspects of it other nations migtxt
obtain, when tl'xey rmgtxt do so, and what implications that would hold for U.S. forces
is an important one.

This assumption adds urgency to possit)ly the most basic question about the
MTR: why the United States needs such capat)ilities atall. Unlike many past military
ettorts, the MTR cannot be justitied on an assessment of the threats to the United
States and its interests. With the couapse of the Soviet Union and the concert of
interests among major powers, thisisa 1argely threatless moment glol)auy, yeta lngtxly
unstable and clangerous world at the regional level. Existing U.S. forces can deal with
those nations and trends that currently endanger U.S. interests; they did 80, for
example, in the Persian Gulf War.

The case tor t.he MTR w1u not, tl'xeretore, rest as much on needs as on
comparative advantages. Three stand out. First, the MTR will increase the combat
effectiveness of U.S. forces, dramatically increasing the speecl and decisiveness with
which they can win conflicts or conduct operations short of war. If such capal:)ilities
can be obtained with current and prospective defense l)udgets, then it certainly makes
sense to develop them. Second, the MTR helps heclge against the rise of a new g]o})al
ttxreat, representing a capaln]xty, away of Con(lucting war, thatno ctxa“enger will beable
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to match in the foreseeable future. And tl'ur(i, MTR tecl'mologies will lielp U.S.
defense planners deal with the constraints, both l)uclgetary and political, on rm'litary
policy in the years ahead. The MTR allows militaries to do more with less, and to
conduct military operations at less cost.

REVOLLITIONARY

Before consiclering the elements of the MTR, it is necessary to decide what s truly
revolutionary ina military sense. Do the advances offered l)y new teclmologies and
doctrines warrant the term? What is the difference between a revolutionary advance
and one that is merely evolutionary?

To some (iegree this distinction is a semantic one. Ifa given set of tecl'mologies
and doctrines provi(les an enormous military a(lvantage, then in one sense i! liar(lly
matters what terms one uses to describe them. The capal)ilities will convey a great
military a(lvantage and are therelore desirable. Nonetheless, for our purposes it will
still be lielptul to have some specitic notion of how a revolutionary advance miglit be
defined. Such a definition would facilitate the choices that are the focus of later
cl'xapters l:iy pointing toward some teclmologies, doctrines, and force structures that
are revolutionary, whereas others are merely evolutionary orincremental in capal)ility.

Various advances in military teclmology or doctrine are commonly understood
to be revolutionary. The invention of gunpowder or nuclear weapons, the advent of
mechanization, and other (ievelopments completely resliapetl the nature of warfare.
At certain times, new capat)ilities have made offensive warfare, on eithera strategic or
tactical scale, nearly impossil)le because of the costs involved; other shifts in military
tliougl'it have l'ielpecl render the battlefield fluid again. Sometimes revolutions
counteract each other; often tecl'mology and doctrine pull in different directions.

Tl'u'ougllout l'iistory, revolutions in miljtary affairs have generally shared several
aspects in common, and it is those commonalities that point us to the central nature
of an MTR. In one sense, an MTR can be defined as a fundamental advance in
teclmo/ogy doctrine, or organization that renders existing methods of conJucting warfare
obsolete.  Advances in lirepower made uncovered intantry operations much less
effective; mechanized warfare did the same for nonmotorized intantry warfare.
Guerrilla warfare rendered many conventional tactics ineffective for a particular class
of wars.

An advance is also revolutionary when it exercises a critical eﬁ[ect on some
ﬁmJamenta/ aspect o/[ strategy If we think of classical military strategy as the
fundamental concept foundin N apoleon, Clausewitz, Jomini, Mahan, and dozens of
others—that victory comes from concentration of one’s forces at a critical point towin
a decisive battle —then past rnilitary revolutions modified that strategy in basic ways,
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The new ﬁrepower characteristic of World War I transferred the
advantage in concentration of force to the defense, rendering ... AOVANCED TECHNOLOGIES
Large-sca.le offensives extremely difficult and costly. World War IT’s

mechanized warfare made maneuver, concentration, and a decisive AND INNOVATIONS IN
battle possiue once again, an effect later clissipated l)y the nuclear DOCTRINE AND ORGANIZATICN
revolution and guerrina warfare.

Finany, a true revolution in mi/itary aﬁ[airs is achseved Z)y a CLERRLY RAVE THE

combination of tec/mo/ogy organization, and doctrine. One without POTENTIAL 10 REVOLUTIONIZE
the other more often constitutes an evolution. [t was only when I'
mechanized forces were combined with appropriate doctrines and WARRFRRE."

force structures, for example, that their revolutionary aspects

became apparent.

This brief survey of terms points Leyond arguments about whether new
tecl'mologies, doctrines, and organizations current/y represent an evolutionary ora
revolutionary step. By the criteria outlined above, advanced tecl'mologies and
innovations in doctrine and organization clearly have the potentia/ to revolutionize
warfare. Like all dramatic advances in the implements and theories of war, however,
the MTR also holds the potential to be squanderecl, to be so clisruptecl Ly porla—loarrel
politics, interservice squabl)ling, and poor Department of Defense (DoD) decisions
thatits full effects never become evident. New tecl'mologies and doctrines offer exciting
opportunities, but there are also persistent chauenges to their implementation.

ELEMEMNTS OoOF T HE ~MT R

The various tecl'mologies, doctrines, and force structures that collectively are
known as the MTR have several Laey elements. As we will see below, it is the
combination of these various elements that is particularly effective, and in this ser-e
the MTR is an integrative process rather than a divisible set of weapons systems and
ideas. Nonetheless, it is possi})le to lay out the individual aspects of the MTR. The
elements, displayed in Figure 2.1, are divided into three broad categories: integrating
IL'rameworlzs', enal)ling capal)ilities, and executing capalai]ities.

Signiﬁcantly, cach clement includes both oﬂensive and Jefensi veaspects. ltis neay:ly
as important to understand an opponent’s doctrine, for example, asitisto develop
one’s own. [t may be even more useful to deny an enemy the effective use of
information than to guarantee it for one’s own forces. And althougl'x smart weapons
can aid U.S. forces, de{ending against an enemy’s missiles and warheads, with active
or passive measures, is a crucial task.

Critical to each of the categories listed below will be the quality of mjlitary
personnel. More than ever before in peacetime, the United States will need a

|
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well—educatecl, highly motivated mi].itary capable of understanding the concepts of the
MTR and motivated enough to put them into practice. Personnel policies are needed
that offer sufficient benefits, chauenges, and opportunities to attract the quality of
personnel necessary. .

EEE siements oF THE MR

INTEGRATING FRAMEWORK
Doctrine
Organization

ENRBLING CAPABILITIES
Information Dominonce
(Command and Control

Simulation and Training
Agiity

EXECUTING CAPRBILITIES CSTRIKE SYSTEMS)
Smort Weapons
Maior Piatforms
Exotic Weapons

At the level of icleas, of integrating theories and structures, the framework of the
MTR has two critical components. One is doctrine. The new capabilities and
tecl'mologies characteristic of the MTR must be employe(l in afashion that maximizes
their advantages. To do so, to match means against mjlitary ends eﬁecﬁvely, requires
a sound doctrine. Past revolutions have witnessed doctrinal as well as tecl'mological
advances: for example, in World War II the new fleets of armored and motorized
vehicles were employecl in mechanized blitzkrieg warfare; the expansion of guerrilla
wars requu:ed new doctrines for counterinsurgency operations; and the nuclear

revolution gave rise to a whole new field of doctrine—nuclear strategy.

Inanideal world, doctrine would be developecl first and inform all other decisions,
dictating what kinds of military forces need to be deploye(l and what equipment they
require. Of course, the process is interactive; only by lmowing what tec}mologies will
be availal)le, both now and in the future, can the authors of doctrine know what their
forces might be capal)le of and devise tactics to take advantage of those capabilities.
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It may be too early to tell exactly what operational concepts will characterize this
MTR. Even flexible, deep-strike notions such as AirLand Battle and Follow-On
Forces Attack may give way to much more radical ways of approac]l'mg warfare, a few
of which are spened out in cl'lapter 3. The traclitionally sharp distinction between
battles and wars, between tactical and strategic operations, is l)ecoming l)lurred, with

mi]itary doctrines relying on simultaneous attacks across an entire enemy nation to
para]yze its military efforts.

The other aspect of the MTR’s framework is organization. The structure of all
defense-related organizations, from combat units to DOD offices, must evolve in ways
supportive of MTR tecl'mologies and doctrines. From an operational standpoint,
organizational issues show up most clearly in force structure. It could be, for example,
that the sorts of gtounr.l units best suited to implement the MTR are small,
indepenclent, all-arms combat teams using stealtlmy vehicles and precision munitions.
Naval {forces mig}xt make increasing use of stealth, both l)y malzing surface sllips
smaller and harder to find and L)y using submarines for a broader range of missions.
The Air Force might extend the mix of aircraft down to the squadron level. Or the
military as a whole miglxt aclopt much more radical force structures than tl'xose,
coml)ining sl'xips, aircraft, and groun(l unils into innovative paclzages.

Within the Department of Defense, much
must cl'xange as well. The current acquisition,
strategy, and doctrine systems fragment MTR
capal)i].ities into anachronistic understandings

of mission areas. This report will not attempt
to lay out a complete reform plan, but chapter
5 suggests some initial ideas.

Fa.uing within the broad category of en-
ablmg capal)ilities is the third element of the
MTR, in/[onnation dominance. This element
includes such tecl'mologies as lxigh-tech sen-
sors, radar, l'xigh—resolution p}xotography, mo-
tion (letectors, thermal and infrared cletectors,
and niglﬂ: vision equipment. [n the future, such

LANCING CRRFT FROM AMPHIBIOUS TASK FORCE
LANDS MARIES DURING EXERCISE [MMINENT
THUNGER. NOVEMBER 1990.

sensors might become much more powerful and
pervasive, creating a vast array of information
constantly ﬂowing back to real-time intelli-
gence fusion centers. Worlzing asan integrated

network, these sensors provicle an unprecetlented amount of information about the
battlefield. Once the information is gatl'xered, it must be coordinated and dissemi-
nated, a task that calls for tough, ligl'ltweiglit computers and software linked into an
integrate(l network.
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Denying information to the enemy can be just as important as acquiring it. If
opposing forces are (leprive(l of nearly all important information about the war, their
operations will be confused and ineffective, much as liappene(l to Iraqi units in the
Persian Gulf War. Information denial can be done passively, tl1rougl1 the use of stealth,
concealment, and hard-to-detect electronic signals, orit can be done more tl'xorougl'xly
tl'uougli active means: the use of electronic warfare to jam enemy communications,

employing smart weapons that home on enemy radars or radios, concentrating early

attacks on enemy command and communications nodes (as in the

“DENYING INFORMATION Gulf War), ancl, more ra(iically, using such advanced teclmiques as
electromagnetic pulse weapons to wreck the enemy s electronic

T0 THE ENEMY CAN systems and computer viruses to incapacitate its software.
Oncethe enemy hasbeenlocated and U.S. commanders have
gE JOST BS IMPORTANT RS
RCOUIRING |7 "  TYesponse of U.S. forces. This requires effective use of the fourth
element of the MTR: command and control. Using advanced
computers, communication networlzs, raclios, and other technolo-
gies linked togetlier into coherent command and control gricls, the modern joint

made decisions about their moves, the next stepisto orchestrate the

commander can be in constant and instant contact with every subordinate element
of theforce. Certainsurveillance systems, suchas AEGIS radar sl*xips and aircraft such
asthe joint surveillance target attackradar system (JSTARS) and the airborne warning
and control system (AWACS), also perlorm command and control l:unctions, serving
as battle management platlorms for theater commanders. Thereisalsoan important
denial aspect to command and control, achieved l)y many of the same technologies.

The fifth element of the MTR, simulation and training, works to match the
human abilities of the process with its teclmological capal)ilities. Higli—tecl'mology
simulation systems are proclucing a revolution in training even as MTR systems are
creating a revolution on the hattlefield. Modern computers can re-create a ﬁreﬁgl'it,
battle, or theater of operations in simulation laboratories, allowing troops to
understand the concepts and flow of modern war without actually experiencing it. In
this sense, along with doctrine, simulation and training provicle soldiers with a vision
of and confidence in what tl'iey will be attempting to accomplisli on the battlefield.

Butsimulation tecl'mologies candomuch morethan prepare troops forwar. Tliey
can save money l)y re(lucing the need for liuge exercises or live-fire drills. Tl'iey can
provirle a realistic test bed for new doctrines and organizations, a means of playing one
idea against anotherand slowly winnowing away the ineffective ones lveforc awar l)egins
rather than after. And, perliaps most dramatic of all, simulators will eventually allow
the military to test new weapons before tliey are (leploye(l or even built.

The sixth element, agi/ity, includes those capal)ilities, systemns, and teclmologies
(lesignecl togeta force into the field and sustain it there, tasks tra(litionally known as

mol)ility and sustainment. It comprises Lliings that can niake thiose tasks easier—
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smaller and more reliable vehicles, (lirecte(]-energy weapons that do not rely on
ammunition, and so on—as well as the platforms (sealift ships or transport aircraft)
that actually do the job.

The seventh element of the MTR, and of itself the broad category of executing

capal)ilities, is strike systems. This element or category encompasses any weapon or

class of weapons designed to reach out to the enemy and do some harm. It consists
of three primary su})categories: smart weapons, major plat{orms, and exotic weapons.

Smart weapons include a host of guided, precision, and self-activated weapons

that range from missiles (the guiclecl Tomahawk, Hellfire and Maverick, the Army’s
tactical missile system (ATACMS) and multiple-]auncl'x rocket system (MLRS) and
the Navy and Air Force's advanced cruise missiles) to individual warheads (the
Copperhcad guided artiﬂery shen, laser-guided Loml')s, cluster munitions, and ot}lers)
to smart antiarmor mines. This sul)-category also encompasses an abxlxtv to defend
against enemy smart weapons. The proli{era’cion of cruise and tactical ballistic missiles,
from small battlefield versions to large, ]ong—range systems, magnifies the importance
of new missile defenses. These might increasingly emp]oy a new-generation of
systems, such aslasersand llypervelocity missiles. Finany, here too we find an element
of denial; advances in smart weapons should allow U.S. and allied forces to (leny the
use of the air and sea to enemy forces.

The second component of MTR strike systems are major military plat{orms.
New and advanced planes, sl'xips, tanks, and other combat pla’cforms are changing the
way wars are fought. Stealth will play a major rolein all these systems: alreacly stealthy !
aircraft such as the F-117 fighter have proven stunningly effective, and the day of |

stealtl'xy s}u'ps and ground vehicles is not far off. Major combat systems will benefit ‘
from a host of other technological advances in the years ahead, ranging from more

reliable, smaller, liglxter engines to lig}xt yet stroug armor plating. It is important to
remember as well that smart weapons are useless unless they cangetto the target: one
of the factors limit'mg the use of precision weapons in the Persian Gulf War was a
shortage of platforms with the requisite electronicsand designator systemstouse them.
Upgrade to major platforms should focus in this area.

Increasingly, MTR strike systems can encompass a third category—exotic
weapons. Nonlethal tech. "!ogies, such as warheads (lesigne(l to cause temporary
blindness or disorientation, can help render an opponent unable to l(:igllt without
actually killing its soldiers. Space-age weapons, such as laser beams and directed energy
weapons, migllt revolutionize the way in which firepower is delivered on the battlefield.

o H oL T QoL PP P RO A CH
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Each element of the MTR is important, and any one alone would have a
significant impact on warfare. Stealthy FF-117 fighters, for example, played a major
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COMPLETE RETHINKING OF

WARS RRE OIVIOED INTO
VARIOUS, DISCRETE control, major military systems, smart weapons, well-trained and

MISSION

role in the Persian Gulf War, as did JSTARS surveillance aircraft

"THE MTR CALLS FOR A 4pd precision warheads. What is special about the next generation

of tecl'mologies, however, and what might render it an MTR, is the
way in which those tecl'mologies work togetl'xer, the synergistic or

THE WRYS IXN WHICH holistic effect of the range of MTR tec}mologies operating alongsicle

more traditional conventional weapons. [t is the combination of

unprecedented advancesin information dominance, command and

motivated personnel, and effective organizations and doctrines, all

COMPONENTS  working together across service lines, that makes the coming era in
crisis management and warfare potenﬁaHy so different from the

... THE MTR 15 RBOUT past.
INTEGRATION. SYNERGY. The Nlilitary Technical Revolution calls for a complete re-

thm]qmg of the ways in which wars are divided into various, discrete

AND FLEXIBILITY."  mission components and parsed out among various services,

branches, and weapons systems. The MTR is about integration,

Tt

synergy, and ﬂe)alnlxty All of tl'xis, of course, runs against service
parochialjsm ; it recommends an increasingly joint force—and a force whose jointness
extends lower in the chain of command than ever before, which can avoid artifjciany
joint operations even as it pursues a useful coordination of service efforts. This is not
to suggest that the four services should be merged, only that t}ley must work togetlxer
more close]y and eHectively than ever before to l)ring the MTR to fruition.
Stealthy aircraft, for example, would lose much of their effectiveness if they did
not have precision weapons to deliver when they reached their targets. Even with
precision weapons, if they were not aclequately targeted before their missions and
controlled during them, the same aircraft would be only marginauy more effective than
existing ones. Without motivated, talented pilots, thoseaircraft would be useless. Only
these various capal)ilities worl-zing togetl'ler will have a truly revolutionary effect.
This is especiauy true of the 'mterplay between technology, doctrine, and
organization. Without a coherent joint doctrine to guide their emplo_vmcnt and an
effective organization to focus their effects on the battlefield, even the most advanced
tcc}mologies will not reach their full potential. Before any technologies are 'mtcgratecl
with one another, trends in doctr'mc, organization, and technology must be examined
and reconciled. Ina sense, decisions on doctrine therefore becomea preconclition and
guidance for integrating the research and L!evclopment of new techno]ogies.
Toagreat extent, therefore, the use of traditional mission arcas as an analytic tool
is countcrpm(luctivc to the MTR. 1t encourages tlmugllt in precisely the kind of
reductive categories and boxes that the MTR is designc(l to overcome. We must think
of the MTR in terms of the broad capabilities we wish to acquire, rather than in terms

of spccific missions such as close air support or amphil)ious assaults. It could he that
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the MTR could achieve the same goais as those missions without using the same
weapons.

Put another way, what the MTR is truiy afteris the unrave]ing of specific systems
and tecimologies from past constraints of their organizationa] context, and their
recombination into a more coherent and mutua.liy supportive whole. TOLiay, U.S.
mi]itary doctrine prescrii)es the use of various technoiogies in ways that may not
respomi to the evolution of teciinoiogy or the unique abilities of those particuiar
systems. A full appiication of the ideas of the MTR would involve talzmg those
cut‘ting—etige teclinologies and resl'xaping them into new kinds of forces. The goai is
flexible, all-arms task forces that represent the seamless combination and appiication
of all elements of the MTR. Such forces may look very different from traditional

armored or mechanized divisions or i)riga(ies, naval task forces, or air wings.

COFPFERATICON.AA L ITfMmMPLICCATIO NS

If the full potential of MTR technologies and doctrines is realized, the
implications for warfare will be profoun(i. Such a change could jusﬁﬁal')ly——a.ltl'xoug}i
not indisputal)ly——l)e termed revolutionary. This section summarizes a few of the
MTR’s most proiouncl implications for combat.

It is important to recognize at the outset that
many aspects of war will not change evenifthe MTR
occurs. Most of the determinants of success in war,

from courage and wilipower to small-unit initiative

and cool (iecisionmalzing under fire, have little if
anyti'ling to do with tecimology. Whar is at base a
human aﬁair, not a teclinological or scientific plie—
nomenon; its human aspects will always pretiomi-
nate. Higii-quality military personnel are therefore
the bedrock of all military activity. N onetheless, the
technologies, doctrines, and organizations of the
MTR will exercise an important effect on the con- M1 RERAMS TANKS MOVE FORWARD WHILE
(iuct o{war; togetliertliey can help U.S. ami a]iie(i VULCRN PROVIDES RIR COVER.

forces maximize the periormance of their troops

while (iestroying the effectiveness and morale of enemy forces.

In the most basic sense, the MTR will partly /rft the ][og of battle that has bedeviled
miiitary operations since the i)eginning of organize(i warfare. Itisthe uncertainty, the
lack of clear information about the enemy and one’s own forces, that hinders the
effectiveness of miiitary operations. In many ways it is the fundamental fact of war,

that introduces a major element of chance and risk into the enterprise.
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MTR technologies will allow greater progress than ever before in giving a
commander accurate, real-time information about the battlefield and the command
and control architecture to act on that information. Itis possi})le that modern sensors
may sorneclay provide adetailed picture of a theater, down to the location of individual
tanks and squacls of soldiers. Information processing centers will gather this vast
amount of information, syntl'xesize it, and display it in a useful fashion. And fu.uy
integrated, joint, real-time command and control teclfmologies will enable the
commander to respond to the ebb and flow of a battle on a moment-to-moment basis.

The potential comparison with previous wars is stark. In the nineteenth century,
messages to distant military units had to be carried across the sea by sailing s}u'ps.
Commanders had little reliable information about the enemy, and once they did get
information and decided to act, their command and control systems were slow and
ponclerous. In World War 11, the connection between surveillance of the enemy,
information synthesm and analysis, ordering a &iendly unit into action, and the
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engagement of the enemy was a tenuous one; often it would take hours or days forthe

full chaintobe complete, and even then mistakes were common. As late as the Persian
Gulf War, U.S. intenigence about the number and location of Iraqi troops in the

Kuwaiti theater was far from perfect, damage assessment was a slow process involving

as much art as science, and coalition units occasionally found themselves misplaced
on a confused battlefield.

By reclucing the surveiuance-syntl'xesis-assessment-command~s’crilee loop toa
matter of minutes, the MTR has the potential to create a reliable process for
managing———ancl, more than tllat, for control]ing—a battle from one moment to the
next. This is not to say that systems will not fail, command centers will not be
destroyed, or mistakes will not be made—the friction of war will persist. Any human
endeavor will be imperfec’c, and in the end the MTR represents merely a further step
ina long-stan&ing trend of improved surveillance and command and control. But that
step is a gigantic one, which many mili’car_v experts view as revolutionary. It will render
old ways of conducting battles obsolete; forces with the al)ility tomanagea battle with
such a clegree of detail and spee(l will overwhelm adversaries without such a capabi]ity.
A hint of this effect was present in the Persian Gulf War.

Given these facts, it is apparent that enemy countermeasures that threatened the
sanctity of this information loop would be of deacny importance to U.S. forces.
Electronic warfare, missiles (lesigned to l)nng down Hymg command posts, special
forces targetecl against command centers or communications down-link stations, and
perhaps especiany antisatellite weapons could, togetker or individually, blind U.S.
forces and ruin the effects of the MTR. Careful attention must be given to de{eating
such countermeasures and, if that fails, to dealmg with their effects. The MTR
information loop, for example, should never (lepencl on single, vulnerable sites for data
collection or relay; enough redumlancy must exist to guard against single-site failure.

A related but distinct aspect of the MTR is its implications for another
fundamental tenet of mi]itary strategy: the notion of concentration of /orce. The MTR
will allow firepower to be concentrated without the gathering of military forces
themselves and indeed may make such concentrations dangerous. Long-range strike
systems, ranging from ﬁghter—l)oml)ers totactical missiles, when combined with the sort
of surveillance and command systems discussed al)ove, will allow a commander to
orchestrate near-instantaneous fire down on every important target on the battlefield.
The strike systems themselves can be widely dispersed——aircra& at distant air bases or
on aircraft carriers at sea, ATACMS and MLRS missile launchers sprinl.zled around
the battlefield in small detachments, attack submarines loiter'mg offshore f]nng

sea-launched cruise missiles. Whenan enemy tank unit or command center is located,
the combination of a real-time sensing and command network and the great precision
of the MTR weapons will givea U.S. commander the abxlxty to call down a rapid strike
without ever having to concentrate friencﬂy military units opposite the enemy unit.
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Asthe MTR improves the military information loop and allows ﬂexﬂnhty in the
concentration of military effect without massing forces, it will stril:zingly accelerate the
tempo of war. The pace of military operations will increase to an unprecedentecl &egree,
placing great stresson information and command and carrying major implicaﬁons for
other aspects of military policy. An accelerated tempo of operations will compress
warning time and require much more rapid decisionmalzing. It will affect deterrence:
forces capable of reacting more rapitﬂy will be able to send more effective deterrent
signals. And at some point, the ﬁigl'xtening speed of MTR

THE TEMPO OF WAR.™

“[THE MTR] WiLL operations migl'xt increase the pressures for the conventional

equivalent of a nuclear launcl'l-on-waming po].icy in crises.

STRIKINGLY RCCELERATE Technologies and doctrines representative of the MTR will

alsohavea profound effect onthe balance between destructiveness and
/etl:ality The trend in warfare over at least the last 200 years has

been dominated ]:)y the increasing destructiveness of warfare and
weapons. Greater letha]ity was achieved tl'u'ough the application of overwlle]m.ing
ﬁtepower. This trend l)e§an in the Napoleonic war, intensified tl'uough the Civil War
and World War I and 11, and Cu].tninatecl in the development and use of nuclear
weapons. The advent of precision weapons represents a break in this trend as it allows
greater (legrees of lethahty to be achieved without correspondi.ng increases in
destructiveness, hoth as collateral Jamage to civilians and as the requirement to
annihilate an enemy's forces in detail. This fact carries dramatic implications for the
use of force as an instrument of a U.S. foreign policy.

Ifthe MTR offers dramatic advances in the operational conduct of battles, it may
have an even greater impact on the Jeﬁnition o][ a theater of war. For centuries,
battlefields have been neatly divided into front lines of contact (the tactical arena), the
battle zone (operational), and rearareas (strategic). Service responsibilities have largely
been divided on the basis of the definition of these zones. Since the advent of
mechanization and air forces, the tactical and operational spl'leres have been steadily
expancling. These lines have now been blurred to such a clegree that the distinction
has become largely academic.

The same MTR information and strike systems that can so eﬁectively and
precisely destroy tanks can also be used to pinpoint attacks on the enemy's
infrastructure. By stnlaxng tlu'oughout enemy territory in the initial stages of the war
and attacl:zing modern communications nodes, power sources, and the other l)uxldmg
blocks of a tecl'mological society, MTR systems could thrust the enemy into darkness
and, l)y de]jvering a clevastating shock to the enemy nation, bring all signif_icant
military operations to a sudden halt.

Coalition attacks in the Persian Gulf War representecl the first true test of such
astrategy. It worked qurprisingly well, in part because of Iraq’s somewhat rudimentary
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social infrastructure; against a iuiiy cievelope(i country, many more attacks would be
requireci and the effect migiit be less compiete. Moreover, the debate between
proponents of close and (ieep MTR battles—hetween those who would concentrate
attacks on the enemy s m.iiitary forces and those who advocate operations tl'u-ougiiout
its entire country——i'ias just i)egun. But in the iong run, the MTR ciearly holds the
potentiai to i)iur, or permanentiy erase, the distinction between tactical, ti'xeater, and
strategic war. In the future, a telepiione switciiing centerin a nation’s heartland migiit
be as iiizeiy a target on the first (iay of the war as a tank on the front lines. And insofar
as this prospect airea(iy exists for developing nations considering a war against the
United States, MTR systems augment deterrence immeasurai)iy.

With the advent of the capai)iiities outlined above, the U.S. miiitary may
increasingiy search forsystemic weaknesses inits adversaries. Advances ininformation
technology and simulation may allow U.S. forcesto icientii‘y reiativeiy small target sets
that can crippie an a(iversazy s will or ai)iii’cy to iigi'it. This approacii requires viewing
an opponent asa system of interlinked pieces: if those pieces can be uniunge«i at critical
points, then the entire system 1.ay couapse. This target set will ]_iizeiy be different for
each adversary and operation to fit U.S. and coalition politicai oi)jectives. Dictator-
siiips, for exampie, may be more vulnerable to such focused attacks than a more
(iisperse(i society.

Togetiier, these consequences will exercise a (ievastatmg psycho’ogica/ effect on
opposing forces. Much of war is psyci'ioiogy, morale, and motivation—the intangii')ie
aspects of combat. As hinted at in the Persian Gulf War, the MTR’s combination of
information dominance, precision attack, and decisive tactics can c[estroy thewill, and
in a practicai sense the ai)iiity, of an enemy to iig}it without ciestroying all of its
equipment or iailiing most of its troops. The MTR may allow military forces to
implement Sun Tzu's famous dictum: “supreme excellence” in war, he wrote, is not
“to fight and conquer in all your battles,” but rather lies in “breaking the enemy’s
resistance without {igi'iting."

Finauy, the MTR holds powerfui impiications for the traditional miiitary
principie of security, which deals with eniiancing one’s own freedom of action i)y
reducing vuinerai:iii’cy to hostile acts, influence, or surprise. The survival of
information dominance and command and control capai)iiities is paramount under
an MTR regime. Satellite systems should be survivable and rep]aceai»]e, command
and control nodes ciisperse(i and redundant. The current preierence for theater-based
inteuigence assets, command centers, and battle management platforms may have to
be reexamined if potential opponents devote greater resources to weapons (iesigne(i
speciﬁca.uy to attack such }u'gi'x-vaiue systems. One solution may be synti-iesis and
command stations in the continental United States (witii prucient re(iun(iancies) that
can be linked in real time to theater forces.
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T E EwvoLwviNnG N AaAaTuuURE OF WaRr

The Military Technical Revolution has the potentiai funclamenta.uy to resiiape
the nature of warfare. Basic principles of strategy since the time of Machiavelli—the
confusion and chance inherent in miiitary operations, the concentration of forces to
achieve a decisive victory at a critical location—may lose their relevance in the face of
emerging teci'moiogies and doctrines.

One question remains: Which of those teci'mologies and doctrines are most
important? That is, which reside at the core of the MTR rather than the peripi’xery?
It is to this issue that we now turn.
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TOMBINED-RRMS
DPERRTIONS

The purpose of this and the next chapter is to set priorities among the various
MTR technologies, doctrines, and organizations. [t will be difficult to make definitive
choices. Revolutionsin military affairstendtobe integrative, holistic plqenomena, and
the present MTR is no exception: for it to achieve its full potential, some investment
must be made in each of its constituent elements. Nonetheless, it is possible to identify
which of those elements deser e greater emphasis than the otl'xers, and which speciﬁc
systems within each area are especiauy important.

This cl‘xapter examines the first of the two types of military operations
summarized in chapter 1—traditional, large-scale, lﬁgh-teclmology, combined-arms
operations involving relatively modern militaries. Virtually all traditional military
theory, from that of Machiavelli tlxrough Napoleon, Jomini, Clausewitz, Ma.llan,
LiddeH—Hart, and Douhet, to name a few, has focused on conflicts involving these
kinds of forces. Forall of modern l'u'story, military establishmentshaveaimed primarily
to fight this kind of war or its antecedents. As demonstrated again in the Persian Gulf
Whr, combined-arms warfare remains hxghly
relevant to U.S. military plannmg ; cl'lapter
1 argues that it ought to be the primary
focus of that planning.

The use of the term operations rather
than combat or warfare is meant to empha—
size the increasingly important role of op-
erations short of war in U.S. foreign and
defense pollcy With no major g]ol)al adver-
saryand only a few desultory regional ones,
the United States will probal)ly be more
occupied with peacetime activities than
:lmbatmthedecafleahead' Thisisnotto "4y /crivg MINE NERR USS MIsSOU

e out large regzona] conflicts like the
PersianGulfWar; incleed,t}ﬁscl\apterwiu BEFORE DETONRTION.

suggest that the bulk of U.S. military
planning and procurement should aim at preparing for them. But evenas U.S. leaders

laeep their m.ilitary forces reacly for combat, tl'xey will use them for a host of operations
short of war; that {..ct mandates some consideration of the military requirements
imposed by such operations.




This study utilized several methods for loolzing at these questions. We first
conducteda general survey of the MTR and its constituent teclmologies, de{:_ining the
scope of choice. We examined weapons currently in the U.S. inventory, those under
research and development, and proposals for next-generation technologies not yet on

the drawing board. Qurreview extended to doctrine as well —the evolution of thinleing
on warfare within the U.S. mj]itary and in the m.ilitary academic community.
With the aid of a large and expert working group, we then conducted discussions
on five subjects (lesignecl to procluce criteria for our decisions: the strategic clla]lenges
facing the United States, the relative importance and nature of speciﬁc military
mission areas, a set of general criteria for U.S. military forces; the standards for
tevoluﬁonary military advances discussed in cl'lapter 2, and the requirements created
by a group of seven specific contingencies (see Figure 3.1). Group leaders from those
seven contingency discussions shared and discussed their results, and the project staff

drew on their various conclusions.

NMT R PRIORITIE S

As empl'xasized in this report, the MTR is a holistic enterprise. None of its
constituent elements can be separated out enﬁrely; any setting of priorities among
tl'xosea.teasmm)eon]yxe]aﬁve, notabsolute. Nonetheless, our purpose—andthe incteasingly
dire task of the Department of Defense——is to make choices. Granted that the MTR must
beviewedasacoherentpacl?age, wl'ucl'xparts ofthat pacl:zage sl'loulcll)eproc'.uedmorvera.pud.ly7
Which will have a more fundamental effect on warfare?

ﬂﬁsandthenextclupterl)egin, inavexyelemen’talway, the process ofpnonhnngwﬂ:hm
UsS. mi]ﬂa:yp]a.rming, mclmpa:hcu]aramongMTRcapaHrhs mvughouttl'ﬁsanalysis,

the ovemd:ng theme—the heart of the MTR—is hattl&pace control. Its

ability to overcome thefog of war (or at least part of it) and contro] the battle

“...THE HERRT OF THE MTR  downtothelevel of individual tank rounds and artillery shellsis the MTRs
IS GATTLESPACE CONTROL."

most revolutionary contribution. It is this development, more than the
contribution of arxymclxvxc}ual weapon system or precision munitions, that

will change the way wars are fougl-tt.

With these tl'xougl'xts in mind, the results of our varied analysxs suggest a rank
ortlering for the seven elements of the MTR (see Figure 3.2). The primary message
of this ordering-—and, }Jy extension, of this report as a whole—is that the integrating
framework and enabling teclmologies are most fundamental to the MTR and deserve
greater empl)asis than executing tec]'mologies. The {o]lowing sections define, defend,
and rationalize this choice. They also spell outits imp]ications in more specific terms—
what sort of weapons systems the United States should focus on in the years ahead.
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m«:onnuemclzs EXAMINED

NOTE:  Ineverycontingencyinvalving the porential for majorregional conflict, the discussion groups examined the requirements of deterrence
as well os warighting.

RECONSTITUTED [RAQ STRIKES SOUTH.
In this scenorio, setin the foll of 1997, lrag hos managed to wriggle free of most intemational sanctions and o neutralize the
Arab world with increasingly strident ant-Westem propoganda. Saddam Hussein hos kept his regiona) ombitions and rebuikds
a threedivision Republican Guards corps in southem frag. He prepares to invade, planning o slice through Kuwait and push along
Saudi Arabia’s eastem coast.

MODERNIZED IRAN MOVES AGRINST SAUDI ARABIA.
By 2003, fortified by the support of fundamentalist govemments in Algeria, Egypt, Yemen, ond Sudon and by the sympathefic
help of Gaddafi's Libya, ran has become increasingly befligerent. Tehran hos acquired a host of modem technologies, including
nuclear weapons. raq hos lost control of s southem regions to pro-ranian Shites. Iran masses forces opposite southem frag
near the Shatt aHArab; iranian submarings move to the mouth of the Persian Gulf. Saudi Arabia and the other Gulf states oppeal
for U.S. ond UN ossistonce.

NORTH KOREA THREATENS SOUTH.
In the foll of 1993, Kim | Sung dies and an unstable transition of power begins in North Korea. Several groups vie for power,
including o militont faction of nafionalists with strong ties to the armed forces. North Korean milifary units along the demilitorized
z0ne begin operoting of o higher tempo. South Korea and the United States wam the North against attacking. On the verge
of a critical inspection of North Korean nudear fudilfies by the Intemational Atomic Energy Agency (IAEA), the North expels all
AEA personnel and rejects further contacts with the agency.

CHINA THREATENS TAIWRN.
This scenorio, occurring in the winter of 1996, stipulated that opposition forces callingfor independence come fo power in Taiwan.
(hin reiterates long-standing pledges to reunify the country by force i Taipei takes such o step, and forces throughout southem
China move to high levels of alert. As the crisis proceeds, Taiwan seeks recognition in the United Nations s an independent stute
to lay the groundwork for intemational support, and the United States attempts to mobilize an ad hoc coalifion to deter Chinese
aggression.

UNITED NRTIONS DETERS SERDIR.
With the Balkan war continuing in Bosnia in the spring of 1993, peace tulks having fufled, and Serbian leaders speaking of an
imminent “finol solufion” to the Bosnion problem, the West decides to act. A UN resolufion authorizes enforcement of the noly
zone with NATO aircraft, airstrikes on Serbian airfields or other Serbian militury targets if Serb forces confinue on the offenive,
ond deployment of ground forces into Macedonia fo head off an expansion of the war.

UNITED NATIONS ENFORCES THE PERCE 1N CAMBODIA.
By the summer of 1994, the Combodian peace occord has been revived and a new Combodian government reconciles ofl elements
except the Khmer Rouge. The Khmer break off and form their own govemment, occasionally Jounching horassing roids info
profected temitory. The UN peacekeeping force grows to nearly 30,000 and is tosked with monitoring the ceasedire within
Cambodia, quarding against Khmer Rouge raids and lounching punitive atfucks ogainst the Khmer when raids occur.

TYPHOON DEVASTATES SRI LANKA.
In the spring of 1994, a massive typhoon devastutes the island of Sri Lanka, mandating a ropid intemational response. In the
woke of the storm, tens of thousands of people need food, medical care, and sheiter.

CoMBINED-AAMS BPERRTIONS
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DOC TRINE oD ORS ANIZATION

ETE T e s

Neither doctrine nor organization is on the same l)uclgetary scale as major
procurement items. The cost of estal)lish'mg joint doctrinal centers to supplement the
service centers and sponsoring doctrinal studies at war co]leges and civilian universities
is measured in the tens of millions of dollars. Reorganizing combat units or DoD
offices usuany requires more time and effort than pure money. Refomﬁng doctrine or
organization will not require that the military slash its force structure or abandon a
major combat system———though it may allow such steps l)y creating smaller, more lethal
forces guided 1)y effective doctrines.

Historicauy, moreover, investments in doctrine and organization have lagged
behind acquisition of weapons systems. Additional work is most urgently needed today
in those areas before definitive solutions can be proposed. This chapter and the
gouowing one offer only very general thoughts on possible MTR doctrines and
organizations, in part because tl'xinlzing on these two sul)jects has not advanced very

far.
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Yet doctrine and organization are arguahiy the MTR’s most important parts.
Ti'xey iay the foundation for acquisition and force structure i)y estabiisi]ing the basic
pr'mciples on which MTR systems will i:igi'it——anci deter—war. This became clear in
our anaiysis of various contingencies, where operational concepts, which flowed from
the doctrineand organization of the forces, dominated ti).i.n.iaing about U.S. responses
to provocations and threats.

A revolution in warfare will occur oniy when the potenﬁal of new tecl'moiogies
is harnessed under the gui(iing principles of a new war-fighting doctrine. The full
potentiai of meci'xanization, air power, and radio communications,
for example, was not realized until appiied by the Germans in a
doctrine of i)iitzizrieg warfare. The aircraft carrier did not realize " THE INTEGRATING
its full potentiai until it was applie(i under a distinct naval doctrine
that rendered the battle line oi)soiete. To be iu]iy eiifective, MTR FRAMEWORK AND ENRBLING

technologies must be blended with new doctrines and organiza- TECHNOLBBIES RRE MOST

tions, all informed by the lessons of recent wars. Because of the

growing pace of technological development, moreover, both doc- ~ FUNBAMENTRL T0 THE MTR

trine and organization must be flexible enough to adapt rapi(iiy to

new teci'moiogical capai)iiities. AND DESERVE GRERTER
Preparing U.S. forces to fight in the twenty-first century will EMPHASIS THAN EXECUTING

require a more radical approacii to doctrine than traditional service

methods. The first iteration of these new service doctrines reveals ~ TECHNILDBIES.”

their inherent weakness—the continued (ieveiopment of doctrine

from the bottom upanda resultant division of doctrine into service

paraciigms. Granted, each service has unique military capai)iiities and unique

requirements and may piay a predominant role in any one miiitary contingency. But
a reformulation of U.S. war—ﬁgix’dng doctrine may therefore require the rethinking
of traditional service missions, capai)ilities, and systems.

It is too early to tell where this reti'iinizing will take the U.S. military’s doctrine
in the years ahead. Many options are avaiiai)le, many patifis open. But the nature of
the MTR and of the potentiai threats U.S. forces will confront suggest a few lines ol
(ieparture:

mA {uny joint doctrine. Construction of atrulyjoint war—ﬁgiiting doctrine
for the U.S. military is still in its iniancy, but the release of Joint Publication
1, Joint %ij[are of the Armed Services, in November 1991 ushered in a newera.
For the elements of the MTR to work together in full harmony, U.S. military
doctrine must becomea compieteiy joint enterprise. In theend, this may mean
the subordination of individual service schools and centers of doctrine to joint

schools and centers.

ComMBiInED-RAMS DPERRTIDNS
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] Diseng’agecl combat. Fora variety of reasons, close contact with enemy
forces may pose spema.l risks to U.S. units in the years ahead. The spread of
weapons of mass destruction may mean that forward-deployed U.S. units
would be under imminent risk of chemical, Iaiologica.l, or even nuclear attack.
U.S. lift shortfalls may mean that, toclay, lighter forces would have to absorb
the brunt of early enemy attacks, creating a mismatch of ﬁrepower and
protection on the front lines. Andthe preclominance of shorter—range weapons
in the arsenals of the developing world means that enemy lethality will be
greatest on or near the immediate battlefield—a risk as true for aircraft (witness
the danger posed by antiaircraft guns in the Persian Gulf War) and ships as for

ground units. Togetl'ler, these factors may encourage the U.S.

m.ilitary to (levelop doctrines that allow its forces, and particularly

"FOR THE ELEMENTS OF grouncl forces, to spend less time in close proximity with the
THE MTR T0 WORK TOGETHER

enemy. Longer-range, indirect fire weapons and stand-off muni-
tions might bear the brunt of the ﬁght.

IN FULL HARMODNY,

B Nonlinear combat. As precision and mass-destruction

U.S.MILITARY DOCTRINE MUST weapons proliferate, the modern battlefield will become a very

BECOME A COMPLETELY

dangerous place for large, massed combat formations. Future
doctrine might require small U.S. forcesto operate in(lependently,

JOINT ENTERPRISE." down to the battalion level or even smaller. Commanders,

controuin.g the battle with the laelp of MTR surveillance and

command technologies, would mass {ire, not forces. Airmobile

combat teams would use helicopters to move rapidly on the battlefield, and the
small grouncl units would be supported by long-range fire.

. Perpetual strike campaigns. Toimprove the responsiveness of long-range
supporting fire and provicle round-the-clock strikes, mixed units of aircraft,
grouncl units, and slu'ps could be lashed toget}ler to attack a wide range of
enemy targets. A JSTARS aircraft and drone reconnaissance planes would
coordinate attacks on ground targets, while an AWACS and AEGIS sllips
watched the slzy for enemy aircraft or missile launches. A dozen or so attack
planes would remain constantly airhorne. Offshore, missile-ﬁring sl’u'ps and
submarines would launch salvos at enemy formations; on land, far from
enemy combat units, Army ATACMS and MLRS batteries would join in the
concentrated £ire, and helicopters ﬂying from mobile bases of operation would
contribute as well. Portions of every element of the force would be active at
all times, provicl'mg round-the-clock attacks.

COMBINED -RAMS

These rough examp]es point to possil)le changes in the second integrating
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framework area: organization. New types of military units, both small and Iarge, can |
help revolutionize the way wars are fougllt. The broadest trend in force structure

appearsto be runningin thedirection of flexible, mu[tiple—sys’ccm combat teams, either
within one service or across all four. On the ground, combat units increasingly
represent mixtures of armor, artiﬂery, (leep-strilze missiles, precision rockets, mecha-
nized im(antry, attack and transport lxelicopters, and other forces. The Air Force has
alreacly established composite wings with various types of aircraft, and composite
squadrons may not befarbehind. The Navy and Marine Corpsare experimenting with
innovative new force paclzages.

One existing type of unit mig}xt be increasingly important in an MTR context:
special operations forces. Specia[ forces can perfoml a host of functions on an MTR
battlefield, supporting most enal)ling and executing capabilities. Small teams of
soldiers infiltrated behind enemy lines can gather 'mtelligence and attack enemy
communications and cominand nodes to deny them effective information and
command. By moving covertly ahead of the main force and seizing ports and airfields,
special forces can augment agility; special forces themselves are an agile force,
]igl'xtweig})t and Jr‘ast-moving. With hand-held laser designators, special forces unitscan
support precision strikes.

Asthe MTR continues, experimentation with force structure will lilzely become
bolder and the force paclzages more radical. Ground units migl'xt become increas'mgly
ligl'xt, serving as spotters and target clesignators for distant precision weapons,
employing direct fire only as a last resort. The proliferation of cruise missiles might
force naval vessels to become smaller, faster, and more stealthy and agile; such ships
might operate in twos or threes and use cruise or tactical ballistic missiles rather than
aircraft to project power onto land. Submarines and short, stealthy s}n'ps rnight
become the dominant sea vessels. Many layers of command migl'xt be removed to
permit greater ﬂexibility; battalions migllt report to corps, individual slu'ps to fleet
lqeaclquarters. Most combat aircraft migl'xt become cheap, pi]otless drones, notlu'ng
more than (lelivery plat{orms for precision weapons.

Organizational changes will in many cases depencl on advances in logistics and
support. A primary reason w})y weapons systems toclay remain embedded in large,
unwieldy units is that it is only in such units that they can obtain the proper supply,
spare parts, repair, and other support. Reliahility, ease of repair, and a light logistics
train will therefore be at a premium, because advances in those areas will allow more
dramatic experimentation with force structure.

Organizational reforms in combat units will be paraueled l)y similar changes in
the decision-malzing structure of the U.S. defense establishment. To obtain the
needed tecl'mologies for the MTR in the rigl'lt order, the current requirements and
acquisition system must be reformed. Chap‘rer 5 examines this question in some

detail.
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i FORMATION DDoOomMmiIiN o NT E

In{'onnation—inteuigence about the enemy, lanowledge of one’s own forces,

targeting data, clamage assessment—is quite simply the foundation of warfare.

\‘thlout it, all other aspects of coml)at, from command and control to major systems,
are irrelevant. There is little point to being able to order a tank platoon into battle,
orto lxa\ing the most advanced tanks in the world, if the enemy s location is unknown.
Battle l‘)egins with information, and, most {:unclamentauy, it is for this reason that the
task of information dominance deserves top ranlzing among the enal'_)ling capal’.)ilities.

There are other persuasive reasons as well.  Accurate inteuigence is the
foundation of combined-arms operations short of war. When condud:ing forward
presence or mi]itary (]cp]())mex1ts intended to send a deterrent or reassuring signal,
U.S. forces require sound information about the situation and their potential
aJversary. Botter information collection and management will l’lelp determine when
such operations cre necessary and will point the way toward the best and safest means
of conc]ucting theim. By dom'mating the field of information, U.S. forces can make
combat unnecessary l‘)_v remaining one step ahead of their potential a(lversary.

In peace and war, moreover, information is in many ways the lzev to successful
coalition efforts, which may become the standard form of military operation in the
tuture. In order to recruit coalition partners, the United States will need excellent
inteuigcnce about the intentions and capal')i]jties of potentia] adversaries. Alreacly,
5. advantages in the realm of information have played an important role in forging
and sustaining coalitions, inboth peace and war: in Desert Storm, the worldwide effort
to head off North Korea's nuclear program, and a host of other cases, the possession
of ]?c_v facts has enabled 1.3, leaders to convince other nations of the need for
multinational action.

This also suggests that information tec}mologies meet an important criterion for
.=, militar_v forces in the future. They provide a unique U.S. contrbution to
multilateral operations, one that no other nation can (luplicate. More than tanks or
plancs, it will make sense in many cases for the United States to provi(le the
informational tcclmo]ogics for a coalition deterrent or war-{ig}lting Hort. In this
process, information sl‘laring will be a continuing challcnge—-—(lcciding what kind of
intc"igcncc and other data to share among coalition partners, and how quicl-:]_v.

Information tccim()logics also l](.‘lp the .S military operate in an environment
of instant media reporting. There is no question that the informational tcclmologics
associated with 1.3, (leagc assessment and surveillance, inc]mling ]’womlwsigllt
cameras and combat film, impmvc(l the puHic image of the operations l’)e'mg

conducted in the Persian Gulf War.
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Finally, targeting information will be especiany critical when U.S. contingency

forces face threats from nuclear, cl'xemical, or Liological weapons. Given the inevitable

imperfections of any passive defense, U.S. forces must be increasing]y capalale of
counterforce missions, preemptive or cluring a conflict, against opposing nuclear,
chemical, or l)iological arsenals. Todoso tlley need information—information about
the production sites, storage depots, and operational locations of such weapons.

Because of the vast amount of information gat}xere(l on toclay's battlefield,
winning the information war requires more than adding sensors; it also demands
irnproved fusion and interpretation of the facts that are gathered. Information
tecl'mologies therefore include powerful, hjgh—speed computer software designed to
process and clisplay relevant information from dozens, hundreds,

oreven tl'lOLlS&nl’lS O£ Sensors. These computers would intum auow

the creation of command centers where all the information on the "INFORMATION... IS THE

battlefield is displayecl and discussed; eveni:uauy, such information
fusion can take place at a very low level, with battle management

FOUNDATION OF WARFARE.™

capalailities present on every s}xip, in every battalion or company
headquarters, at every squadron.

All of the combined-arms scenarios examined in this study supported the general
notion that information is the ]aey to the battlefield. Each did so in its own way, but
the general message was clear. Inthe Iraqgi and Iranian attacks south, the suddenness
of the assaults mandated an air campaign as the primary initial response; to be effective,
sucha campaign needed very rapid air taslzing (complete turnovers within a few hours)
and superb targeting and retargeting. In the Korean contingency, the rough terrain
created a need for better ways of locating North Korean units, even when tlxey were
under trees or dug into earth. North Korean chemical and Liological weapons, specia]
forces, and potential nuclear capal)ilities also created special needs for information.
The China contingency was simply huge, S0 large that surveillance and information
synthesis became paramount. In all cases, participants in the study deemed
information, both po].xtxcal and mi]itary in nature, to be critical in lzeeping the regional
or glol)al coalitions toget}xer.

Mastering the surveillance and information war is a two-part process. U.S. forces
must (leny information to the enemy even as they acquire it themselves. The
interference witlx, or manipulaﬁon or disruption of, the enemy's information loop will
be a critical adjunct to militazy operations in the future; perl'xaps the dominant field of
battle for this effort will be in space, where many reconnaissance and communications
p]at{orms are Jocated. In extreme cases, it could even substitute for more traditional
forms of combat. An alnlxty to deprive the enemy of accurate and timely information
can be decisive in and of itself, another reason for the prominence of this category.
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ComMMAND AND CoOoNTROL

If information is the overall context or canvas of lJattle, then command and
control is the brush—the tool })y which the commander makes his or her intentions
known to subordinate commands and tllerel)y directs events. Assu cl'x, command and
control resides, like information gatl:ering and management, at the coreof all mi]itary

operations. Becauseit is necessary forall weapons and major systems to do their work,

it appears next on our list of priorities.

Put another way, information and command and control form the core of
hattlespace control, which is in turn the fundamental advance of the MTR. Together,
advanced surveillance and command systems create the potential for individual
commanders to see the entire battlefield and to direct units and fire at will. MTR
tec}mologies may cause a reevaluation of the level at which decisions are made in battle.
Moreover, improved speed and integration of command and control is a necessary
responseto advancesin information ’cecl'mologies. Ifaforcedoesnot possess the alnlltv
to respond totargeting information quiclzly and eHectively, then that information loses
much of its utility.

Improvements in command and control will be nearly as important as informa-
tion teclmologies for future coalition operations. Information will be needed to l)nng
multilateral groups toget}ler and lzeep them together; command and control will allow
their military forces to operate egecﬁve]y as a whole. Like information, advanced
command and control can in this sense be a unique U.S. competency that is offered
to international efforts and organizations. This is just as true for operations short of
war as it is for combat.

Again, our contingency discussions reinforced the importance of
command-and-control elements of the MTR. For the quick-tumover U.S. air
campaigns to work in the Iraq and Iran scenarios, U.S. commanders would need
seamless damage assessment and command and control. Those wars likely would be
coalition efforts, which again points to the need for command and control to support
multinational forces. Korea represente& another multinational effort requiring
combined command and control, especia.uy between U.S. and South Korean forces;
those forces would need excellent battle management in the early stages of North
Korean attacks, especially given the North Korean army’ proximity to the demilita-
rized zone and its special forces units. In the massive, theaterwide effort of the China
contingency, command and control ]ay at the heart of 11.S. and allied operations.

As with surveillance and information gat}xering, moreover, clenying effective
command and control to the enemy can be even more decisive than ensuring it for
one’s own forces. Asdemonstrated in the Persian Gulf War, (lecapitating the opposing
command and control structure will plunge enemy forces into confusion and render
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decisive action by them impossible. Denial of command and control is perhaps the
most direct route to the psycl'xological effects of the MTR, desb:oying the enemy's
confidence, morale, and will to ﬁght.

SinmuUuL aTioN AN D TR AN NS

The focus of this stucly has been on the irnplications of ideas and tec}mologies,
but the human element is equauy important. The use of simulation capalxilities is
&ginning to radicauy alter the process and availability of training. Simulation was
origina.lly conceived as a way to improve crewman performance in speciﬁc tasks, such
as gunnery or clriving, without incurring the expenses of live ﬁrmg and fuel costs. For
commanders, simulation t}u:ougl'x gaming was a way to expose them to the countless
variables and decisions in operational battlefield situations. The benefits of linlaing
toge’cher various simulators to train entire crews, staffs, and support elements requxred
for various operations was the ]ogical progression of this technology.

Entire units, even wiclely dispersed ones, rmglﬂ: soon be able to train together
tln‘ough simulation before they deploy tothefield. Simulation tecl'mologies, inclucling
the evolving field of virtual rea]ity, will allow mechanized units, from platoons to
battalions, to practice moving and ﬁghtmg together as a cohesive unit; aircraft strike
pacleages, to exercise a mission toget}xer from various locations; naval elements, to
work toge‘l:her as a battle group; and special operations forces, to rehearse a mission
in minute detail. In preparing for a mission, these simulators can allow experimen-
tation with various aspects of a mission in order to achieve optimum planning and
ﬂex:bxllty

The human potential of the military is also be'mg realized by a revolution in
training teclmologies and simulation. Through advanced training tec}miques,
personnel are Leing sent into the field with pro{:iciency levelsfar ]’ﬁglaer thaneverbefore.
In addition, those proﬁciency levels are easier to maintain and increase in field units
throug}x continuous training. Simulators and training programs embedded in
weapons systems allow field personne] to train with their equipment and master skills
without centralized training and education.

e

The importance of agility toU.S. military operations is self-evident. If U.S.and

allied combat forces cannot get to the scene of trouble and supply themselves once

there, then all investments in military hardware and all tlainlzing about mJlltary

doctrine will be irrelevant. Sufficient mol;ility assets can l'xelp avoid conflict by
supporting operations short of war; the rapid arrival of a Marine Corps or Army
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division in a trouble spot, for example, would send a powerful signal of commitment
and resolve, and the deterrent effect of U.S. forward presence forces will be magnified
if those forces can count on rapid reinforcement. Yet the United Statesisa 1ong way
from meeting the agi]ity cha.uenge. U.S. agility assets are not strong toclay, and many
of them—from C-141 transports to naval supply sl'u'ps tomarine ampl'xibious ships——
are nearing the end of their service lives.

The Persian Gulf War proviclecl little cause for comfort. Saddam Hussein gave
the coalition over five months to build up in Saudi Ara}Jia; the Saudis themselves
boasted state-of-the-art airfields and ports and suppliecl vast amounts of logistics
supplies, from trucks to oil; and one full U.S. corps came from Europe, aided }Jy the
well-established (if politically shaky) NATOlogistics and transport system. All of these
factors could be different in the future. In our Iraq and Iran contingencies, for
example, the United States had little warning of the attacks and no time to build up
inthe region before hostilities Legan, most Saudi logistical facilities had been attacked,
and Bnngmg troops from Europe was not an option. In such cases, the twin prol)lems
of agi]ity will pose a c]aunting cl'xaﬂenge to U.S. leaders. Nor is there one obvious
solution. Some m.ilitary ana.lysts call for the construction of new fleets of sealift ships
and transport aircraft. Others ol)]'ect to the cost of new slu'ps and planes and propose
more indirect solutions, such as equipment prepositioning. The U.S. military is
planm'ag to do a bit of both. Meanwhile, the U.S. fleet of amp}).i})ious lift sl'xips—
which, unlike standard sealift vessels, are clesigned to deliver Marine units to enemy
shores in a hostile environment—is growing older, and this fact poses another unique
c}lallenge to U.S. military planners.

In the short run, the United States will have little alternative but to invest }xeavily
in conventional lift systems. In the longer run, however, the MTR holds out the
tanta]izing hope of easing the prol)lem consideral)ly through the clevelopment of
smaller, lighter weapons capable of lryemg transported n large numbers and of
dominating future battlefields. Those closer to procluction might include armored
vehicles a fraction of the size and weight of toclay s main battle tanks, but with the same

antiarmor puncl'x; engines with much greater relial)ility and fuel econoniy, and more

modular cl951gns for more rapid repairs; and liglqter and smaller smart weapons. Even

more clramatically, the MTR may alter the way in which U.S. forces conduct warfare,
thus reducing the need for large-scale strategic lift.

Strike systems are the lethal arm of the MTR, the capal)iliti&s that execute the

battle once the information, command and control, and logistics are in place. Tl'xey
comein three primary varieties: smart weapons, exotic weapons, and major platfom‘xs.
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The most important lethal element of the MTR are its smart weapons, the
precision warheads and missiles that provecl so effective in the Persian Gulf War.
Altl'xouglx exotic weapons have the potential to revolutionize the application of force,
most are too far off in the clevelopment cycle to offer large—scale benefits in the next
10to 15 years, thus justifying a near-term procurement empl'xasis on smart weapons.
Smart weapons earna ranlzing ahead of the major plat{orms that deliver many ofthem
and exotic weapons for a simple reason: even older platforms (such as the F-111 or
conventional tube artillery) can join the MTR era when using precision weapons.
Acquisition of smart weapons should therefore precetle, in broad terms, acquisition of

exotic weapons or major military systems.

Smart weapons are also the cutting edge on the battlefield of
advanced information and command and control. Thestriketools ~ “RCRUISITION DF SMBRT
employecl in combat must match the precision and spee(l of
engagement of the surveillance and command technologies if the
MTR cycle is to be complete, and smart weapons are the most IN BROARD TERMS, ACOUISITION
important weapons systems for acl'xieving that effect.

Very precise weapons also meet two other important criteria OF EXDTIC WERPONS OR MAJOR
for U.S. mi]itary forces. Asinthe Persian Gulf War, they can single "

1. ] ) ) MILITARY SYSTEMS.
out rmlltary targets for destruction while leavmg nearl:y civilian
facilities near]y untoucl'le(l; this works dramaticauy to reduce
collateral damage and, as suggested in chapter 1, thereby “tend[s) to the U.S. image.”
By l)emg so discrimin. ting, and l)y demonstrating their discrimination and effective-
nessin pul)lic forums, precision weapons also help to ﬁg}xt CNN wars, I)mldJng pul)lic
support and trust.

This category has a critical defensive aspect as well. De’fending against enemy
smart weapons—most nota.bly today gmded cruise and tactical ballistic missiles of
various range and size—is as important as using such weapons to U.S. advantage.
This pointsto the need fortheaterwide missile defenses that are able to defend deployed
U.S. forces from smart weapons attack.

This study s examination of speciﬁc contingencies reinforced the importance of
smart weapons. In the Middle Eastern scenarios, precision munitions were critical to
implemenﬁng the fast-tumaround, higl'x-e%ciency campaign to blunt the enemy
grouncl offensive and to protecting the ligl'lt ground forces that were put ashore in the
early stages. In Korea, precision warheads were essential to blunt the initial North
Korean attack and later to clxg out North Korean units from dug—in positions. In the
China contingency, the vast target array mandated precision in the use of force; no
munitions could be wasted in such a massive contingency, especiaﬂy where many of
the targets were small and elusive.

Major military platforms hold second priority in the MTR’s group of strike
systems. Tlxey are the basic l)uilding blocks of all combined-arms m.ili’cary forces.

WERPONS SHOULD.. .PRECEDE.

COMBINED-RANS BPERRTIONS

‘_



Ships, aircralct, armored ve}u'cles,
and other systems carry the basic
puncl'x of modern militaries. Stiﬂ,
advances here are less lxlzc]v to be
profound than advances elsewhere,
withthe possﬂ)lc exception of stealth.
Individual tanles, planes, and slu'ps——
asthose systems have until now been
understood—can only be made to
g0 so fast, pacle so much firepower,

and take so much punishment. In

BOMILITARY PLRTFORM: THE RIR FORCE'S 0 o d Low they are deploved—
R-10 GROUND RTTATK RIRCRAFT.

which is a function of information

and command and control—will de-
termine their effectiveness. An exception to this rule is that set of technologies that
allows existing platforms to use smart weapons egectively; in the Persian Gulf War, for
example, the United States did not have enougl'x aircraft with the laser-designation and
targeting equipment necessary to use certain smart weapons. [,)Tpgrades to provicle such
capal')ilities to most plat{orms are certainly requirecl and justiﬁed.

More than procurement of new systems, what is truly reqmrecl in the area of major
platforms isareth’ nking of their natureand role. Itisan open question whether the tanks,
aircraft, or naval combatants under development in 20 years will look anything like
current weapons. On land, protection may become less relevant in disengage«l battles
and less possible in the face of smart weapons. At sea and in the air, comparal)ly radical
cllanges mig}xt take place in the tvpes of platforms that perEorm mi]itary missions.

Anotion that migl'xt havean important effect on tllinleing about major platforms
istheidea ofa “l'xigh—low mix” of tec}mologies. In the Persian Gulf War, a few stealtlly
aircraft and a Weu-designecl air campaign made stealth unnecessary for the force as a
whole l)y lenoclzing out the enemy sair defenses. This concept must be considered more
l)roadly and applied to a host of military prolvlems, in part because the United States
will not have the resources in the coming vears to undertake across-the-board
modernization. If a few copies of a new-generation plah(orm could leveragc the
capal)ilities of existing weapons the way the F-117 Stealth ﬁghter did in the Gulf,
however, the high unit costs of low production runs migl'xt be justi{ie(l.

The last type of strike system includes exotic weapons. Ranging from non lethal
weapons to lasers to particle beams and a host of other exotic tec]mologies, some
tecl‘mologies, such as laser (lesigna’cors and blinders, are being used even toclay. Scvere
technical hurdles remain in the way of largc—scale clep]oyment of most exotic weapons,
many of which are also ex’cremely expensive. [tis unlilzely that U.S. forces will make

a transition to reliance on such weapons in the next 15 years.
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One exotic system that may have increasing relevance in the next 15 years
consists of nonlethal weapons. If U.S. forces were able, through electronic,
electromagnetic, directed energy, or other means to incapacitate or render ineffective
enemy forces without destroying or lanmg them, the U.S. conduct of war would be
revolutionized. The whole calculus of costs, l)enefits, and risks would cl'lange for both

the United States and its poten’cia.l adversaries.

PN NeEw T YyPeE OF MLl T. AR Y

It is easy to see how each of the elements of the Military Technical Revolution
clepencls on the others for its full effectiveness. Without adequate information and the
command and control to act on it, the best troops will ﬁght l)lmcﬂy High~tec1mology
aircraft or tanks are useless without inteui.gent, well-trained troops to operate them.
The best targeting data and the smartest pilots are useless without weapons with
sufficient precision to make aclequate use of such detailed information.

In general, however, the executing capabilities of the MTR—its aircraft, ships,
combat vehicles, missiles ,and smart weapons—are more clependent onthe integrating
framework (doctrine and organization) and the enabling capabilities (information
dominance, command and control, simulation and training, and agi]ity) than the
other way around. Battlespace control, the goal ofthe MTR, relies , relatively spealamg )
more on the vision of military operations and the information, communications,
people, and agi]ity to conduct its operations than it does on the particular weapons
systems used to strike enemy forces.

As chapter 5 will suggest, this conclusion directly cha]lenges the acquisition
priorities of the last 40 years, which have focused first and last on major weapons
systems. Hihereisa single message of this cl'xapter, and more broacuy of this s'cucly,
it is this: for the MTR to reach eruition, its theoretical foundations and enabling
capal)ilities must be made equal toits l'xigln-tecl'mology weapons systemns. Otherwise,
this mi]itary “revolution” may never occur.
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IRREGULAR OPERATIONS

This chapter examines the second type of military operations summarized in
chapter 1. Most traditional temﬁnology, such as low—'mtensity conflict and guern'ua
warfare, carries intellectual ]:)aggage inappropriate for descril)ing the broad spectrum
of scenarios addressed here. Weuse theterm irregular operationsto send two messages:
first, that the military missions involved in this area will not be of the traditional,
combined-arms variety; andsecond, that the mi]jtary will play many rolesin operations

short of war, from deterrence to peacelzeeping.

Irregular operations range from humanitarian assistance in completely Lenign
environments, to classic peacel:zeeping activities, to more rigorous—-and deacﬂy——
peace enforcement underl'alzings, to traditional counterinsurgency. This spectrum of

challenges is summarized in Figure 4.1.

|

m IRREGULAR OPERATIONS

COUNTERINSURGENTY
Examples: Conflics in Bosnia; avil wor in Combodia
PEACE ENFORCEMENT
Examples: Somalia, airstrikes ogainst Serbio,
“counter-profferation”
——
DETERRENCE
Examples: Threats of force ogainst Serbio;
naval show of force
PERCEKEEPING
Examples: Cambodio, Somalia, Middle East
HUMANITRRIAN MISSIONS
Exomples: Banglodesh, Somalia
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As this typology indicates, in irregular operations the line between peace and war
is more indistinct than it is in combined-arms operations. Each category of irregular
operations represents not a self-contained entity, but one point along a continuum for
which mrhtary forces must be prepareti. Peaceiazeeping operations can easiiy expami into
peace enforcement, as would occur to«iay in Cambodia an(iAngola if the United Nations
attempte(i pl'iysicaiiy to contain theviolence. A campaign of punitive raids aimed at peace
enforcement, as some recommend against Serbia, could grow into a groumi operation.

Any deterrent s1gna.l can become a combat mission if deterrence fails.

[~ o=~

Military pianning for irregu.lar operations must therefore encompass a broad
range of potential missions. But the United States may not choose to he i’ieavily
involved, or involved at all, in such operations, and different ends of the irregular
operations spectrum suggest very different conclusions for mrhtary tec}mology,
doctrine, and force structure. A decision about what roles the United States will play
in irregular operations is therefore a precondition for determining their implications
for U.S. conventional forces.

The U.S. miiitary will continue to be involved in humanitarian missions for a
variety of reasons, the most pressing of which will be necessity: when an eartiiquaize
ora typl'ioon strikes or a famine emerges, milita.ry forces may be the oniy available
means of proviciing rapi(i, iarge-scale assistance. But humanitarian missions have
other uses as well. Tl'iey i'xelp the miiitary improve its image, sending a signal to the
U.s. people and the world that the mailed fist of U.S. military force can also be a velvet
glove of assistance. Tiiey promote coalition i)ml(img Ly increasing peacetime contact
among the militaries of many nations and tirrougix that process establish a rationale
for iormalizing common communications and rules of engagement. For civil affairs,
psycixological operations, and medical and engineering units, humanitarian missions
can offer excellent real-world training and experience. And at some level they may
provide U.S. miiitary leaders with an argument for maintaining a s]jgiitiy iarger force
structure than they migi'lt keep without such missions in their portfo]io.

U.S. forces will also participate in peace]eeepfng operations, alt}xougi'l foreign
troops under UN command will retain the lion’s share of this mission. Dozens of
countries have contributed troops for UN activities around the gioi)e. Most of these
missions require oniy hglit inia.ntry, supporte(i iiy afew vehicles, some command and
control systems, anda logisﬁcs base. In individual cases, the promise or commitment
to groun(i troops may be important for symi)olic or politicai reasons, as with the
Clinton administration’s February 1992 pledge to supply up to 10,000 troops for
peace]aeeping duties in Bosnia. But in genera], other nations should continue to
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provide most of the persormel for peacekeeping operations, with

the United States contri})uting in areas of unique competence
such as strategic lift, logistical support, intel]igence, and com-
mand and control.

F‘inauy, there are those operations involving combat or the
threat of it: deterrence, peace enf;)rcement, and countennsurgency.
To some extent, deterrence is a subset of war-ﬁghting, because
those capal)i.lities best suited to winrsga conflict are also best at
(leterring it. It remains highly unlileely that the United States will
become involved in a large—scale counterinsurgency war; the
Vietnam Synclrome, when applied tosuch conﬂicts, is very much
alive, a fact clearly evident in the present U.S. unwiuingness to
become drawn into a grouncl war in Bosnia.

Peace enforcement, then, may well be the primary combat
taskforthe United Statesin the field of irregular operations. This : *
term encompasses any punitive or preventive military actions B.S.SPECIAL FORCES CAN PLBY
designed to safeguard peace or preserve social stability, or to ~ # MAJOR ROLE 1N (RREGULAR
respond to provocations such as terrorism or proliferation. It OPERRTIONS.
wouldinclude, among other things, precision airstrikestoenforce
the no—ﬂy zone over Bosnia, punitive attacks on Khmer Rouge guerriﬂas who violate
a Cambodian cease-{ire, and the neutralization of armed gangs in Somalia.

A goocl example ofa mi]itary mission that mig}lt {all under the category of peace
enforcement is offered by the 1986 U.S. air strike against Libya. It is representative
of a host of discrete strike operations that may be conducted in the future: aggressive
counterterrorist operations (as in the Libyan case), preemptive denial of weapons of
mass cles‘cruction, demonstration of a m.i]itary capalnllty for deterrent eHect, and
others. Many of the revolutionary capabilities for combined-arms operations could
play a role in such a stn'lze, as earlier systems did in the Libyan raid.

Peace enforcement will not be a uniquely U.S. mission. Indeed, especiauy tothe
extent that some sort of UN m.i].itary force is established, the United Nations should
assume a growing portion of this burden. In general, however, and aclmitting astrong
continued U.S. role in humanitarian and peace]zeeping efforts, this study 's analysis
suggests thatthe U.S. rolein irregu]ar operations will be most important, pronounced,
and long-lasting in the area of peace enforcement.

% T R
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The security problems that underlie irregu]ar operations are commonly domi-

nated by vexing politica], social, and economic dilemmas that, unlike the military
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threat poseci i)y an enemy army, are not susceptii)ie to the
“IT WOULD BE WRONG... application of miiitary force. As the United States learned in
0 WRITE OFF THE Vietnam, and as is so wi(ieiy recognizeti with regarci to the conflict
in the Balkans, irregular operations must be {*unciamentaiiy
PUTENTIAL RPPLICATION OF non-military efforts. In medical terms, the military aspects of
irregular conflicts are oniy symptoms; the true causes lie eisewiiere,
THE MTR TD IRREGULAR in the broad factors that give rise to the mstainiity or insurgency.
OPERRTIONS. ™ It would be wrong, neverti'ieiess, to write off the potentiai
appiication of the MTR to irregular operations. During the next
15 years, U.S. mj.iitary forces will almost certainiy be involved in
far more irregu.iar operations than combined-arms warfare. And many of the generic
categories of MTR tecixnoiogies, aiong with a few of its doctrines and organizations,
could ) with modifications, appiy to lesser-'mtensity conflicts. A few obvious cxarnpies
of these technologies are advanced sensors capabie of searcizing for small groups of
infantry, ligiitweigii’c communications gear, and nonlethal weapons.

This s’cucly has argueci that U.S. rm'iitary forces should be (iesigne«i primariiy for
combined-arms warfare. To the extent that elements of the MTR must be modified
for irregular operations, therefore, those modifications should be done in ways thatdo
not detract sul)stantia]ly from the military's capal)ility for iarger—scaie, mechanized
warfare. Whth careful advance tinoug]at and p]anning, however, the U.S. rniiitary
should be able to acquire systems with greater applicability to the entire spectrum of
conflict. The anaiysis that follows suggests that the natural progress of tecimoiogy in
several important areas will naturaiiy render combined-arms systems more effective in
irregular operations.

DoOoCTFRIN E AN D CORSCANTIEZAaTiorN

The importance of doctrine and organization is just as great for irregular
operations as it is for combined-arms engagements. Because military force is seldom
decisive in irreguiar wars, the overarci'i.ing poiiticai, social, and economic strategy for
aci(iressi.ng those conflicts—in effect, the doctrine for irregular operations——i)ecomes
critical. And to the extent that miiitary or paramiiitary forces are involved at all, tiiey
may need ra(iicaiiy different force structures than do units (iesigneci forcombined-arms
operations. This, along with the need for structural reforms in the U.S. government
aimed at better prosecuting iesser—intensity conflicts, points to the importance of
changes in organization.

Ttis difficult to say which MTR doctrines or organizations migiit have relevance

to irreguiar operations. The tiun.izmg about these issues has not ieept pace with the
MTR’s tecl'moiogies, and in any case there no single doctrine or organization will be
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appropriate for all irreguiar operations. Many combined-arms doctrines and force
structures, i)y their nature, will be totaiiy irrelevant to less traditional conflicts. Oniy
iater, when MTR framework issues have heen cieveiopeci in greater detail, will their
contribution—or lack of it—to irregular operations be apparent.

Even now, however, it is possil)ie tosuggesta few examples. Adoctrine that called
for decentralization of operations and decisionma]zing on a nonlinear hattlefield, and
the tecimologies and force structures to support it, migiit find some application in the
ofter confused, iug}iiy decentralized world of irregu.iar operations. Joint, precision
strike forces that coordinated the fire of navai, air, and groun(i units rmgi'it be useful
in peace enforcement efforts that called for punitive strikes aimed at compeuing action
i)y another nation.

One organization important to MTR combined-arms operations is ciearly
relevant to irreguiar onesaswell. The agiiity, stealth, and precision of speciai operations
forces makes them in many ways ideal tools for irregular combat operations. Special
forces could periorm irreguiar missions ranging from raids on guerri]la positions to
i’iostage rescues to target designations.

SIiIimMuUuL ATION AND TRAINING -

Bettertraining can signiﬁcantly improve the effectiveness of U.S. forcesinvolved
in irreguiar operations. Relief and nation—buiiding task forces that train togetiler in
neacetime and work regulariy with the civilian agencies tiiey will support in crises will
know each other and their task better.

MTR simulation and training teci‘mologies have less to contribute here than in
combined-arms operations—most of the unique instruction for irregular operations
will have to do with political and cultural familiarization—but tl'iey can be used.
Simulators can model poiice—type actions like riot control and pursuit of snipers or
other hostile individuals. Once nonlethal weapons are (ieveiopeci and depioye(i in iarge
numbers, simulators can iieip troops understand their effects and use them to best
acivantage. And advanced communications networks, inciuding interactive video
links, can ileip keep peacekeeping units familiar with ongoing crises and the tasks they
migi'xt face. For exampie, civil affairs and psychoiogical operations units in the U.S.
Army reserve around the country units could report montiily or weei?.iy to local
i'iigiq-tecimoiogy communications centers to receive detailed i)rieﬁngs from Wasiiing-
ton or elsewhere on missions tiley migi'it face and the nature of societies into which
ti'iey migi'it be thrust. Training can also be used to increase the effectiveness of
multilateral operations, as most peaceizeeping or peace-enforcing umiertai:zings will be.
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INFORMATION DoOoOMINANCE

Information is just as critical in irregular operations as it is in combined-arms
warfare. In many ways, gathering information is the dominant aspect of operations
in lower-intensity conflicts. Opponentsin such warsare not powerful, higln-tec}mology
armies capal)le of disabling U.S. MTR technologies; to the contrary, they are elusive,
hit-and-run raiders who depend on concealment, lanowledge of the terrain, and an
alnllty to melt into the population. This was true in Vietnam, it is true in Somalia

l today, and it would be true in the former Yugoslavia if a UN or
"INFORMATION IS JUST RS NATO force were committed there. The primary cllauenge n

irregular operationsis in ia’enﬁfying the enemy, not deﬁeating itonce

CRITICAL IN IRREGULAR it is found. This places a premium on surveillance and intenigence
gathering rather than on war-ﬁglmting tec}mologies.

The three 'm:egular contingencies examined in this study——

COMBINED-BAMS WARFARE. "  peacekeepingin Cambodia, peace enforcement against Serbia, and

humanitarian relief in Sri Lanka (all fully international efforts)—
bore out this point. In attempting to separate and track warring

OPERRTIONS RS IT IS IN

factions in Cambodia, for example, peacelzeeping forces needed accurate information
about their location, capalai]iﬁes, and operations; the Cambodia group concluded that
the most important MTR-related advances would be in the area of information
collection. Sirnilarly, in order to threaten Serbian forces in Bosnia or Macedonia,
peace enforcement forces would require better surveiuance, including the aln.llty to
locate and track small infantry units and to discriminate among a variety of targets.
In Sri Lanka, international relief forces would need inteuigence both on the politica]
situation and on the areas of greatest devastation and need.

[t is important not to overestimate the role technical inteuigence systems can
perform. Much of the information U.S. and coalition forces will require in irregular
war is political or social in nature and best gatllerecl tl'u'ough human inteﬂigence. In
our analysis of the various contingencies, for example, it quiclz.ly became apparent that
rapid and accurate political assessments were especiauy critical, knowleclge that an
AEGIS ship orsatellite would have been helpless to provide. The need forinformation
in irregular operations, therefore, requires first and foremost a focus on human and
political inteuigence. It also points to the need for stronger standing country action
teams that are capable of going into the field and supporting peacelaeeping or peace
enforcement efforts.

Specia.l operations forces may he especially helpful in gatl'xering such informa-
tion. They specialize in regional areas dun'ng peacetime and can therefore be trained
toa teasonal)ly lug}l clegree of competence in the political and social situation they will
be facing. Inserted quietly before the arrival of U.S. or UN troops, specia.l forces can
determine the political and military climate and take preparatory steps.
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There are, however, limited roles for MTR-type surveillance systems in
lower—intcnsit_v conflicts. Of course, the nature of the information [)emg sougl'xt in

irregular operations is very different from that needed in combined-arms warfare. Yet
there are many arcas of commonality, and the differences are small enough thata single
group of surveillance tec}mologics couldhave great application inboth types of warfare.

The target signatures that current U.3. surveillance svstems look for on a
combined-arms battlefield—heat and motion from armored vel'xicles, radar emissions
from antiaircraft gun or missile sites, radio traffic, and so on—are of the same type
asin irregu]ar war; t}wy are merel_v of adifferent order. A more sensitive thermal sensor
could allow a passing aircraft to detect groups of soldiers as small as squacls on the
grouml below, even in junglc or mountainous terrain. Motion detectors, perhaps
(lmppcd or installed in permanent locations, could give warning of the passage of
otherwise undetectable units. Better artillery-location radars could give UN peace
enforcement units the ability to find and shoot back rapicny at small mortars or other
indirect-fire weapons used for harassment.

Thisisnotto suggest that MTRsurveillance systems des1gned foracombined-arms
conflict could be used in all irregular operations without modification. That will be
true of some systems, but many others will require technical or operationa] alterations
before tlney are fu”y relevant to lower-intensity conflicts. The
JSTARS aircraft, for examp]e, is current]y designed to detect and
track mechanized forces on the move; a similar capal)ility to follow “IMPROVEMENTS EXPECTED
groups of hgl'xt infantry would proBaH_v require an entirely new
aireraft ‘ . desioned lat{nnwitlna(ldi'ti A FROM NEXT-GENERATION
aircratt or at a minimum, a redesigned platio on

3¢NSOrS. SEMSOR TECHNOLOGIES MAY
One important point emerge(l from our consideration of the

BENEFIT COMBINED-ARMS AND

surveillance requirerrents of various scenarios: the improvements
cxpcdcd ﬁ'om next-generation sensor tcc]mo/ogr'cs may l’eneﬁ't IRREGULABR DPERRTIONS
combined-arms andi ngubr operations almost equa”y Alrea(ly toda_v,
in such systems as satcﬂitcs, reconnaissance aircraft, and radar RLMOST EQURALLY.”
detection systems, .= forces possess the basic capa.l)ilities needed
for information gadwring on the combined-arms hattlefield. The

improvements created l"y further investment in this area

much more sensitive heat
and motion detectors, the a})ility to look more rclia})]y througll clouds and jungle, the
ahility to define the hattle down to small groups of soldiers—are just what is reqtured

to malee hig])-lccl]nnlngy surveillance systems more relevant to irrcgular war. Asystem

that could find and i(lcntify not c)nly tanks hut also squa(ls of soldiers would be of great
utility for all types of warfare.

As in combined-arms warfare, moreover, in irregular war information technolo-
gies will constitute an area of unique .S advantage and, therefore, a logical U.S.
contribution to the multilateral effort. Other members of UN peacelzeeping or peace
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enforcement operations will have ]ight infantry, medical units, ground transportation,
and a host of other components. Only the United States will be capable of of'fering
the kinds of higll-tec}mology surveillance technologies discussed here.

CoMMAND oD CoOoONTROL

Command and control will also play a major role in irregular war. Itis the glue
that holds together peaceleeeping and peace enforcement operations and the interna-
tional coalitions that conduct them. In genera.l terms, the type of communications
needed in irregular operations is the same as that requu'ecl in combined-arms war:
real-time, integrated communications nets that link togetl'ler all mi]jtary formations.

Our analysis of several irregular warfare
contingencies supportecl this emphasis. Group
discussions of scenarios in Serl:ia, Camhodia, and
Sri Lanka all produced the same overwhelming
theme: the clear need for real-time, common
command and control networks and real-time
language translation to support peacel:zeeping and

peace enforcement operations. In the Serbian
contingency, the possibﬂity of punitive mi]itary
raids and theaterwide conflict made reliable com-
mand and control especially important; in all three

scenarios, difficult terrain and the mewta.lnhty of
dispersed, isolated peacekeeping groups created

e AN T oA .
APACHE HELICOPTER PREPRRE the same requirements.
Advancecl command ancl control 1s also a

nearly unique U.S. competency, and therefore, like

information teclmologi&s, constitutes an appropriate U.S. contribution to multilateral
operalions. This is true in higl'x-intensity warfare as well as in irregular operations.

The nature of irregular operations will impose several unique constraints on

command and control systems. First, command modules for peacelzeeping forces

should generally be smaller and lighter than those for heavy combat formations; units

in low-intensity combat will generaﬂy be small and infantry-l)asecl and must be capal)le
of carrying their full communications suite around with them.

Second, peaceleeeping missions are, and will li]:zely remain, even more thoroughly
multilateral in nature than conventional wars. Command and control for irregular
operations must therefore stress the integration of many national forces. As this is
not h]aely to be accomp]is}led l)y peacetime acquisition of common systems (even
between, for examp]e, the French and German portions of the Franco-German
l)rigade), it requires new thought about simple, reliable, stockpiled command and
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control equipment that the United States can rapicﬂy parcel out, or perhaps some
technology designed to allow tlisparate communications networks to work togetl'xer.
This need also points the way to further research in the area of translation—either

automatic or better electronic support to human translators.

On closer examination, however, it appears that what was true for information
tecl'mologies also applies to command and control systems: although today 's systems
desxgne(l for combined-arms forces would not be optimal in irregular operations, the
most useful ﬁxture a’eve]opments in teclmology will be equauy applical)le to both. One
example is minjaturization: powerful, hand-held radios that are fu]ly integrated into an
overall command and contro] architecture will offer great benefits to combined-arms
units while provicling the in&ispensal)le communications element to lower-intensity
operations. Measures designed toimprove multilateral command and control are cleady
essential for all military operations in this era of collective security and coalition efforts.

ANS LU TT Y

Even today it is apparent that agi]ity assets will form a major part of any U.S.
contribution to irregular operations. In peacelzeeping and humanitarian missions
across the glol)e, U.S. transport ships and aircraft are l'xelping UN forces and civilian
relief agencies do their jo}:)s. This will continue to be true in the future, as large—scale
strategic lift is hlaely to remain an area of U.S. dominance. A few mobility prol)lems
unique to irregular missions require special attention, such as the delivery of special
forces units and the extraction of civilians from hostile environments.

Perhaps most important to agility in irregular operations will be improved mine
warfare capal)iliti%. On land and at sea, primitive and advanced mines hold the
potential to dlsrupt U.S. and international efforts. Mine clearmg has played a large
rolein coalition activities in the Persian Gulffor several years, and many less~developecl
adversaries undoul)tedly recognize the usefulness of even old, cl‘xeap mines in slowing
U.S. military movements. The DoD is giving this prola]em more attention, but it
deserves even higher priority.

5 TR E 5 v s T E MS

The role for major weapons systems is naturally less in lower~intensity conflicts
than in combined-arms operations. Nonetheless, a number of speciﬂc strike systems
can aid peacelzeeping and, especiany, peace enforcement efforts in important ways.

One category of systems is a new requirement, unique to irregular war; the other two
are systems already mentioned as important to combined-arms operations.
The one major exception to this rule is the area of nonlethal weapons. Such
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weapons offeran opportunity not only to limit U.S. casualties, but also to limit enemy
casualties. Peaceleeeping and peace-entorcing operations appear to present the prime
operationa.l environments for their initial employment. The environments are

dommatetﬂ:y aconcern tolimit casualties, preemptively disarm combatants, and protect
civilians. Among the tecl'mologies discussed were nausea—inducing ultra-low trequency
soundand temporarily Hmdmg’ flashes of hgl'xt Other nonlethal weapons seek todisable
the inlplements of war or unpede their use—such as circuit t)urnmg microwave blasts
or directed energy blasts causing structural failure at the molecular level.

The full potentia.l ofsuch weapons is yet to beunderstood, and their employment
could produce unexpected results. There is hope that the integrity and morale of
adversary forces can be shattered before these weapons ever reach the hattlefield, or that
enemy soldiers can be preemptively incapacitatecl and disarmed, or that enemy
emplacements can be rooted out of civilian areas with little collateral damage. Buttheir
use could result in unexpectedly }ugll casualties, permanent side effects, or unforeseen
collateral damage or environmental degradation.

The other two strike systems useful in lower-intensity conflicts were also
important for combined-arms operations. Ina number of contingencies, inclucling
those we examined, the need forprecision strikes will arisefor punitiveor peace—enforcing
reasons. To conduct such missions, standard precision weapons of the sort now in the
U.S. inventory and under development should suffice. What would be helptul isa
precision warhead designed for attacks against soft targets, such as mtantry, trucks,
open-air depots, and the like. In order to conduct such attacks, and to guarct air
corridors for relief suppli&s and military sustainment, air-superiority teclmologies will
he important in irregular operations.

Fina]ly, an expanded capat)i]ity for littoral naval operations will be important in
theyearsahead. Asincombined-arms operations, in irregular missions the U.S. Navy
must be more capat»le of operating close to shores with great ﬂexibility and a reduced
degree of vulneral)ility to missiles or mines.

A 1M ERFECT B acr.arNnc e

The MTR can make only a limited contribution to irregular operations. In most
cases, the roots of such conflicts are poliﬁcal, social, and economic in nature and do not
admit easily to xmlxtary solutions. N onetl'xel&cs, in a few speci{ic areas, such as
communications and nonlethal weapons, MTR tecl'mologies can greatly affect the
conduct even of peacelaeeping and humanitarian missions. MTR-type surveillance
systems and smart weapons have great relevance to peace enforcement operations such
as precision strikes and punitive raids. Along with some of the doctrinal and
organizational reforms suggeertect above, the MTR will help revolutionize the conduct
of m'egular operations.
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THE SHAPE OF WARS
10 CONE

Taken as a whole, the anaiysis of the previous ciiapters points to one overriciing
conclusion. If the full potential of the so-called Mi]itaty Technical Revolution is
realized in the coming decades, the face of battle and the nature of warfare will both
be completely transformed. Warfare in 2010 will look very little like it does today; the
weapons, cloctrines, force structures, ami, most important, ti’xinlaing of the U.S.
military will have undergone the most radical revision of the century.

But none of this will ixappen—tiie nature of war will not ciiange sui)stantially,
the a(ivantages and implications of the MTR will emerge in oniy stunted and
incomplete form—unless two conditinns are satisfied. First, U.S. defense poiicy
makers must set the right priorities within the MTR. And second, U.S. military and
political leaders must create a (iecision-malszing and acquisition structure within the
Department of Defense that is conducive to the implementation of an MTR—one
of the most difficult f}iings for mi]itary institutions to accompiisii. It is almost
axiomatic that, given the current system for ciesigning doctrine, pianning military
requirements, and acquiring miiltary equipment, the full po’cential ofthe MTR cannot
be realized. An effective, joint acquisition system would be the most poweri:ui weapon
in the MTR’s arsenal.

PRIORITIE S OO NS MIiLI T AR Y Mitss S i1 00N s

This study has suggested that the U.S. military ought to be shaped largely with
traditional, combined-arms operations in mind. These pose the most serious risk to
U.S. interests, and potentia.liy tothe United States itself, of any forms of conflict iliizely
toarise in the next 10 to 15 years. Moreover, pursuing MTR technologies in this area
is the best way to capture two related requirements: laeeping alive the capa.l)i]ities
necessary for a renewed global competition (the reconstitution mission), and
conciucting peace enforcement operations (inciuciing preemptive strikes against
proliferators or terrorists).

Yet irregular operations will almost certainiy outnumber combined-arms opera-
tions in the years aileali, and MTR tecimoiogies must be made more relevant to
loﬁser-intensity conflicts. Ciiapter 4 suggesteci a few means of ciomg so without
cle’cracting from the basic, combined-arms war-figiiting mission of the military. This
conclusion is in no way meant to suggest that the MTR will be a panacea for missions




across the entire spectrum of conflict; indeed, this s’cutiy has argue(i that tecimoiogies,
doctrines, and organizations (ie51gneci to ﬁgi'lt a iiigii-intensity MTRwarwill have oniy
limited appiication to most kinds of irregular operations. Buta better j obcanand must
be done of renclering military technologies, doctrines, and organizations effective
across the full spectrum of conflict.

Asit approaci'xes these missions over the next decades, the U.S. mi.litary will face
anumber of powerfui constraints. These range from i)ucigetary si'iori:faiis, to the affect
of media coverage on war, to the need to preserve a well-trained forces and some
semblance of a defense industrial base. Togetiler, these and other constraints call for
a mi]itary that is able to squeeze more effectiveness and unit readiness out of smaller
forces, to do so with fewer U.S. casualties and less collateral (iamage than in the past,
and to operate either more independently than ever before (witilout the support of
{oreign i)ases) or more enmeshed than ever before in international coalitions and

mi]itary forces. The MTR offers an opportunity to create just such a rmiitary

T e N ATWLURE OF T HE M T R

The MTR is a holistic piienomenon that, more than any previous military
revolution, represents the combination of a number of theories and enai;iing as well
as executing capa.i)ilities. Its essence is integration, synergy, and the mutual
(iepemience of various elements on the others for success. It is therefore difficult to
slice off one or another component of the MTR
as uniqueiy important or necessary; without the

oti'iets, the effect on war of any single element of
the MTR may be proiound but could not ngi'itly
be described as revolutionary.

In the broadest sense, the MTR's goal is
battlespace control. Tt does not seek to create
l'iorril)iy destructive new weapons, or startlingly
fast aircraft, or any similar pi'iysica.l capaln].ity
Rather, the MTR aims at managing—and, more
thanthat, at controuing——the battle onareal-time
basis and down to an unprece(iente(i level of
E-2C HAWKEYE REW RIRCRAFT. precision. A military capable of battlespace
control will easiiy and tapi(i]y defeat anyopponent
who chooses to ﬁght a conventional, mechanized war without such a capaiyiiity.
Recognizing this fact, potentia.l U.S. adversaries may tum increasingly to irregular
operations to thwart U.S. interests, as many have done alneacly.

These facts pointto thefour major conclusions of the st'ucly, conclusions that can
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help guide DoD acquisition priorities. First, the doctrine and organization that constitute
the integrating f:rameworle of the MTR are its most important components, and yet the
teclmo/ogical aspects of the revolution have outpacea’, and a’isp]acec], its theoretical and
structural aspects.

Itis possil)le toidentify two types of mllltary revolution. In one
type, tecl'mologies alone have created some ﬁmdamentauy new
aspect of warand have, in a sense, revolutionized it, but there are no 1S INFORMRTION."
supporting doctrines or organizations to take full aclvantage of those
technologies. Anillustration might be the use of mechanized forces
in the West up to 1940: France and Great Britain developed the tank but, despite
the efforts of armor proponents such as Charles de Gaulle and B.H. Liddell-Hart, had
little idea of how to use it decisively. Such revolutions are stunted, incomplete,
{:_ragmented; indeed it is prol)alnly not accurate to term them revolutions at all.

A true military revolution, on the other l'xan(l, marries advancing tecl'xnologies
to sound doctrines and organizations designed to maximize the effect of the new
weapons. Germany had learned well from the prophets of mechanization, and its
doctrine of L]iizkrieg warlare and its fast-mov'mg, all-arms combat teams })rought the
mechanized revolution in military affairs to full fruition.

Toda_v the United States possesses most of the weapons and other teclmological
systems needed for the MTR, or at least for an early version of it; but, as so often
}xappens, doctrine and organizations have not lzept pace with technology. The U.S.
m.ilitary is scarcely reallzmg the full potential of revolutionary weapons with mere
modifications of years-olcl doctrines for conventional warfare on land, sea, and in the
air. Ina sense, thisisa fortunate mismatch: doctrine and organization cost far less
to reform than weapons systems, and if we needed the latter rather than the former,
prospective defense l)udgets would hardly support their acquisition. Put another way,
ina period of l)udgetary stringency, it makes sense to look for the most progress in the
areas that cost the least—in this case, doctrine and organization.

This study 'ssecond major conclusion about the MTR modifies, but does not run
completely against, the first. It is that the heart of the MTR is information, and to the
extent that new systems or teclma/ogies are acqw'red, prionty should be given to the areas

" ...THE HEART OF THE MTR

af surveillance and command and control.

The revolution in m.ilitary affairs currently under way 1s most sigm'ficantly a
revolution in in formation . For hundreds of years, the most fundamental aspect of war,
its overricling constraint, was its confusion—the fog of war. Commanders have a.lways
had an imperfect idea of where enemy and ﬁiendly forces were at any moment, and
once tl'xey have acquirecl information, they have suffered from unreliable systems of
sending orders totheirunits. Inthe most extreme cases, hundreds of years ago, armies
milled around the l)attlefield, often lost in smoke from guns and general confusion,
and the outcome was dictated as much Lvy luck as anytl'xing else. Aslate as the Persian
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Gulf War, the information loop of warfare—the connection between surveillance and
traclzing the enemy;, inte]].igence fusion and interpretation, decisionma]z'mg, and
command of forces—has been obscured Ly misinformation and confusion; at best it
has operatecl over the course of hours.

This represents, of course, a quantum improvement over previous wars, when the
information loop ha.nﬂy existed at all and took place over penods of clays, weel?s, or even
months. But what the MTR promises, more than precision attacks or laser beams, is
anothersuch quantum leap: toimbue the information loop with near-perfect clarity and
accuracy, to reduce its operation to a matter of minutes or seconds, and——pezhaps most
important ofall—to cleny itinitsentirety to the enemy. A military withsuch capalnhtles
would be nearly invincible in combined-arms operations for the foreseeable future.

Morethan anyl:hmg else, these capal)i]ities require further advances in information
gathen'ng and dissemination and in command and control. Chapter3 laid out a number
of specific examples; in essence, the goal is to acquire information about the enemy,
transmit orders among one’s own forces, and prevent the enemy from conducﬁng the
same process. New teclmologies that offer advantages in these areas include advanced
sensors and radars; ].igl'xtweiglmt, ruggecl, and powerful communications nodes fuﬂy
in’regrated intoa comprel'xensive command and control net; and countermeasures such
as electronic warfare equipment and radar or radio attack missiles.

The third conclusion is that, within the realn o)( strike systems, smart weapons
should have priority over major p/atforms. This is the case for two basic reasons: smart
weapons can be fired from older platforms ) ren(]ering those platfomas petfectly suitable
for MTR operations; and it is the Precision of those smart weapons, more than any
features of weapons platforms (with the exception of stealth), that plays the greatest
role in supporting the operations of an MTR—capal)le force. Defenses against enemy
smart weapons (suclfl as tactical missil&s) are ospec:la.uy critical, and the development
of theater defense architectures deserves Ing}x priority.

This study's final conclusion is that, without compromising their eﬁ[ectiveness in
combined-arms operations, new e}%rts should be made to render MTR techno/ogies,
doctrines, and organizations relevant to in'egular operations. Such operations may
constitute the bulk of the 7J.S. military s missions in the coming years, and to the
extent that the MTR can contribute to them, it should.

Cl'xapter 2 spelled out a number of the operational implications of MTR
doctrines, organizations, and tecl'mologies. The information revolution discussed
above will partly lift the fog of warfor U.S. forces and thicken it for their enemies. The
combination of this information revolution with smart weapons will lead to a new
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understanding of the traditional military principle of mass, and as commanders mass
their fire, tl'xey will increasingly do so not just against front-line enemy forces but
against the entire national infrastructure that supports those forces. MTR technolo-
gies therefore force a redefinition of a theater of operations and argue fora systems
approach to ﬁndmg the enemy’s critical vulnerabilities; l)y striking such points with
precision weapons, the MTR breaks the link between destructiveness and lethali’cy.
F‘inauy, as U.S. forces conduct these various operations, they will be protected l)y an
unprecetlented combination of defensive technologies supporting

the basic military principle of security.

Talzentogether,theeﬁectsoftheMTRmayboﬂdowntotwo "WITH AN MTR FORCE.
U.5. LERDBERS W!LL BE

fundamental principles: tempo and psychology. MTR technolo-
gies and doctrines will greatly increase the pace of warfare,

accelerating military operations and compressing the time avail- ~ INCREASINGLY FREE

able for clecisionmalzing. And such intense operations will be

sustained around the clock and through even the worst weather. If T0 CONDULT [MILITARY]
employecl properly, ln'gh«tempo operations, weapons of stunning GPERATIONS WITHOUT

precision, andinformation denial—in otherwords, firm battlespace

control—willhave a devastating psychological effect on theenemy. ASSUMING MASSIVE RiSKS.™

As in the Persian Gulf War, many opposing troops will be unable

to fight or will simply choose not to. The MTR will thus have
reached the goal laid out centuries ago IJy Sun Tzu——"Lrealzing the enemy s resistance
without ﬁg}ltmg, " at least ﬁghtmg as intensely as in past wars.

These operational results will have a number of profound effects on the nature
of grand strategy and warfare. By iis nature the MTR represents an important means
of approacl’xing the prohlem of himited war. From Korea to the Persian Gulf War,
post-World War I1 U.S. combat operations have been uniformly limited in scope and
inthe degree offorcethe United States could apply. In Koreaand Vietnam, these limits
were imposed ]Jy the threat of escalation ;in the Gulf, slrlalszy Arab perceptions andU.S.
public opinion dictated restraint. In these and other cases, ﬁgl'xtmg limited wars has
proved to be a triclzy I)usiness, &auglqt with battlefield constraints and confused
exercises in war termination. These experiences have increasingly obscured even the
simple definition of what constitutes victory in war.

MTRdoctrinesand tec}mologies offer newsolutionstothese problems. Precision
attacks against strategic information nodes throughout the opposing nation might
patalyze enemy operations and create the conditions for a broad, unconditional
surrender not dictated lJy events on the “battlefield” as it is traclitionauy understood.
Nonlethal weapons might allow U.S. forces to “annihilate” enemy forces with
significantly fewer enemy casualties than in the past.

With an MTR force, U.S. leaders will be increasingly free to conduct such
operations without assuming massive risks. The MTR will render the mxlltary

THE SRARPE OF WARS 10 LOME




instrument more effective l)y reducing the costs of military operations, both to tie
United States and to its adversaries, and will therel)y help mitigate the constraints on
military operations imposecl Ly media coverage and pul)lic opinion.

Idea.uy, of course, the United States will want to prevent rather than ﬁght wars
in the years ahead. The MTR capabilities outlined above have great relevance to the
conduct of deterrence, re(luc'mg the clegree to which U.S. security commitments,
deterrent signa]s, and threats designecl to cornpel actions by other nations are
undermined ]ay the lack of creclxlnhty of U.S. forward-deployed forces or the inal:ility
of the United States to get forces to the crisis spot. The MTR could convey the alnllty,
tl'u'ough a series of strategic air and missile attacks launched from the United States
or from slu'ps at sea, to incapacitate an enemy's mﬂitary force with few U.S. losses.

The deterrent effect of such capal)ﬂities is obvious.

Finally, the MTR carries implications for ongoing debates about the Jef;znse
industrialbase. Tt suggests specific areas—the MTR capa.l)ilities outlined here as most
important—wl'lere the base should be preservecl. In the strike systems category, for
example, this s’cudy would argue for preserving a defense industrial capal)ility in smart

weapons before doing so for sl'xips or aircraft.

e e e T

This study’s conclusions are relatively straightforwarcl. Properly d%igned, the
MTR could revolutionize U.S. military capa})ilities, make the smaller s’candlng forces
wewill field in the future more powerf'u] than any null’cary forcein history, l'xedge against
the danger of a new global threat, and achieve a dozen other advantages. The
jusﬁﬁcation for the MTR seems o}Jvious, so clear that the chance of it l)emg ignorecl
hardly exists.

The successful imp]ementation of the MTR is har&ly guaranteetl, however.
Tl'xroughout l'xistory, revolutions in mjlitary affairs have faced stiff barriers, which
frequently have diluted, or even completely dissipated, their effects. Tradition and
inertia have exercised a powerful influence, l'xardem'ng the resistance to innovative
tl'xinlzing and preventing organiza’cional ordoctrinal reform. Many MTRs faceinitial,
practical barriers at the small-unit level; forces trained for one kind of combat take
some time to acljust to a new form, and as the advocates of military revolutions have
discovered tln:ougl'xout }ustory, ma.lzi.ng a revolution come alive within the ranks of the
mi]jtary is a different endeavor from cliscussing it in theoretical terms. Most MTRs
arise between wars, when defense budgets are low and resources do not exist to fund
them a(lequately. As mentioned tl'u'ougllout this report, three laey elements of any
MTR—tecl'mology, doctrine, and organization——often develop unevenly ; amismatch
between them can ruin an MTR's effectiveness.
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Solutions to some of these prol)]ems have alreacly been
identified. Implementing the MTR at the unit level will require "THERE 15.. B SYSTEMIL
advanced training and simulation technologies that match the
sopl'xistication of the MTR weapons, and increasing degrees of
military jointness at lower unit levels—a sort of “living” joint RERLIZATION OF THE MIR:
awareness, planning, and unclerstanding extending across the four
services from the lowest organizational levels. Budgetary con- THE U.5. REQUIREMENTS RKD
straints will force a look away from new platforms as the near-term "

) . 1. RLOUISITION PROCESS.
means of u'nplementmg the MTR, which is actuaﬂy fortunate.

Doctrine and organization must l)egin to receive as much attention

BARRIER...TQ THE FULL

as weapons systems.

Curren’cly, however, thereisabroader cli&iculty, asystemic barrier withinthe U.S.
Department of Defense to the full realization of the MTR: the U.S. requirements
and acquisition process. The requirements process, l)y which the needs of the mi.litary
are developecl, is often slow to responcl to new ideas and new possibi]jties. The
acquisition system itself, while it has done a reasonable job of producing effective
weapons systems, is not as goodat supporting joint efforts or requiring various systems
tobe mutuany supportive. Itis geared to producing high-qua]ity weapons oneatatime,
not systems that, though their coordinated effect, are greater than the sum of their
parts. And that, of course, is exact]y the goal toward which the MTR is worlzing.

Tt is well Beyond the scope of this report to pr&scril:e a comprehensive defense
acquisition reform scheme. But the need for change is clear, and it may require
sometl'xing as fundamental for the acquisition process as the Goldwater-Nichols Act
was for mjlltary command arrangements. Perhaps the most important recognition
in this context is that the MTR, as a dramatic and fundamental break from many past
military traditions and practices, will come to fruition only if sponsored Ly dedicated,
talented individuals within the military who inspire their subordinates and colleagues.
In sl'xort, the implementation of any MTR will not be the result of management ; it will
require sound and energetic /eaz]erslzip. And the question of who will lead the MTR
within the U.S. defense establishment remains an open one.

PN ™~NoEw = t~ND OF W ARFARE

The Military Technical Revolution holds the poten’cial to change the way wars are
fought. For the time being, however, the MTR as a pllenomenon, a comprehensive
entity, remains only that: a reservoir of poten’cial. A true revolution in military affairs
has not yet occurred, for all the excitement about U.S. operations in the Persian Gulf
War. For those who recognize the benefits of the MTR, thatisa sol)ering conclusion.
Butitshouldalsobean energizing one: more thanatan any other time in this century,
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thearchitects of U.S. defense po].icy canacquire new capal)iiities that will revolutionize
U.S. mj.iltary operations and provi(ie the United States with unquestioned m_iiitary
superiority for years, possiioly decades, to come. This opportunity is a powerful and
exciting one. Equa]iy powerfui, however, are the ciaunting barriers to reaiizmg the
MTR’s full potentiai.

This report has attempte(i to sketch
out the basic nature of the MTR and to
point the way to some eariy acquisition
choices for the U.S. Department of
Defense. Along with several other recent
studies, itismeanttobean opening salvo,
not a last word. The debate about the
MTRis only i)eginning ; our purpose has
been to energize and inform that debate.

As discussion of the MTR contin-
ues, five areas for further research stand
out as particulatly important. One,
USME AV-BBS PREPARE T0 LAUNCH FROM USS NAsSRY,  basedonthe findings of this study would
attempt to define in greater detail the
specific doctrines, organizations, andtech-
noiogies that offer the greatest rewards and acivantages. This report has prioritizeti
among generic areas of capa.biiity; later studies can look in more detail at those areas,
those constituent elements of the MTR ,to determine the technologies, tioctrines, and
force structures that would do the best joi; of providi.ng the needed and desired
capa.i)ilities.

Second, subsequent work must reexamine the defense acquisition system from
the perspective of the MTR and suggest promising avenues of reform.

Third, U.S. work on the MTR is not occurring in a vacuum. Other nations are
racing to acquire similar teci-mo]ogies and are (iomg their own tilm.iamg about
promising doctrines and organizations. To ensure that U.S. miiitary forces and those
of our allies are prepareci to defend against enemy strengtiis and take aclvantage of
enemy wealznesses, U.S. military planners must Lzeep careful track of the gloi)a.l
diffusion of tecimoiogy and continualiy assess its ramifications for U.S. work on the
MTR.

Fourth, the MTR’s potential contribution to irregular warfare must be investi-
gated and assessed. Such a s’cucly migl'it suggest ways in which pianne(i MTR
tecl'mo]ogi% or doctrines could be modified to make them far more effective in
operations short of major, combined-arms warfare.

Finauy, the unprececientexi conventional warfare capabiliti&s inherent in the
MTR may hold dramatic implications forthe scope and conduct of nuclear deterrence,
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both in the strategic (East-West) and regional context. MTR capabilities, for example,
may affect the way in which the United States conducts its nonproliferation policies
and th> success it has with them. These sul)jects all need further study.

This is an ambitious agenc]a. Much remainstobe inves’cigatecl and decided about
the MTR. But one tl'ung is clear: we may well be on the threshold of a new era in
warfare, a fundamental shift in the way mlhtary force is employecl l)y nation-states. A
more exciting moment, flush with so many opportunities and risl:zs, could l—xardly be

irnagined.
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