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THe ROLE OF OP:RATIONS RESEARCH IN PLANNING FOR LIMITED WAR
M. G. Weiner
The RAND Corporetion, Sants Monica, California

The title of my telk is "The Role of QOperations Research in
Plenning for Limited War." It is & musterful title. I wish I had
selected it myself. I must admit, at the outset, that I doubt whether
many of us would be in agreement on what we mean by "operations
research,” on what we mean by "planning” or on what we mean by "Limited
War.” Such & lack of egreement hes mexy virtues. It provides me
with an opportunity to peddle my own definitions and then use these
definitions to lead to personal conclusions about the subject.

Unfortunately such an approuch &lso has several difficulties.

It would require wmore tiue than 1 bave aveileble, and it would
most likely end up &8t one mon's views snd speculations. Therefare,

i1 heve chosen & related approgch. I would like to talk sbout limited
var and same of the problem aressc involved. Then 1 would like to
provide & cubjective evalustion of where operstionc recearch has
been sowewvhat successful in acuisting the militery planner. Finmslly
i would like to speculste ubout vhere we might go next, end what some
of the difficulties might be.

First, then, to vhet linmited war is, and what problems it presents.
In the years esince the war in Koreg some new words have came into
praominence in the vocabulary of internatioeal relstions. Among these
words are "limited war, suull war, brushfire wur, insurgency," and
others. If the first time you heerd onc of thesec words you went
locking for a definition, you probably were not cuccessful. Some
were not defined at all and others were not defined precisely. The
lack of specific definitione seems to be based on the fact that the
thing we call limited war cowes in & great many diffcrent chopes and

'Any views expressed in this peper are those of the author. They
should not be intexpreted as reflecting the views of The RAID Corpor-
ation or the officisl oplnion or policy of any of its governmental
or private research sponsoru. Papers are reproduced by The RAKD
Carporation a8 & courtesy to memberc of itc staff.
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sizes, and not on any lack of examples. It is possible to list more
than 40 exsmples of armed comflict in the last decade that could be
called limited war, under a broad definition of the term. They range
from sporadic actions of a band of guerrillas to the crossing of
naticnal borders by large, well-organized armies. Limited war may
be seen or anticipated in actions from laos to Latin America, from
Cuba %o the Congo.

It is not campletely cleaxr why limited war has become such an
important part of the mechanisms of international relstions. It
" mAy be that, as one author has observed, "Tvo basic, historically
unique conditions encoursge limited war; & deep conflict of aims and
interests between the nations that hold & predominence of world power,
and a terrifying capability of the two antagonists to destroy each
other.” 5) Whatever the reasons, the emergence of this type of
varfare &s an important wveapon of intsrmtional struggle has produced
& groving concern with understanding some of the problems involved.

What are some of the problems? Without attempting any kind of
detailed listing let me indicate four topic areas of interest comnected
with such wverfere.

First on the list are ihe problems of What esuses limited war?
Everyone is awere of the Clausewit:z principle that "War is nothing
but a continustion of political intercourse with an admixture of
cther means . . .," but the tramslation of the principle into specific
military events is not well understood. Questions like How does
linited var fit into the politico-military aims of Communism? Under
vhat circumstances and for vhat reason will the political intercourse
srupt into var? and What political and military indicators presage
such sn eryption? are Just a few of the questions that can be reised.

A secand topic 1s How to keep limited war limited. Most of the
studies of such vars esphasize the critical point that the nations
engaging in the wvar observe come type of restrainte. They may observe
restraints or limitetions in the kinds of weapons they use, the kinds
of targets they attack, the geographiocsl &reas that vill be involved,
etc. Many problems regarding these restreints are of interest. These
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include questions like How do the restraiuts get established? Under
vhat conditions will they be meintained? Under what conditions will
tbey be violated? and What are the cousegquences of viojating them?
Saome understanding of the machinery of checks and balances that is
operating in limited war is of great importance for controlling the
course of such wars, or preventing them from expanding uncontrollably
or escalating into genersl wer.

A third topic of interest includes the kinds of military cape-
bilities needed to fight limited war. The fact that these wars come
in such & variety of sizes and shapes raises questions of How do we
develop and use the right forces and weapons in the right place at
the right time? And, we might add, on the right enemy. These are
questions that interact with our strategic capabilities and posture,
and cut across our defense budgets, and push sgainst the limits of
our technical knowledge.

A fourth topic ares is based on the fact that limited wvar is an
international event. As such, it is influenced by international
cammitments, support agreements, and assistance pacts. We are thus
faced with questions of the role and utility of treaties and treaty
organizations, of military aid and assistance programs, and of
technical eid and @ssistance progrems in botu deterring and fighting
limited wer.

In addition to these four topic areas of interect, there are
many others that could be mentioned. My object bas not been to
attempt a catalog of all of them but rather to indicste something of
the scope and variety of questions that can De asked. There is, evi-
dently, little difficulty in finding problems to study.

At this point you may well argue thet the questions I have raised
are of same interest, but that most of them are not appropriate to
operations research. They belong in the domsins of the policy-maker,
the political scientist, or the national planner. They refer to
problams that at best are poorly defined and inmadequately formulated.
While such & response wvould be gratifying because of the humility
it suggests, it is not clear that it is Justified.
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First, operstions research has & long tradition of inserting
itself into areas vhere it has been cansidered inappropriate and, in
sems eages, wwanted. It has even been successful in meny of these
aress. Second, wve should net confuse complexity with intractability.
Many of the questions I have mentioned involve problems that are
extraord 'narily complex. At least on first approach they do not
take shape &8s clearly formulated studics with evident pay-off criterias,
obvious alternatives to be examined, and opportumnities for objective
metsurement. But then fev problems do, initially. The major art of
operations research, vhich some people would like to meake & science,
still comsiste of the difficult, creative effort of adequate formu-
lation of the problem. Ve are not incampetent in the face of complex-
ity, but we are often slow.

There is no dowbt that limited war is & complex problem area.

It is evident that & major part of the difficulty lies in the variety
of forms and sizes that it can take. It ie not & single phenomenon,
but & renge of phenamens involving political, ideological, econamic,
and logistic compor-1ts &5 well as military and technical ones. It
is not a single "design point,” but & field of design poimtz. It

is not like general war vhich, very crudely and with epologies to

ny "gsneral-war colleegues,” 1 would characterize as having & relatively
smll nusbe: of design points. At least the number is amall enough
80 that resesrchers can esteblish reasonable performance criteris and
carry out detailed studies of alternative forces, force mixes, allo-
cations, costing, etc. Wwith some confidence. This does not imply
that there are not major problems involved. It only implies that
there is considerable agreement about the phenomenon to which the
results apply.

But try the came approach to limited war. Start with the defin-
ition of limited wvar as "armed conflict short of general wvar, exclu
sive of incidents, involv'g the overt engsgement of the military
forees of tvo or more nations,” a definition that occurs in the
Dictionary of United States Military Terms for Joint Usage. Compare
this with a definition of general war as "armed conflict between the
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najor povers of the cammunist and free world in vhich the total re-
sources of the belligerents are employed, and the national survival

of a msjor belligerent ie in Jeopardy.” In the latter case the enemy
is identified, the capabilities can be gemerally prescribed, and the
objectives are reasonsbly clear -a usable set of design peints. For
limited var, by camtrast, the immediate enemy may be unidentifiable--
in fact an emeamy may not exist in the ususl sense of the word -the
megnitude of the military and politioal commitments of the pretogsnists
is uncertain, the var ocbjectives may de poorly defined, and the freedom
to pursue these objectives may be subject to undefined constreinmts.

All of these characteristics add up to complexity--in the variety
of forms that the war can take, the variety of forces that can be
involved, the vuriety of outcames that are possible. It is an awvesome
spectrun fram the OR point of view. In spite of this, operations
research has played a significaat role in one of the fowr topic aress
mentioned. In the area of developing effective military capabilities,
operations research has a tradition of success. Particularly in the
srea of wveapons and weapon system selection and development, we have
been able to carry out analyses and to provide useful resulits to our
military clients.

I am not tempted, to quote Flood, "tc speak to you about the
great and glorious past achievements of our profession: how we
helped win World War II, hov we tesmed with military professionals
and helped to insure wise cheices of weapons and defense programs
since Worid War 11 . . *(3) A review of the Journal of the Oper
ations Research Society of America, or of the Proceedings of the

Military Operations Research Symposis, or of any of the excellent

bocks avallable on operations research would illustrate the magnitude
and value of our efforte. They are sizable on both counts.

The role of operations research in the wespon area will comtinue
to be an important ope. Quantitative evaluation of alternsives,
improvement of force structure, and cost effectiveness ccmparisons
sre the stock and trade of military operations research, and in the
weapons area we vill find importapt applications for these and other
wethods .
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Altheugh the wveapon aree bas been the major area in which oper-
stions research has camtributed to wvartime planning, including
planning for limited war, there are severasl related sreas in which
substantial contributions have been made. These are logistics, tactics
end military organizstion, and commend and control--all of which are
part of our efforts to improve military capability. I would like to
touch on esach of these areas briefly, with due spologies to my collea-
guss vho vill undoubtedly find that my remarks do not do full Justice
to their efforts.

Logistics is & critical part of limited war. In fact, some
pecple regard limited war as a battle of logistics. Logistics 1s de-
fined--to paraphrase the military definition--as the science of planning
and carrying out the movement and maintenance of forces. It deals with
materiel, persomnel, facilities, and services. In the broasdest sense
it is not swrprising that operations research has been of value in
these areas since military logistics is related to many industrial
provlems of production, transportat.om, distridbution, storage, sched-
uling, etc., permitting the applicatiom of non military research to
military problems. However, the applications are not as simple and
straightfarvard as one might expect, since militar; logistics involves
same unique characteristies.

To indicate Just a fev of the important aspects of military
logistics operations: The military services live in two worlds, In
the peacetime world their operating and training requirements preseut
fairly predictable demands ou their logistic systems. At the same
time they must be prepared to react rapidly and effectively to meet
coutingencies that may arise. These contingeucies may be very differ-
ent. On the one band they may require the movement of a limited number
of military forces to some country halfvey around the world to prevent
s local crisis for developing into & full scsle war. On the other
bhand they may require massive pariicipation in a major conflict. These
possibilities as vell as all the variations and shadings iun-between
may place very different demands for logistic support on the military
services. It is the unceriainty in the size and rature of the log-
istic dmamnds that might develop, that haes no equivalent in noun-military
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operations. It has sometimes been compared to & large department
store that must be prepared Lo meet a possible continuing Christmas
rush every day of the yeer, without changing its routine operating
procedures.

A related charscteristic is the importance of response time in
limited war logistics When uational circumstances dictate the move-
ment of major forces from one area of the vorld to another, it is too
late to start planning what military support will be required, how
and vhere it will be obtained, assembled, transported, stocked, and
issued. Not only does planning have to precede such moves, but it
has to cover the tremendous variety of contingencies that might develop.
And once a militery move has been initiated, the logistic systems have
to keep pace with the militury operstions. The lack of a spare part
in a combat situstion, unlike its eivilian squivalsat, may net rep-
resent loes of s sale, but loss of a battle.

Thus, limited var logistics requires a capability to respomd to
any one or combinations of a variety of military situations in a repid
manner and wvith sustained effectiveness. In halping the services
acquire this capebility, operations research has made sizeeble contrib-
utions. Son indications of the variety of problems and types of GR
efforte in the field can be found in publicetions such as the Naval
Research Logistics Quarterly.

Another ares of OK effort related to improving limited war cape
bilities is the area of military tactics and organization. At one
time, military operstions consisted basically of conflict between
the organized regular forces of two belligerents. The weapons con-
sisted of those designed primarily for destruction of point targets,
i e., the individual soldier, bunker, or aircraft. Strategic wvarfare
was mpore & political concept than & unique weapon capability. The
development of atemic and thermcnuclear wespons changed this state
of affairs. Economicel mess destruction beceme feasible.

This change had encrmous and terrifying consequences, particularly
for streategic warfars. But it also has significant cousequences for
conflicts short of general wvar. The nuclear battlsfield has had to
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be viewed in a different way than the non-nuclear battlefield. On the
nuclear battlefield, massed or concentrated farces, & limited number
of high capacity lines of cammunication, or large supply complexes
close to the front line, present the enemy vith importent and wvulner-
able targets.

It is evidemt that & nev dimemsion exists in wvarfare. The over-
all miesions and purposes of military force remain, but the proced-
ures and conduct of military operations have had to change. Operations
ressarch has played an important role in creating the changes. As
concentretion of military forces gave way to dispersion into smeller
units, ac mobility of forces became more and more necessary, and 8s
supply, camunicetion, and coordination of smeller, more mobile units
became more critical, the opportunities for operstions research con-
tributions wvas evident. 7he researcher, working more closely with
the military in this field thau in any other, participated in anslysis
and evaluation of military organization and of the impact on tactics.
For army forces &8 well as for naval and air forces, the consequences
of auclear warfere have been studied and the techniques of operatious
resesrch have becams an important adjunct to military planning in
an area vhere both civilisan and military analysts could only dimly
visualize the phenomenon with which they might be faced. Of the
various forms that limited war might take, the type called limited
muclear var is one of the most camplex and difficult to understand.

However, s rival to limited nuclear war has developed. Just as
limited nuclear war represented an increese of violence in &n other-
wvise limited conflict, an older type of warfare eppeared in modern
dress to extend the ccope of limited war in vhat is sometimes called
“the lov end of the spectrum.” This new, old phenomenon is currently
cslled "cowmterinsurgency.” Counterinsurgency operations, ebbreviated
"COIN operstions” are by definition and in prectice more than military
problems. They include significant political, econaomic, civil, and
peychological components. At the present time it would be premature
to talk sbout the contributiont of operutions research to COLN oper-
ations. It 1s probably su'ficient to point out that OR is actively
involved in the area, and the expectation is that Ok will contribute
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to develumpents and improvements in concepts, tactics, equipment,
and veapons for such operations.

A last item that deserves mention in the area of improving military
capabilities for limited war is the ome called "command and control.”
In recent years the term, comand and control, bac become widely
used. It is used in essentially two ways: to define & group of
functions involved in military operations, and to indicate a group
of problems counected with carrying out these functions. The first
use is, of course, not new. Fram the beginning of organized forces
military comenders have had to carry out suck diverse activities as
determining the objective or mission of military operations, specifying
the concepts, preparing the plans, directing and guiding the forces,
evaluating the outcomes of combat, and conducting related activities.
These are some of the basic functions of command and control.

However, the thermonuclear age has created problems in regard to
these functions. These “problems of command and comtrol™ have beez
as diverse 88 hovw to lnsure rapid and effective target coversge under
all wvartime conditions. how to establish and maintain limitations
on the use of weapons, how to protect the decision-maker and the
decision-making centers, how to improve the reliability and adequacy
af communications, hov to increase the coordination between military
forces, ete.

In trying to find solutions for some of these problems, comnsider-
able emphasls has been placed on modern technology in the form of
improved communication techniques or equipment, automated or semi-
automated data processing equipment, protective comstruction, safety
devices on weapons, and other developments. In addition, camsand and
control has faced operations research with many familiar topics in
& nev gulse. o cite Just & few: the definition, purpose, mission,
function, and effectiveness of existing &nd proposed systems and
procedures, the interaction of humen and mechine operations, decision
making functions, &s wvell as informetion hendling, priorities, sched-
uling, display, network orgarization, and s host of others. While
much of the emphasis on commsnd end control has besn in terms of
geners)] var operations ( Wi air defense, increasing attention is being




given to the limited war aspects. The indinations are that cperstions
research may find itself in e umique position in the cammend and control
ares. On the ons hand its long and fruitful association with the
military can be of immense value in helping to identify, analyze

and evaluste same of the critical aspects of the problems that are
arising. On the other band opentions research has slways been close

to system designers and system engimeers in approach, amalytic techniques,
and evalustion of results. This cenvenient relation with both groups
could play & major part for the role of OR in comnand and coatrol.

Thus far I heave attempted & very simplified survey of the role
and some of the achievements and prospects for operations research
in limited var military operations. Our achievements have been of
great value in this area. Not only has our genersl analytic approach
to military problems been productive, but owr continual emphasis on
improving resesrch methods and theory bodes well for the future.
Developments in msthematicel analysis, computer techniques, as well
&8 in simulation, game theory and war gaming, decision theary, comtrol
processes, etc., promise ¥. provide greater capabilities for the
future.

But we should be aware of come of the pitfalls that exist for
our effartc to contribute to limited wer planning. I would like to
mention Just two that I concider cignificent. The first is over-
simplification or over-ideclization of the complexities of limited
Var.

Simplification or idealization are ususlly necessary and often
desirable iu operstion research efforts. If, however, they are used
as retreats fram the real camplexities of a situetion, we may omly
succeed in creating "pseudoproblems” and coming up with "pseudosolutioms.”
How to attain the appropriate level of a&implicity or detail in our
formulat ion of problems is, of course, a difficult question. As
most of you are aware &rticles aad publications frequently admonish
the reader to choose the right level of detail and the uppropriate
paraneters for his studies. These kindly directives are usually
supplemented be & description of the author's choice of parameters
and velues as they apply to his problam. It is my experience that



they can seldom be applied to one's own recearch efforts. As far

a8 1 am aware no theory or guide book exists for selecting the right
technique apd level of detail for OR problems in general. Nor does
it appeer that such &an effort i1s merited. Our efforts are ctill con-
earned vith questions thut are so nearly unique that a "methodological
cookbook” is of dubious utility.

A somevhat more eignificent pitfall is an inadequate awareness
of the rate of developments in ouwr militery establishments. We have
cane 8 long way from the time when operetions research was only a
step away fram sctusl military operstions, and vham the test labora-
tory for our recammendations was a comflic’ actuslly taking place.
Varld War II and the Koreap War are becoming increasingly inadequate
88 models far our studies, or as the basic far evaluating the effect-
iveness of our results. Major changes are occurring in at lesst
three aspects of militery activity. As indicated earlier, after
hundreds of years of acceptance, the values of "mass" snd "copeentration”
are belng reinterpreted in light of the development of nuclsar weapouns.
Similarly, concepts and techniques of combat are being reexsasined on
the basis of the importance of developing new capabilities for the
nev forms of counterinsurgency operations.

A second egpect of the military in vhich changes are occurring
is the commend and organization of forces. The emsrgence of the
Unified and Specified Commends, the creation of the Composite Air
Strike Farce, (CASF) of the Strategic Army Cammnd (STRAC), of Strike
Command (STHICOM), and the repeated reorganizations of the Army
division as ROCID (reorganization of the Army divisiom), the pentamic
division, and the recent RQAD are all illustretions of the changing
nature of military organization.

The finsl aspect is one that is better known. It is the great
change in weapons and equipment that have occurred in recent years.
Anong the weapous, the intercontinentsal ballistic missile, the thermo-
nuclear bamd, the nuclear submarine are widely kmown. Lass widely
kmown are V/STOL, Redeye, Cobra, Mauler, ASROC snd & host of others.

With these changes in concepts and doctrine, in organizatiom,
and in veapons and equipment, the rols of the military operstions
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researcher becomes more demaning. He cam no louger be confident
At the use of World War Il or the Korean war as a model, ao a

2ource af data, or as & basis for effectivenesc comparisons is
Justified. He may find the anmalyses of today being made invalid

or obsolete by the changes of today. An excellent cost effectiveness
camparison of two obsolescent veapons would be of limited value to
the military plaaner.

These two pitfalls, oversimplifying the phenomena with wvhich we
nust deal, and develoments outdating our studies are not new to
operations research, nor are they unique to the limited war researcher.
What makes them of particular significapce in limited war studies
is that the spectrum of poseible military conflicts is so broad that
wve mey find ourselves using scarce resources working on the wrong
problem for the wrong place at the wrong time.

So far I have been dealing with the comtridbutions of OR to
improving our military capabilities for limited war. T .s was only
one of the four topics vwhich are of imterest in limited war. The
other three deslt with causative factors, with the establishment,
maintenance, or violation of constraints, and with the influence of
international policies, military and economic assistance, technicel
ald, etc. For these topics, vhich we might broadly call the political,
psychological, and economic areas as opposed to the military and
technicel arees, the QR situstion is less encouraging. While same
attempts have been made, they have only stirred the waters. Our
investment has not been at all commensurste with the importaace of
understanding the complex relations between the military and the
political, economic, and psychological aspects of limited war,

To identify, select, and analyze problems of causitive factors,
of the "limiting” procese, or of politico-military interrelations is
s major task. It has, in fact, led meny individuals to questiom
vhether 0K can or schould consider these as legit:mate areas of study.
The answer to whether it "can" obviously depends on meking the
attempts and evaluating our success. The answer to whether we "should"
is clear.
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A8 long as ve consider OR as being concerned with interactiouns
wve should be willing to attempt to work in these areas. To pearaphrase
ons of our colleagues, the charscteristic of operstions research
that distinguishes it fram the more familiar sciences such as physics,
chemistry, biology, psychology, astronomy, and geology is perhaps the
fact that its explanation of phenamena asserts little about the exact
physical and bio-social nature of the elements involved, but deals
reather with the interplay between elaments of the phencnens.(” For
the phenamenoca of limited war, the interplay of the military, political,
economic, and psychological elements is paramount. Understaoding,
even in a modest way, this interplay would be & major cantribution.

There 1is & secomd reason why we "should" attempt to apply our-
selves in these other areas. From our earliest days the application
of operstions research to broader policy questioms has been one of
our objectives. One can trace in our litereture over the years @
series of challenges to extend our efforts to broader problems of
national importance.(1/3'%) por those who accept the challenge it
is clear that success represents & major coatribution to limited war
research. But it is not & challenyge which we should accept without
some caution. To indicate just & few difficulties that are important:

1. To assist the planner, whether militery, political, or economic,
in these areas demands & broader understanding of the problems than
has been charecteristic of our efforts in the fields of weapons,
Jogintics, tactics, etc. We will have to edicate ourselves--and it
my be & costly and difficult education, so much so in fact, that
the alternative of staying within the areas of our demonstrated
competence may be both more appealing and more fruitful. If we
do underteke the self-education necessary--as some of you Xnow-we
will find o'wrselves in some "never-never" lands of politico-military-
economic complexity which, if they do not defy description, certainly
defy quantification &t present. For years we have been unable to
define in its Lroadest terms the "military warth" of a weapen, a
plece of equipm:nt, or & military force. To try to define its
"politico-military warth” moy be completely beyond us. .
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2. In these areas we vill face difficulties in data availability,
in defining messures of effectiveness, in costing, and in application
of our results. Although many of our concepts and methods would be
spprapriate, (7€) 1 suspect thet some of our research techniques and
toals will turn out to be blunt or useless instruments. We will have
to0 be ingenious in improving our present tools and in inventing new
ones.

3. Ve may not be welcome. The early development of operations
research in the military field was mot without suspicion and rejection.
The later introduction of OR to imdustry wes not effertless. It
would be unreascnable to ascume that its introduction into the politico-
mllitary-econcmic field would be without resistance that could, in
BAny oases, be justified.

In spite of these difficulties it may still be warth the effart.
Just as OR has and will continue to fill a role in assisting the
military planner in problems of weaponry, logistics, tactics, and
erganization, it can render & great service if it is able to expand
this rols into sssisting the limited war planner wvith same of his
related political and economic problems. One can, with an earlier
author, be optimistic about the fact that, "As our concepts and
methods have improved in effectivenecs and generality, we have
ventured into problems of increased scope snd social signiricance."(l)
The cexplexities of limited war fit the bill well.
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