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LOGiSTI'CS ELAI®THG FOR READfl1S

INor-mn Belcnofsky4

D7T1IO.NS. Definiltions of nilitary ter-s are contained in the 1$cticnary
of United States Terms for Joint Usage (JCS -PU 1) except as indicated.
The following defintions have been identified as eing of significant
interest:

Cold War. A state of international tension wherein nolitical,

economical, technol gical, sociological, ps3mhological, -- _tr, and
Mary measures., short o: overt armed conflict involving regular -.1ltarj

forces, are enTpoyed to achieve national objectives.

Contingency: (Defmition not included in JES PB 1). A situation of
major proixontion which can be reasonably anticimated. in a soecific geo-
grapic area.

DSA War and rgency Sup_-r Plan (i:SP) (Definition not included

in JCS _UBM 1.) The document wh-ich rovide planning guidance for
preparing for general var. Eis guidance will be uti ized to support
emergencies, contingericies, and cold or 1-ktd war.

Field Activity War and BE2rgency Support P- (FAwBP) (Deflinition
not included in JCS PUB 1). The var and emergenzy siport plan develope
by DSA field activity.

General War. Armed conflict between the major rorwers of the communist
and free world in which the total resources of the belligerents are
employed, and the national survial of a major belligerent is in jeopardy.

Limited War. Armed conflict short of general war, exclusive of
incidents, involving the overt engagement of the military forces of
two or more nations.

Mobilization. The act of preparing for war or other emergencies
through assembling and organizing national resources. The process by
which the armed forces, or part of them, are brought to a state of
readiness for war or other national emergency. This includes assembling
and organizing personnel. supplies, and mterial for active military
service.

Background

It is the purpose of this paper to discuss logistics readiness
planning in terms of preparing for the ultimate posture required in
war or emergency conditions; that is, general war. As corollary, it
is assumed that by preparing for this ultimate, the logistic support
requirements for intermediate escalation phases could be satisfactorily
accomplished; e.g., cold war, contingencies, limited war.
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in order that readers of this _aer ra__y have a simila- base of
knc-a1edge of the respcnsibilities of the Agency involved, it is ccnsidered
aDrr-iate to disci.ss briefly the evolutin of the Defense Supply Agenci
(SA). it is one of a nmuber of recently est-ablishe_ DOD agencies *."Pzse
origin sts from the "integrated L__rngement " czncept. In etsence, this
concet prowses one _ anger for c n sarmoplies or services with result-
ing eccncnies and efficiencies. On this basis, the Defense SUpply Agency
-as established cn 1 October 1961 rezort £gn directly to the Secretary of
Defense with a missicn of providing coz2n ase supplies and services to
the !V4itary Services, ether elementz of t.e Department of Defense and
to Federal civil agencies as assigned by the Secretary of Defense.
Vice 2m=iral j. M. ! le., USN, is the Director. Headquarters is lteated
at Ca=-'ron Station, Virginia.

e Agency su n orts its custem-ers with such cc~odities as food,
clothing and textil es, meical, chemical, general, industrial, construe-
tim . petrole=m, and electronics supilies. in additicn, it mnges idle
irdustrial _lant e_-i__ent and -in- central records of al! nlant
ci-ment o'ned by the Demartent of Defense. it also _procures and

distributes fod., sanitation and medical dts for the Civil Defense fall-
cut shelter _rgran. In the cccn service file, SA administers the

Federal Supnly Catalog for the Defense establishment, Federal civll
agencies and other users, and sutme-r7ises Defense--'de programs for
_ateriel utilization, technical documentaticn services, cco ina ted -ro-

curei-- nt, and sur_.lus promerty disposal. In m me 1964, the Secreta-ry of
Defense directed that defense contract administration services including
qualty assurance, production expediting,. industrial security-, account-
ing and payment of contractors, also should be under the anagement of
DSA.

PSA currently e vpys approximately 2, 000 civilians and about 900
military personnel of the .Arnmy, .ay, Air Force, and .farine Corps. The
Agency manages 1,300,000 items of supply in an inventory valued at $2.1
bil 1ion. Procurement in FY 65 should amount to approtimately $3 billion.
DSA accomplishes its supply and service mission through a series of
Supply Centers, distribution depots, and special service centers.

Example of Logistics Research Which is Being
Applied Effectively within the Defense Supply Agency

In view of the magnitude and scope of the operations of the DSA, a
special mobilization planning task force was mandated to study the plan-
ning needs of DSA in order to develop the "tools" required to permit
conversion from a peacetime effort to wartime operations in a timely
and orderly manner. The research was to cover the needs of DSA Head-
quarters and field activities in such areas as functional realignment;
revised/reduced reporting requirements; and "emergency check list" of
actions to be promulgated under specified conditions; e.g., mobiliza-
tion, limited war, etc.; staidby directives including legislative
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requests and prp:zseI executive zr-ers, etc. esearch inliated that
thet desirable reth-:.d C-r tiz :f apr:mriate !gistics

V sup pl _ ann'ing &.Ci.ane wzuAld be thrzugh the -eiia -f a plan which
should incor-porate basic gaiace ir l!ig objectives, genera z .- -
consideraticnsz, poli-ies and asa _pti ns an, in ad~ itisn, aexrez
czntii detailed tecihnical guidance to be prepared by the functi:r-al
,taf ele-mets -ithin tht± DSA L eaiduarters

The rec erdaticns of the xdy ;pu 7 -.ere approved whi ch -i__
cause a DSA War & Eh nrgecy SuD__ort Plan (i-OP) to be develoned 4ncse
tur__ose -ill be to _rescribe the DSA of act.on ipcr to cr du ing
war and emergency cznditi-ns. The V.EPi- will be utilized by -,A field
activities as the basis for develonent_ cf thi- Field Anctivity War and

erncy Supz Man (FAWSP). In addiiti tz the develo ent of
these plans, the study indicated a nee= fsr -a DSA War ana Fnergency
?rogr_ (W=E) &Y--rAen -hich will refl zt the pro-gw6ing objectives,
no!icies, and tm7 _hasins of actions reLating to _anpower, _teriel,
and facility recuire nts for suort of th: WISP. It is considered
that the follo-wing planning objectives wi-l accrue thrcugzh the develq_-
ment ana imlementaticn of the TWMP:

Mare definitive guidelines wi-ll be established to assure DSA
xtprt under varying conditions :- emergencies; contingencies; and

cold, li-ited, or general var.

Resonsiveness to the war and emergency nians of the office
of the Secretary of Defense, Joint Chiefs of Staff, the Militaay Depayt-
ments, and Federal civil agencies of the United -States Government will
be insured.

Provisions for control and operations under wartime conditions
and directives.

imnrovement of the survival potential of DSA logistics resources
in general war through protection, dispersal, etc.

Providing the best possible level of efficiency and responsive-
ness to oDe':ational requirements with emphasis on simplification, accuracy,
and economy of money, materiel, facilities, and manpov-r.

In addition to determining the guidelines for the development of
the most desirable planning means for converting to a wartime posture,
research indicated a decided need for assessing the readiness position
of the Agency to furnish logistics support under the various emergency
or -gar conditions. Accordingly, the requirement for determining the
readiness condition of the Agency was incorporated in the planning
guidance.
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_erscnal Views cf Required Logistics Research
(idmited to War and Emergency Planning)

The folloving -Dersonal views of requirements for further research
in the area of -ar and emergency planning are furnished. It is recognized,
that a! of' the areas listed below have undergone extensive research.
However, due to the dynamic nature and fluidity of strategic planning,
fur'ther and continuing research is considered necessary.

The. e.tcnt to which war: and emergency planning should be accomplished,
e.g., should planning only mco= _ass contingencies, should planning extend
to limited var, etc.

Methodology to be used for determining resources in anticpation
of build-upr or redeployment of troop strength under any of the various
emergency or war conditions.

Interface between tne military and civilian economy during general
war conditions, e.g., the extent to which the civilian economy w ill be
dependent on the military for logistical support.

Vulnerability of DOD logistic suport elements, i.e., inventory
control points, conmmnication systems, power, storage sites, etc.

Alternate systems to be utilized in event of failure of electronic
data processing equipment during emergencies and war conditions.

Methodology for determining requirements for repair parts and
secondary items during a build-up or redeployment of troops or weapon
systems.

Personal Views re Making Results of Logistics
Research ibre Readily Useable and Available for Logistics Planners

The following areas are considered significant in terms of making
the results of logistics research more readily useable and available to
the logistic planner.

Results of logistics research efforts should be constantly aimed
towards the practical application of the findings rather than theoretical
application.

Research studies should initially be made available to the
logistics planner in the form of a summary report highlighting briefly
areas covered, findings, conslusions and recommendations. Conclusions
and recommendations should be in specific terms rather than generalized
statements subject to various interpretations.
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Introduction

Since there are rzaq, differing concepts of what may be meant by he

general term Logistic Plann-ing, it is ineitanle that there be wide

differences in the terminology and the relative emphasis placed on various

elements of this complex process.

If research in logistics is to be well directed and coordinated,

()) conceptual unity must somehow be established. In particular we need a

coherent and comprehensive statement of the fundamental nature and basic

structure of logistics and of logistic planning. The'reafter we need to

understand cause and the effect relati-onships, general principles, and

criteria by which we can judge the merit of logistic systems and policies.

In this discussion I make no special attempt to conform to current

Department of Defense terminology and practice but rather I seek to

express the fandamentals of the problem in more enduring terms.

Nature, Phases, and Structure of Logistics

Logistics can be understood only if it is clearly related to the

other major parts of overall military theory and structure as viewed from

the perspective of command.
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Command and management are not syno.ymous. The responsibili Cies of

command are greater than t:ose of management because cor.nand involves

ultimate questiorn3 of life and death for men and cities. Command, hovever,

rast utilize sound ma:agement procedures and techniques throughout the

military system.

The fundamental relations as shown in Chart I are:

Strategy is the comprehensive direction of power to control situations

and areas to attain broad objectives;

Tactics is the iumediate employment of forces and weapons to attain

strategic objectives;

Logistics is the creation and sustained support of weapons and

forces to be tactica~ly employed to attain strategic objectives;

The Functions of Coimand are threefold: to create cor.bat forces, to

support combat forces, to employ combat forces. The understanding of

good management practice is essential to the successful perforbiance of

the first two functions.

Strategy governs the comprehensive ermployment of combat forces,

tactics governs their Immediate employment and logistics has the dual role

of both creating the forces and thereafter providing their sustained

support.

Duncan Ballantine wrote, "As the link between the war front and the

home front, the logistic process is at once the military element in the

nation's econon and the economic element in its military operations."

This has tL. corollary ;hat there are two phases in logistics, the prodce-r

phase and the consumer or user phase. The element of duality is illustrated
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by these two phases vhich in turn produces tension, overlap, and duplica-

tion as inherent characteristics of logistic organization and action.

Several further iL-nediate and important corollaries are: Since

operations is a blend of tactical action and logistic action in order to

attain the objectives set by strategy, operations can never be divorced

from logistics. Logistics action must take place before tactical action

becomes physicall-y possible.

The Purpose

The purpose of logistic effort is to create combat forces and to

provide them with sustained support. From this dual purpose we have the

corollaries that: (1) Readiness for combat and combat effectiveness are

the chief criteria by which to judge logistic activity; (2) the concepts

of military essentiality and cost effectiveness are both fundamental to

P logistic judgment an.d planning.

The complexity of this problem of evaluation is illustrated further

by the manner in whic.. the purpose, the nature, and the phases of logistics

combine to give further corollaries that:

The logistic system n~ast be in harmony both with the economic system

and with the tactica. concepts and envirorment of the combat forces.

The business conmmnity is in natural harmony with the economic system.

Combat operations are naturally antagonistic to the economic system.

Economic factors limit the combat forces one can create, i.e.,

Mobilization Planning.

Logistic factors limit the combat forces one can employ, i.e.,

Operational Planning.
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These tensions and resultant uncertaiJnties have brug53t abcoit twoN-

fuL--rher types or categories, of planning: Requirements planning, i.e.,

.fhat do I need tio 'orovide in order to dLo wat- T would like to do? and

(.apabilities pc ri .e., what can I do withL Vwhat I have.

Tbe structur=e off logistics is sniokrn by itZs basic elements, aspects 1
and fAutional categories.

Vhe elements axe:

MOME~T, --ROJPLEM T and i)ISMI'IUUTO,

7The Co~wnd acti-,--ons or aspoects are:

OF~fEZ~:~O1 ?LIIIAG, EXECUTIKOHi, and SU1RVTISIM&~

These elemen-Lts and aspects aply to al levels and areas of logistics

,,---d blend arnd o-lp n various ways and in z.en the conce-jts and

technicues of business mnagement are very inportant.

The Command actions take DiaFce in vario:s functiona categor-f-es

wich in general terms are: 1-01, MAMMUSAS, FACHTEaS, SiiERWvCES, ama C
r-1iIICE. AUl of ,'.-ese -influence each otiler invery caoip1 ~ ways.

The operational functi onal categre ve .o:sidea2ywt ~

nature of the narticular th.eater ofl overations amd ty.pe of commAr but

they generall.y are:

Peronnl, ~edcal ~3ppy, Transporta-tioh, Construction, and !ainte-

nance an& 'Repair.

Each of these ',-as mnyr sub categories.

Man~ernent Technioues

In addition to other matters cert%-ain, management, t-echniques are

particularly significant to the successful e-ffi:cient', pierformance of the

Coinand actions. To cite a few:



1 -wrn analysis, seProO7&-x:!in&g, Queuing, -=ventEoy ?Kanagemenz =da

Control, Pricing, m.i, Contracting, _?ro ction Control, -iiality

Control, etc., and special financial matters snc. as Budgetirg,

Financial Control, and Stock Fuding, etc.

While these techuiques =.-ld -rinci a!iy to the producer phase of

log-istics, the.f als-'N have r2rW i-portant a-plCicaticns to t' consu=r

piese.

Be. since the najor p!ripose and ult_'mte pay offf of a3. defense
efffo.rt lies in success ul tactical orati ns of ca bat forces, I

ernphasize operations planning rather than ro'ization planing,

importsat thugh it is.

Oierational Plannin

Te two najor :hases of operationvl ) _ annlg, the 3stimate of the

Situation and the Develo_.ent of the Plan, contein the key to the

essential concept of integrated planning.

In the Estiate of zhe Situation the decision as tc the course of

action to be taken is =ade by the responsible cc==Ander 0a the byasis of

his evaluation of the strategical, logistical ,, and tactical aspects of

.ne situation as nade availble to him thraah his intelligence,

cor .unications, and inforiation systems. In this process, while he has

major personal responsibility for determinirig the strategic concept, the

ccmand organization and the forces to be employed, he depends heavi'2y

on the information. and studies of his staff. in particular the staff

identifies probable critical elements ax. important logistic deficiencies

as the Concept is being developed. In this decision, the commander
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himself decides on the degree of logistical and tlactical risk he will

impose on 'his subordinate forces in order to acccmplish his strategic

objective. This calculation of risk deternination )f logistic feasibility

is made by the coriander on the basis of 1is own evaluation of the

analyses and recomenrxations which may be made by :is staff. At this

phase of planning, the logistic aspects of the Estimazte of the Situation

are usually in the form of highly aggregated -rerical logistic plamning
factors as related to tactical needs, tine, an distance with special

attention to the identification and eveluti-n of criticality.

While this concept of personal comand responsibility is not always

used in planning at the highest levels, the main points do apply: the

integration of strategic, logistical, and tactical considerations is a

simfltaneus process not a sequential process; such integration requires

a superior quality of !ilitary judgent and cohpetence.

After the estimate 1ms been made and the decision reached, the

second phase of planning, the Dgvelopment of the Plan, is undertaken.

In this the various details of the zactical action and logistic action

which together constitute "Operations" are worked out. In this process,

much more detailed numerical planning factors must be used. If hitherto

unzuspected elements of critical deficiencies are disclosed, it may be

necessary for the ciomapnder to alter or radically revise si estimate.

But normally, if the original estimate has been a good one, modifications

in the basic course of action will be minor.

This brings us to the crux of a major logistics research problen:

if this concept of integrated planning is understood end applied in our
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educational, our wiar gazing, and our researcJ &Toups, there will be no

need to develop elaborate and a-tificial intel'fce devices to insure

that logistic planninS is in harorr with national policy and strategic

concepts and plans.

If on the other hand we insist on ma~intadning "Uhe fictions th:at

logistics is not an inherent part of operations, and that a strategic

_lan can be developed before a logistic ana.jysis is made, then we face

a frustratirg, epensi.ve, end ver complex problem of developing

organizational and technological gadgets to substitate for sound military

jud&ient and profession-l competence.

The above has the inmcUeate implicatiors that:

A. The process of military decision needs major ana!lysis and

en9_hasis in our war colleges.

B. The availability of up-to-date aggregated numerical logistic

planning factors is an essential element in effective high level ilitary

decision and olanning wherever it may take place.

Logstic Planning Factors

The logistic planning factors discussed "crein are nurbers whiciL

represent the .8antitative relation between the conduct of military

operations aznd the consuni'tion and atilization of logistic resources 1n

terms of time, men, materials, facilities and serices.

Logistic Planning Factors of one sort or another are used to:

Make Strategic Decisior-,

Prepare Strategic and Tactical Plans;

Prepare Logistic Plans;

1
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Prepare Mlita'y Budgets at all levels;

Determine tihe optimum balance of Combat -and Logistic Forces;

Design forces, ships, and equipment.

Obviously, te samre precise factors will not be suitable for all

these uses. Ho'ever, if there is conceptual unity In analyzing and

developing the factors and if they are generally based on the sane

'nri.mntal date,, a fami.-y of copatible "-.launtir factors can be

developed. The elemenit of conmatibility w-il be vary valuable in

relating estimates in one area to those in another area.

There are tWo baic sources of data fron w:ich to develop good

31anning factors.

One is usage data. 7his must be very carefully analyzed before it

becomes a useful plaminig factor. This type of factor is most useful

when the ship or equip ment can build up some k-'nd of history before the

factor is d.etern.ed. C
.However, the rapid rate of development and obsolescence of modern

equipment demands that --larining factors be developed before a useful

history of usage can be cbtained. Therefore, experimental and design

data nest be projected and analyzed to develop the planning factors.

This poses the difficult but important prdoblem of getting manufacturers

,I'ata on part failures during development.

The system of fact'ors shouild be divided into groups of various

degrees of aggregation so as to provide for the needs of various levels

and areas of planni.nG--all groups being based on the same usage or

experimental data. -Th.s is very important for only then is it possible
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to expect harmony in planning tmong the various commands charged with

strategic and ope-rational planning and budGeting.

Since such rnbers represent an enormous variety of specific items

and ondiion, their davrelopmernt and maintenance constitutes- a major

continuing task which requires highly professional and continuous supe--

4Lvision and coori-nation; r&mong other matters thlese planning factorsreie

special consideration aid identification as to:

Sore, standard conditions for which calculated, suitability io

rapi cci~uttio, criticality and military essentiality, co-manader' s

judmnt factor as related to factors influencing change in demand, the

influence of active combat on numbers based on non codbat conditions,

suitability and ease of aggregation.

As research progresses other matters will of course e-merge, but

several. Turthaer poi-nts are clear.

Such numbers are always approximuations and shoulli not be over-

refined, As ships, weapons and eqipm~ents chwnge, these numbers will

cLhange. If their accurmulation and study is overly delegated they soon

will become inaccurat' e and meaningless. Inftegrityr and t-imeliness ar-e

bot h important. Aggregation problems will vary with the level of'

eomnand, with criticality and with the degree of' centralization oil

IL authiority.

Further Considerations

The numbers are very cl~osel~y related to the numboers and reporting

syst-ers used in studies o--: operational readiness.
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Both logistic planning factors and operational readiness indices

are vital parts of our national and service conmand control systems.

'The tensions and debates coming from the inherent duality of

logistics are found primarily in the question of Comeiand and Control

in such matters as:

Regional vs. Functional Command

TypeComaAnd vs. Fleet or Task Force Command

Weapons Bystem vs. Task Force or Zrpe Command

Unified Commander vs. Component Commander

Service vs. Service

Civilian vs. 1ilitary

Cormodiity vs. Operational Unit

Centralization vs. Decentralization

Cost vs. Combat Effectiveness

These problems all require the combined approach of research,

education and war gaming and in addition they all are directly related

to the twin problcms of developing commad. control systems and realistic

effectiveness readiness measurement and evalation.

Readiness

This last problem brings us to the heart of the matter.

The subject of operational read..ness is so complex and so important

that we should insist on a variety of approaches and of systems of

measurement and evaluation.

We should strive to analyze the competing .systems on the basis of

comparing the component parts of the systems to determine similarities,

14



identities, and differences. -!aving done this, we should concentrate

on the substantive sigmificance of the differences.

Closely related to this is the further analysis of tie elemnents of

readiness which establish three clief categories:

A. Those elements where quantitative neasurements can be made and

nzamerical indices established.

B. Those elements -wherein quantitative measurements cannot be made

with assurance and where verbal evaluations based on professional

Judgnent and intuition are the best we can hope for.

C. Those elements wherein we are uncertain as to whether or not

quantitative measurements and numerical indices car, be made and assigned.

The Planning. Process

The operational planring process always has nW- uncertainties.

Such uncertainties wher translated into -procurement policies and actual

procurement orders can be compensated for bi modern methods of demand

prediction.

Various statistical devices wAd methods are useful in dampening the

extreme fluctuations of procurement caused by these uncertainties. But

this dampening by sophisticated methods of prediction does not take

place in operational requirements or distribution to th: cfib-at forces.

It is a long range, not short range, effect. And combat needs are

frequently critical ant short range.

And while a fast transportation system will do much to compensate

for such uncertainties, the elements of priorities and allocations both

in radio frequenc..es and in air transport must be responsive to the

(e~ 15



critical timing and naturac of Uliese corifoat -:eeds and to the special

resiuons ilbility and I.owle3.ge of the ccufoat com:uardcr.

The corollariez t*o suclh basic facts are:

Logistic nianni-ag f-ctors alweays c Spro-os

In times oi' erre-;ncy or crisis, logistic planning aiiays requires

some Improvi staon.

We must, provlde- logistic reserves as well as tactical reserves.

'Ends frequently seems to conflict with sa~ne tiodern -theor-ies of cost

effectiveness and systems -analysis.

ThiAS requires ComrnsrA control of reserves, of alloCatilons andL

priorities, of itaty ertransportation.

T'he applicat'lon of' ~se control necessitates -;' at th-e operational

commander have an information syste-ii wli::Lc-&: covers his operatiomcil needs

and predictlonls.

Ilis n~oses sllot*,er craestions:

Mihat is the uature o-.( such a system? H.- do we provide proper

interface w-ith the longer.. r ange and larger ovcrali. -procurement system?.

The i~iterface o.' loGlistics with strate-(g and tactics is prin--ily

an intelleCtual TProblem -ii Ch minor techno).oL,;i. cr0. feL-tu~res. The great

need. here is for education in war gam prcicei itgatdpani

The interface of operational logistics (consuiner or user logist!(cu)

withi overall -.rocurerment isbotl: an intellect-0Ua Drobler.m Elnd a

technnological polm Snecllic rese:a rchO -s naeded as well a~s ei..,ca-tion

and war gaming,.
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SD~~rn *'xLConkc ~IUS'o0.,is

Iitwo 7,1s-; ~r't.Stcns necessar.- t.o underztand and to i-marovc

ui.3 M~ajor elemnints of c~i plann-inG alre:

A.~ L Isals ~c~to. unit ast rte~iture and. structure of

logstcsitself aznd of logiotic c:,in Ithey az-e re' ated tI.o th-.e

other rniaor oln:t f t: ilitrj problr..

3. Discont--l-ue tecu~stom of co;-partM.ented sequentialI p-Lminng

w. crcvcr it -ay -=:ist and e.taolis: a systecm off coppletey iinteGrated

olannf=±.

In adidition to theze ~nae 1steps wchare raore a miatter of

e'ducatioan of research,- -it 4s importamt tu appreciate how fuarther

,rinc ip).er and facts, are iLntert.n-ied iin acconmplising their.

]-!e u' t.-*!ate oV- "-f of logistic efot Lies in the sustained

o~peratiJonal support of tact3JI-aJ action to c:t-tainr a strategic purp.ose.

Sin.lce- oerations is tblend of tactical1 action =CL logistic actiCon,

T-ocneratio1s" cannoT. be divo-7ced fromu "logistics" without great hami-.

There is di st§J'nct2.on between operational -planning and procurement,

or riodbilization plaiininG.

Operatuional plvmning alveays entails rulan- approximations and, in

timre of em-,ergency, nijimy uprovisations. Thlere Is an important

distinction and relationisi between the "estiate of the situation"

wid th.1.e "'developriient of th.Ie olan."

T1he study of-: lofgisicJ! planning, of opnerational effectiveness and

onerational. readitness, mid of comiiand control. systems are closely

related. Therefore logistic numerical planning factors must be kept
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under continual review, revision and developmnt. This requires the

fUl time of a highly competent senior officer who has- exercised

operational command.

1n these areas, we need to understand how research, education and

war gaming should be combined.
Since the ultimate ix-off of logistic effort lies in the ststained,

operational support of the. combat forces, the principle of timely

logistic response to critical combat needs is vital. This entails

intensive study of military essentiality and of the principles and

imlications of "conmand control of logistics."

A further important caestion requiring logistic research is a

multiple one.:

How des one identi fcj the elements of logistic planning which

require intuitive professional judent and evaluation, as opposed to

quantitative jieass.roment and evaluati. of Lhe iind ihich can be Cieveigped

and processed by fi::ed statistical routines?

In the ligit of the common tendency of senior line officers to

underestimate the imnortmce of logistic research and education, how

can senior officers be educated so that they can understand the nature

of these intuitive professional judgments and make them in a timely,

accurate and convincing manner in appropriate cases?

If this can be done the product of otier loc stics research will be

well and promptly applied. if it be not done, the other research will

be largely ineffective.
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Finelly, we should -oe,'.r ir. mind t7,-&t --n n-.- ---eas the basic

-orinciTiles of~ case and ei'fe-4t are eithier o-" e..se excpresse-.

- : terms which are not readil.y underst-ood, lay those iiealing withl t.-.

d~y-o-dV aspecta0 of logi-stics plannidng *'md ogerat-Ios
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ECONOKICS OF LOGISTICS PLNIRMG
THE PIAXMING PROCESS, PL7N!ING ELEMENTS AD PLANNING- PACTORS

The objective of the Logistics Research Conference is to

determine the research that has been and has to be done in par-

ticuiar problem afeas. One of the problem areas - Logistics

Planning Elements - is the subject for discussion of Panel (he.

There are a number of basic misconceptions, misunderstand-

ings, and contradictions about the nature and use of Logistics

Planning Elements. Fer example:

(1) Although it is generally recognized that "accurate"
planning factors are difficult or impossible to
obtain, there has been little recognition of the
causes for this difficulty and little recognition
that inaccurate estimates can result in costly de-
terioration of mission performance.

(2) Although there are occasionally recommendations
that planning factors for attrition - the conse-
quence of enemy action - be developed, there is
almost no direct consideration of the implications
of differing enemy strategies and tactics on the
planning ±actors.

(3) Planning factors are frequently treated as if they
are independent of any budgetary or resource con-
traints. Consequently, no attempt is made to de-
termine if the necessary amounts of required re-
sources will be available. As a result, the
operational commander may not be able to obtain
the amounts of resources he expects on the basis
of the planning factors, simply because the re-
sources are not available in time or because
other uses take precedence.
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(4) Although there is some recognition that resource
constraints cart limit operations, there is no general
agreement that budget constraints can have the same
effect. However the budget is simply a monetary
representation of the actual resources.

In my view, to eliminate these misunderstandings and to deter-

mine what additional research is required in the problem area of

Logistics Planning Elements, it is necessary to develop an appro-

priate framework - one which will relate the planning elements to

the decision process. In fact the only reason for the existence

of Logistics Planning Elements is to help in the management-operations

decision-making process. Consequently, an understanding of the

nature of that process will make ir possible to place Logistics

Planning Elements in their appropriate context and incidentally to

provide an analytical framework by which to judge what additional

information and research about Logistics Planning Elements vould

be helpful.

The Decision-Making Process

For any level of operations, the nature of operations and the

decisions about them are basically the sane. It involves choosing

the "best" way of accomplishing a particular job or objective from

among a number of different ways on the basis of some criteria.

Each alternative involves different amounts of various kinds of

resources:- for example, time, personnel, various types of material

and equipment, services, and facilities. Only those amounts of
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resources which are available, or can be made available, can

actually be used in the operation. A good decision-maker is one

who, on the basis of factual informatin, knowledge of the workings

of the systnm- experience and judgment, can choose the "best" way

of using all -vailab]e resource3, especially whest the "best" way

is far better than the "second best".

As trivial as it sounds, the decision-maker cannot use

resources which he does not have in an operation. Consequently,

either the available resources limit the extent to which the

objective can be accomplished or the desired level of the mission

can be accomplished without using all the resources available.

In the first case, selecting a "poorer" way of performing the

operation results in a deterioration of the mission, either in

quantity or quality. In the second case, a poor choice may not

result in a deterioration in this mission but it will result in a

deterioration of over-all system performance. When even a "better"

rather than a "poorer" way of performing the same mission is adopted

resources are released. The scarce resources which are released

can be used for some other mission and its performance can be _Mproved.

Consequently, poor choices always result in less effective per-

formance of the overall system.
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An example will shed some light on the problem. Imagine
the following situation on board a carrier in the Gulf of Tonkin.
A mission is planned for the following morning but two aircraft
in the squadron are currently down. The same electronic component
is not operating in both of them and the aircraft cannot perform
their mission without it. The defective components are on the
workbench in front of the mechanic, and he is told to repair them
and install them in time for the flight the next day. Let us
assume that there is only one such component available in stock
on board the carrier.

There are a number of ways to solve the problem:

(1) He can go into each component, find the dif-
ficalty, repair or replace the broken part,
reassemble the component, and install it in the
waiting aircraft, hopefully in time.

(2) He can do that with one of the components and
replace the other with the one from stock.

(3) If there is an aircraft of the same type which
is down for some other reason, he can pull the
component from it and install it and the stock
component.

(4) If a sister carrier operating in the same task
force has an available component, he can have it
ferried over and install both the stock components.

(5) He can get an extra component delivered from the
supply base at Subic Bay by the carrier-onboard-
delivery (COD) system which, for the purposes
of the example, we will assume is due to arrive
an hour after the scheduled departure time of the
mission.

These are just a few of the ways in which the problem could be
solved. All of them are presumably equally good in that they
accomplish the job, except that the last one would delay the
start of the mission something over an hour. However each alter-
native is different in the amount and nature of the resources
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required to accomplish this objective and perhaps in the probability
of repairing both aircraft before the deadline for the mission.
For example, since the time required to repair both components
cannot be accurately determined beforehand, technique (1) may
not meet the deadline. If it did, it has the advantage of making
it possible to accomplish the mission and also have the new
replacement parts in stock against future breakdowns. In contrast
the repair job can be accomplished on time if the part is delivered
from the other carrier and both stock parts are installed. But,
this requires the use of resources involved in the shuttle delivery
and neither component will be available next time.

In any event there is a choice among alternatives: one which

will be made by the action taken and one which will probably
never come to the attention of the decision-makers up the line
unless the job is not successfully performed. Nonetheless, it
is a choice and the system takes the consequence of that choice.
If the mechanic is good and successfully repair$ the parts, the
mission goes off as planned. If he is-not successful and did not
leave enough time even to install the second part from stock, the
mission will be delayed. The system must1bPar the consequences
of whatever decision is made.

The choice which is "best" - and that is not always the one
which is made - depends on the criterion. For example, putting
in all new components - the engineer's dream - requires either
running an extra shuttle (technique 4) or delaying the mission
(technique 5). In either case these new components will not
be available for future use and new complex components are not
always better than proven ones. Another criterion would be to
choose the technique which accomplishes the job at the least
cost. When any one technique uses less of all resources than
another, it is the better alternative. However when a technique
uses less of some and more of another resource, then there is
a trade-off and a decision problem. Sometimes it is possible
to make these differences in the amounts of resources cormen-
surable by using money costs. But here again, regardless of the
criterion, the system must take the consequences of any decision
which is made, even if the upper echelons of decision-makers
do not become involved in the decision explicitly.

The high level decision-makers are likely to become involved
if the mission is important; if there is a chance that the mission
will not come off; or if in order to do the job more resources
are required than are available. For example, if it is necessary
to requisition the component either from the other carrier or make
a special requisition to insure that it is on the COD aircraft, then

a decision must be made at a higher level.
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But even at the higher level, the basic nature of the problems
are the same. The decision-maker must decide, or face the conse-
quences of a'decision, on the "best" way to perform his mission -
which in this example involves getting a squadron of aircraft off
at a particular time.

e He may be able to accomplish the objective with
the resoarces he has available.

* He may be able to accomplish it if the mission is
delayed a little, even an hour.

* He may be able to accomplish it if he gets additional
resources, like the shuttle delivery of the component.

* He may be able to accomplish it with one less air-
craft or by using all the planes in the squadron
including one defective one.

* He may have to scrub the mission.

But the problems are the same, and the system takes the consequences
of the method "chosen" to perform the mission.

These problems are also the same ones that wust be faced byj the next decision-making echelon where the decision is one of
alternative ways of performing the mission objective; for example,
using a land-basd Marine squadron rather than the carrier-based
squadron.

This example sounds similar to "For the want of a nail the war
was lost," but both the parable and the example emphasize the basic
interrelationship of a chain of jobs which affects the accomplishment
of the overall mission. They differ in one important respect, however.
In the example there are different ways of accomplishing the mission
at each stage of the operation. The decision-maker must - implicitly
or explicitly - choose among them. The alternatives are not simply
"go" or "no go".

The decision-making process increases in complexity with the

introduction of multiple objectives and/or more than one decision-

maker, as in a- committee or in a chain-of-command.. However, the

decision-making process remains basically the same. Military

operations also introduce another complicating factor - an opponent
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bent on preventing you from accomplishing your objective. To do

this the opponent will introduce various tactical maneuvers. The

problem, of course, is that the best countertactics require different

amounts of differing kinds of resources. Although the decision-

making problem is made more complicated by an opponent, basically

it is not any different. The con-mander still must choose the best

way of accomplishing his oojective, given the resources that he has

available. However, he must recognize that his opponent will do

everything within his means to thwart the accomplishment of the

mission. The basic elements in the decision process are present.

They are:

o Determining the nature and level of the mission, end

o the alternative ways of accomplishing the mission
(i.e., determining the amounts of each of the
various resources required for each technique), then

o insuring that the resources are available, and then

o selecting the "best" feasible way of accomplisbing.
the mission.

The Planning Process

Each of these elements in the decision process is present,

both in current and in future missions. The difference between

them is simply that in future missions it is rore difficult to know

in advance exactly, or even closely, what values the elements will

take on. For example, just how many avionics specialists will be
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be required? But, future missions have a distinct advantage over

current missions - flexibility. For a current mission, the decision-

maker is committed to the resources available on the site. For a

future mission, it may be possible to obtain additional resources.

This can be done only at the expense of some other mission. In

spite of the difficulty and because of the flexibility, planning

is important. Without an attempt to predict each of these somewhat

nebulous variables, fewer of the right kinds of resources will be

available when and where they are needed. Good results in planning -

i.e., making sure ahead of time that the mission is performed in

the "best" possible way - requires an understanding of the decision

process and of the nature of the problems to which it is being,

applied It also requires accurate information about the system.

Each of the elements in the decision process is also an element

in the planning process. In future missions it is necessary to es-

tablish the objective for the operation (or the mission or the job)

and then to determine the alternative ways in whin it can be per-

formed. Each of these ways involves different combinations of the

various types of resources. But, the only techniques which are

feasible are those where the required resources will be available.

Consequently. at every level of the operation, it is necessary

to insure that the amounts of resources required to perform that

29



particular mission will be available at the desired location. This

can be done only by insuring that all demands from all locations

for each particular type of resource will not exceed the total amount

of rssourcs that will -be available. Then among all feasible ways

to perform the mission, it is -necessary to choose the "best" way

in the light of the preselected criteria. Thus, each element in

the decision process has its counterpart in the planning process,

although admittedly more difficult to predict.

It is just this difficulty - i.e., of making accurate predictions

of the variables - which makes the planning process somewhat different

than the decision process. A typical reaction to this difficulty

is - since very accurate predictions are not possible, "ball-park"

estimates are good enough. The main objection to adopting this

approach is that errors in predicting any of the variables are not

necessarily costless.

For example, assume that the estimate says that
two squadrons of attack aircraft will be required to
accomplish, a mission and, in fact, two squadrons are
provided. If, when it comes time to perform the mis-
sion, it is discovered that three squadrons are re-
quired, then there can be a deterioration in mission
performance or even the necessity of scrubbing the
mission altogether. If the mission is performed with
only two squadrons, the total number of aircraft lost
may be greater than if it had been performed with
three squadrons. The "mistake" in estimating the amount
of resources required clearly affects the performance
of the mission and the amount of resources that would
be available for future missions.
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Although frequently overlooked, estimates on the
hi!nh side also can be costly. If one squadron, rather
than two, is actually required to perform the ,iission

4 and if it is not possible to shift the second squadron
to a more productive use, then the-overall performance-
level of the system will suffer. This occurs because
resources which could be available for use elsewhere
lie idle at their current location.

In spite of the- fact that each of the elements is
difficult to predict, poor prediction has a cost, namely
a drop in overall system performance. Acavalier attitude
towards the difficulties of prediction does not avert
these costs.

It is for these reasons that it is desirable to make predic-

tions as accurate as possible; but, also to allow for a margin of

error in the planning process. Planning to close tolerances in

operations which are crucially dependent upon the av-ilability of

all the planned resources results i deterioration in mission per-

P formance when all the resources are not available. The lack of

availability of resources can result in a serious deterioration in

mission performance, especially when these resources cannot be

provided from elsewhere without seriously deteriorating the over-

all performance of the system. At least planning should take this

possibility into consideration. One way to do this is to provide

the additional resources necessary to meet the difficulties, should

they arise. This is just what, is done in inventory management when

both operating levels and safety levels are provided. In those

situations where the difficu3.lties are not se.'ious - either because

they are unlikely, or because the denial of the resources does not
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result in a substantial modification in the mission, or because the

resources can be pulled from elsewhere without seriously affecting

overall system performarice - providing additional resources to

meet possible future contingencies would be unwise and costly.

But in all other cases, an explicit recognition of the problem

and an overt attempt to deal with it in the planning process will

improve system performance.

One important technique to help solve this problem and one

which might make it possible to hold fewer resources against these

contingencies, is having an information system incorporated into

the decision process. This information system would cue the appro-

priate-decision-maker that something is going "wrong" and inform

him-of the amount of additional resources that will be required (
to make the adjustment. The sooner he is informed, the more flexible

are the resources and the more likely it is that he can make a

better adjustment. PERT is just one technique for accomplishing

this objective. In addition if the decision-maker is informed

when an operation is going "right" and how many of the resources

are released as a result, then he can use these resources elsewhere

in the system.

Planning and decision-making are much the same. (The elements

and the interrelationship of those elements - the process - are much

the same. Good planning requires going through each stLp in the
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planning process and at each step making the best estLaates possible,

recognizing that they cannot be perfect. At the other extreme,

leaving the problem to chance and ad hcc solutions may accidently

give rise to the best performance in some cases, but it certainly

does not always lead to that favorable result. The intermediate

approach, casual "planning" is not likely to work well when refined

prediction is possible and when it substantially improves system

performance over the unaided judgement of system managers.

Planning Factors

As part cf the planning process, any planner must determine

the amounts of the various kinds of resources which will be re-

quired to perform the specified level of the mission. This function

is the one which is performed by-using the classic planning factors.

The planning factors typically are a single-valued estimate of the

amount of each of the resources required to perform the mission.

But, in view of the discussion above, it is clear that each of the

ways in which the mission can be performed requires its own amount

of each of the resources. These amounts may differ significantly

from one technique to the next. Typically, these differing

combinations of resource requirements are not taken into account

in the planning factors.
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At their very best, planning factors tell the quantity of

the resources which were in fact required (or were required on

the average) when the particular mission(s) was performed at a time

in the past. The use of the planning factors implicitly assumes:

(1) the past mission(s) was performed in the "best" possible way,

i.e., that it could not have been dore with fewer resources or

that somewhat more resources wcald not have improved the mission

performance substantially; (2) the conditions which determined the

resource requirements for the particular mission in the past will

prevail next time or, at the very least, that changes in these

conditions will not, result in a significant change in the amounts

of the resources required; and (3) the data collected at the time

of the mission (s) accurately reflect the amounts of the resources

that were used. In summary the use of the planning factors involves

the implicit assumption that if the mission is run again, the objec-

tive of the planners is to run the mission exactly as it was run

in the past.

A better understanding of the problems involved in developiodg

and using planning factors will result in a clearer understanding

of the nature of planning factors and their place in the planning

process. As part of an attempt to estimate the amount of ship

propulsion fuel required in the first 75 days of wartime operations,

old planning factors were reviewed and new ones were developed.
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Requirements Estimates for Ship Propulsion Fuel

The previously existing techniques for estimating ship propul-

sion fuel reqdirements used gross variables. The planning factors

gave the average number of barrels of fuel per day that would be

consumed under wartime conditions for each of the broad types of

ships. Once the number of ship days these ships would be available

was determined, it was possible to estimate the fuel req.uired.

With the advent of equipment which could handle large quantities

of data, it became possible to develop a more sophisticated technique.

It involves:

First, determining the ship cowposition of the

fleet or task force during the period;

Second, based on preassigned missions, estimating

the amount of time that each ship will be steaming at

each speed - the time-speed patterns; and,

Third, estimating the amount o' fuel that will

be consumed at each speed - the fuel consumption curves.

The expectation is that the more detailed data should provide the

basis for making more accurate fuel requirements estimates.

While the original technique had the advantage that it made

the computations simple, it had a number of serious disadvantages
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that are typical of many of the planning factors. First and fore-

most it did not take into consideration a number of very important

variables, which significantly influence both actual and estimated

fuel consumption. This estimation technique was invariant with res-

pect to the mission and type of employment; to the speed at which

the ships operated, a Critical variable; and to the class of ship

within the type, when fuel copsuiption among classes differs widely.

Moreover, the fuel consumption curves which provide a basis for the

consumption factors were suspect because they were derived from

average fuel consumption over an extended period which included time

in overhaul; because changes in the ship characteristics made the

basic source data outmoded; and because the original data was based

on particular patterns of missions, of tactics and on ships which

no longer exist. The missions and tactics which depended upon the

particular threat and the fleet composi3tion- at that time, may not

have been the "best" way to operate then and almost certainly are

not applicable to future operations.

In short, the planning factors usually did not apply to the

situations for which they were being used and even when they did

they were inaccurate. But most important of all, although the

evidence is not very good and was not systemically collected, it

leads to the conclusion that the existing planning factors generated

inaccurate estimates.
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The "new" approach was designed to correct some of these

shortcomings. As a part of this approach, it was decided that each

of the three detailed data inputs should be provided by the cognizant

commander or activity because he has the responsibility and is most

familiar with the problem. Specifically:

(1) MO specifies the missions and composition of the

fleets;

(2) The Fleet Commanders estimate the time-speed patterns;

i.e., the amount of time which each of these forces

spends at each particular speed in accomplishing the

missions;

(3) The Bureau of Ships estimates fuel consumption curves;

i.e., the amount of fuel the ships use at each speed.

J Accurate estimates of fuel requirements are possible only if it

is possible to obtain data which provides "good" estimates of

each of these data inputs. In attempting tc use the "new" plan-

ning factors to estimate fuel requirements for the first 75 days

of a War, a number of important problems developed which made good

fuel requirements estimates difficult to obtain.

A review of some of the difficulties which were encountered

in attempting to develop and use these factors provides some insights
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into the nature and usefulness of planning factors and their part

in the planning process.

insihts into Planning Factors

In the planning process, it is essential to isolate the variables

which cause variation in the required amounts of the resources. The

study clearly reveals that small variations in the time-speed patterns

result in very large variations in fuel consumption. Similarly,

differences in the fleet composition, especially of the large ships,

affect fuel consumption markedly. Unless it is possible to make

realistic estimates of the time-speed patterns and of the fleet

composition beforehand, the requirements estimates are likely to be

inaccurate. Planning factors which do not account for variations

in these essential factors are likely to lead to inaccurate estimates

of the amounts of the resources required.

The study found that the class of ship to be transferred

from one fleet to another and the date of that transfer (the chop

date) were inaccurately estimated. An important contributing factor

was the lack of detail in the scenarios and the plans which implement

them. Double counting occurred during the period when one fleet

commander picked up a ship before the other comr.tander chopped it out.

Moreover, the ship that was picked up was of a different class than

the one chopped out. This discrepancy is of considerable importance

38



in those cases where fuel consumption varies widely among classes

f I ) within a type, as it does between CVA 19's and CVA 41's.

This lack of detail may be both necessary and desirable for

operational purposes, but it causes serious errors in fuel require-

ments estimates. Ambiguity, and the consequent lack of detail, may

well be necessary in planning fleet operations when it is impossible

to know the class of the ships that will be available for transfer

or exactly when they will be available because the crisis if it

occurs, will occur at some indefinite time in the future. On the

other hand, blind adherence to current plans for transferring forces

will virtually guarantee that the wrong forces will be in the wrong

places at the wrong time. At most, authoritative sources provide

% I the current "best guess" about the shifts that will be required in

the event of emergency. However, this "best guess" will almost

certainly not be matched by actual experience. But when the general

provisions in the planning documents are interpreted differently

by each fleet commander, inaccurate fuel requirements estimates

will certainly result.

Analysis of the study data and supplemental investigations

strongly suggest that the estimates of the time-speed patterns
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whidh wefe suljbuitted are unrealistic, even when the mission (the

output) and the detailed composition of forces (the amounts of some

of the other resources) are known. The estimates are less realistic

when these important variables are unknown.

In part the lack of realism in the time-speed patterns is due

to the lack of detail in the scenarios in the appropriate planning

documents. This lack of detail may be necessary and desirable

in the face of alternative enemy strategies, but it leads to

inaccurate requirements estimates when the requirements are sensi-

tive to differences in certain variables - as in this case, where

fuel requirements are sensitive to the time-speed patterns. To

overcome deficiencies in the scenarios, it is necessary to make

extensive and fairly detailed assumptions. If the results are

sensitive to these assumptions, wide variations in the requirements

estimates can result. Out study emphasizes that care must be exer-

cised in selecting the assumptions and in making sure that all those

individuals responsible for submitting data interpret the assumptions

and the scenario alike.

In summary knowing the nature of the mission and the alternative

ways of performing it is a necessary prerequisite for accurate fuel

requirements estimates and an essential part of the planning process.
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This information should be provided by the scenarios or incorporated

into the explicit assumptions. Unless the factors which cause

variation in the requirements estimates, (i.e., the technical

relations) are known and the scenarios provide adequate informationI
about those factors, inaccurate requirements estimates will result.

Moreover, unless the scenarios and assumptions are understood in

the same manner by all those providing data for the estimates,

inconsistencies and inaccuracies will result. It is possible to

make accurate estimates of the amounts of the various types of

'required resources only when the mission, and-when the factors

affecting the accomplishment of the mission, (i.e., the alternative

techniques) are known. Good, well understood scenarios help to

accomplish this part of the planning process.

In the process of conducting the study, no attempt was made

to generate alternative ways of performing the mission and selecting

jamong them. Consequently, the implicit assumption was made that

all the ways of performing the mission were examined and that the

best one was selected. When a non-optimal technique is chosen,

either deliberately or accidently, more resources are committed to

this mission than are needed to perform it. These resources could

be used elsewhere.
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In addition the study revealed that knowing the missions and

the technical relations is not sufficient. It is necessary to

reconcile the total demand for the resources with those that will,

be available. Accurate fuel requirements estimates must be made

on the basis of the best available information on the total forces

which will be available. All ships that will be available should

be included in the problem; those which will not be available should

not be included. In estimating fuel requirements for the study,

it was found that the same ships were included in the original

data submissions of more than one fleet commander, each of whom-made

independent data submissions. This problem was eliminated by recon-

ciling the data submissions with authoritative sources on force

levels. But it is impossible to make definitive estimates of future

total forces or the forces which will be available to each fleet

commander beforehand. The emergency, if it occurs, will occur at

some indefinite time in the future when the composition of forces

will be different, although perhaps not much different, than it

is now. Almost certainly it will differ from the current "best guess".

Regardless of the accuracy of the estimate of the total amount of

resources available, some attempt should be made to insure that only

those resources which will be available are included in the planning

process.
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The study showed that in the planned process it is necessary:

(1) to specify the mission clearly

(2) to understand the factors which determine the

amounts of the resources required and the relationship

among those factors (the amount of each of the resources

required is synonymous with the alternative ways of

performing the mission)

(3) to insure that the demands for any particular kind

of resource - either on. the site or in the organi-

zation or in the system -- will not exceed the amount

of each resource available.

More on the Nature of Planning Factors

In spite of the attempt to improve the quality of ship pro-

pulsion fuel requirements estimates, the ones based on the improved

technique are still likely to fall wide of the mark. An impr6ved

understanding of the nature of planning: factors will reveal some

of the causes of this inaccuracy.

Part of the lack of correspondence between actual and estimated

fuel requirements is the result of variability in the actual fuel

consumption, The best available 'evidence indicates that repetitive

reruns of a particular mission by the same ships would result in
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considerable variation in observed fuel consumption. Changes in

the ourput (i.e., the mission) or in combinations of associated (
inputs (e.g., the composition of ships) would cause even greater

variation in the actual fuel consumed - the particular input under

study. With considerable variation in the actual fuel consumed,

the consumption of any one run of the mission may be far from the

average.

Similarly reruns of the estimating procedure or the use of

other estimating techniques or estimating inputs will almost

certainly result in a distribution of possible values; i.e.,

a range LA estimated fuel consumption.

Moreover, the distribution of estimated fuel consumption may

differ from the distribution of actual fuel consumption. At the

extreme the two distributions may not even overlap. When actual

fuel consumption can-vary widely, a "good" estimate of the amount

of fuel that will be consumed cannot be single-valued, i.e., a

statement like x barrels of Navy Special Fuel Oil will be required

for this mission. Even if actual fuel consumption were single-valued

(i.e., even if repetitive reruns were possible and they resulted

in the same fuel consumption), unless the existing technique can

discover that value beforehand the single-valued estimates of fuel

are not likely to be "good". Single-valued estimates are likely to
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deviate, and perhaps substantially, from the actual fuel consumption.

Good fuel requirements estimating techniques are those which

generate an estimating distribution which is like the distribution

of actual fuel consumption.

To discover the techniques which will lead to good estimates

of the amounts of the resources required to perform a well-defined

mission, it is necessary to determine the variables that influence

actual consumption and their interrelationships. For estimating

fuel consumption it is not sufficient simply to know the types Of

ships and the nunmber of days they are available. Some knowledge

of the speed profile and the fuel consumption curve is essential

I ) ) also. Simply isolating these variables is not enough. For example,

it is well-known that speed affects fuel consumption. The important

factor is the specific relationships among the variables; for example,

the amount of fuel consumed at each speed for each class of ship -

the fuel consumption curves. These relationships are often functional

and/or stochastic in nature. They are the technical relaticnships

and can be considered the "invariants" in the system in the sense

that any decision-maker must take these relationships into account

or suffer the consequences.
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In estimating the amount of any particular kind of resource

which will be required, it is necessary ro take into consideration

the amounts of the associated inputs that will be used in the mission.

There are two types of associated inputs: complements L&ld substitutes.

In the case of Navy Special Fuel Oil, an example of a complementary

input is ships; an example of a substitute input is JP-5. For

complementary inputs there is a direct relationship between the amounts

of the inputs required; that is, the larger the number of ships

that are available the greater is the amount of fuel required. For

substitute inputs there is an inverse relationship between the amounts

of the inputs required; that is, the larger the amount of JP-5 that

is available as ship propulsion fuel, the smaller the amount of

'NSFO required. Consequently in estimating the amount of a particular

input, like NSFO, it is necessary to simultaneously estimate the

amount of associated inputs because any change in one is accompanied

by a change in the other. If the decision-maker is provided with

a schedule of the amounts of these inputs, then he has available

to him the trade-offs which constitute an important part of the

alternative ways of performing the mission.

A Way Toward Better Estimates

One way to improve the quality of the estimates would be to

design and run experiments to determine the functional and statistical

relationships between important variables; for example, the relation
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between missions and the time-speed patterns. Another procedure

would be to investigate the impact of changes in the scenarios or

assumptions on the important variablos directly. With a data

processing program, like the one developed by the study for making

ship propulsion fuel requirements estimates, it then becomes possible

to study variations in the scenarios and the assumptions directly.

In many cases, an accurate determination of these planning elements

of the system can be obtained by careful, open-minded quantitative

study or by well-conceived, well-executed experiments - either in

exercises or in other non-wartime situations.

Requirements Estimates and the Planning Process

In short, accurate estimates of the amount of the inputs

necessary to perform even a well-defined mission (the output)

require a determination of the variables that influence actual

consumption (like the time-speed patterns and fuel consumption

vs speed curves) and a determination of their interrelationships

in the performance of the mission. With these "invariants" it

will be possible for a decision-maker to have a schedule which

tells him the amount of fuel that would be required to perform

this mission for various amounts of time. For example, if you

want to perform the mission in 10 days, with two ships, it will

require between 400,000 and 500,000 barrels. If you want to perform
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the same mission in 11 days with the same two ships, it will

require bet-ween 375,000 and 450,000 barrels of fuel. On the basis (

of this information the decision-maker car. choose the best of the

alternative ways of performing a mission and evaluate the cost of

the mission - i.e., the foregone alternatives. Even without this

information, he is still choosing among these same ways.

Any estimation, by simulation or otherwise, which treats these

relationships as non-stochastic and/or nonfunctional will result

in inaccurat& estimates of the imputs required to perform a mission

and consequently in inaccurate estimates of the resource and monetary

costs of performing the mission. Only with this information avail-

able is it possible to make accurate estimates of the resource and

monetary costs of performing a mission. Then the "best" method

of performing the mission can be decided on the basis of an objective

appraisal and not left to chance alone.

Moreover, the recognition of the possibility of variation in

the quantity of a particular resource requirement makes it possible

to directly attack the problem of what level of that resource

requirement should be met and stocked. For example, a decision

must be made whether to provide x barrels of fuel which would be

enough fuel 95% of the times the mission is run; or whether to

provide y barrels which would cover the mission 94% of the time and



to slow the mission down in order to make up for the difference in

fuel. This is really the important question of what would happen

to system performance if a little more or a little less of that

resource were available. This is an important decision whether

it is made explicitly or implicitly. This approach avoids adopting

the rigid attitude which says-"we need x barrels", an attitude

which can be costly when x barrels are not available.

The selection of a mission is exactly the same type of problem

for the next level of decision-makers. In this case, alternative

missions are the input. However, accurate data are even more

difficult to obtain because a greater number of variables confront

the decision-maker and they are more difficult to quantify and

()1 estimate.

Once the "best" or any other way of performing a mission is

selected or once the mission is chosen, then the amounts of each

of the resources required is known. If the resources are not in

the system, it is necessary to pay the delivered price to have

these resources on site. If they are in the system, the cost of

using them for this mission is equal to their value in the best

alternative mission, (the mission which is given up because they

are used in this one). One way to estimate that cost is to use
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the replacement cost of the rescurces, i.e., the delivered price.

Consequently the selection of the way the mission is performed,

along with the delivered price determines the budget. If the

amount of money specified by the budget is not made available

then all the resources will not be available and the mission will

not go off as planned. If the mission was planned in the best

possible way there will be a deterioration in it. If the planned

mission was not optimal, then by revising the plan it may still

be possible to perform the mission, but this could have been done

beforehand when the flexibility to decide on the "best mission"

still remained. Any unplanned changes in the resource requirements

or in the delivered prices of those resources, which occur after

the budget for the mission is determined, have a similar effect

on the execution and performance of the mission.

Hopefully the relationships are not like the ones found in

the estimation of ship propulsion fuel requirements - ones where

the fuel requirements are very sensitive to the speed and where

good estimates of the speed are virtually impossible to determine

beforehand. But if the variables are of this nature, then these

facts must be accepted and the decision-maker must make his choices

in this context. Assuming or acting as if they were different is

fraught with peril because it will lead to the wrong amount of

resources being available at the wrong place at the wrong time.
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If the required resources were not available, there would be a

(degradation of mission performance. If more than the necessary

resources were made available, there would be a degradation in

overall mission performance if these resources could have been

used to better advantage elsewhere.

Once it is recognized that actual and estimated fuel con-

sumption will vary, the desirability of having a procedure for

determining when the actual consumption is deviating from the

estimated consumption and having a flexible support system which

can rapidly adjust to the new requirements becomes evident. Re-

quirements are not fixed. Planning as if they were rigid is costly

and leads to unnecessarily poor performance. Recognition of the

()) variation and an attempt to determine its causes will improve

system performance. This approach will make it possible not only

to determine the amounts of the various inputs which may be

required, but also to develop a system which will make adjustments

possible if more or less of the input(s) are required.

In Summary

Good planning requires an understanding of the planning pro-

cess (i.e., the application of the decision-making process to future

decisions). Planning is likely to be inaccurate: (1) if any step

in the planning process is omitted,or (2) if there is inadequate
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understanding of the factors which determine the amount of resources

required or of the nature and implications of variations in the

amounts required or in the causes for that variation. Planning

factors which are used to make these estimates but which do not

give these problems adequate consideration will lead to inaccurate

estimates. Inaccurate estimates of the amount of the inputs required

or available will inevitably lead to a deterioration in the perform-

ance of the overall system. Low estimates will result in too few

resources available for this particular mission. High estimates,

while providing more than enough resources for the particular mission,

will result in too few resources for other missions since there are

always limits on the amounts of resources which are available from

the private sector of the economy.. Accurate planning will improve

system performance. Accurate planning requires good factual infor-

mation, knowledge of the workings of the system, exrerience and

judgement. In those cases where research can substantially improve

our knowledge of the amounts of resources that will be required

and available and/or our understanding of the factors which influence

the amounts of resources required or available, it will substantially

increase planning accuracy and system performance. But improved

knowledge of the system obtained through research is not enough.

The decision-makers must have an understanding of the planning

process and the nature of the planning elements and must apply this

knowledge in planning.
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DOD Logistics Research Conference
Warrenton, Virginia, 26 - 28 May 1965

Colonel Stanley C. Lewis
Air Force Logistics Command

LOGISTICS PLAITING ELXWNTS

LONG RANGE PLABING

I. The purpose of this paper is to examine the logistics
planning in the USA?, indicate certain changes in logistics
capabilities that will be required to satisfy conditions that
will exist in the 1965/1975 time period, and finally to point
out some areas in which logistics research can and should be
applied. The Air Force Logistics Command at Wright-Patterson
APB seldom embarks on pure research studies to refine or change
log~.stic procedures or policies; instead, evolutionary changes
are made through constant and comprehensive general-type
studies. Hence, to be of optimum ben-fit to the panel members,
I shall digress, somewhat, from the standard format.

2. (CHART 2) The spectrum of factors involved in long-range

logistics planning is extremely wide.

a. The future logistic system must be designed to satisfy
conditions imposed by factors over which the logistic system has
no control. They are:

(1) Changes in the force structure to be supported.

(2) Changes in the threat posed by the Communist Powers.

(3) Changes in strategic, tactical and defense operational
concepts for both peacetime operations and for war.

(4) The emphasis being placed by the Office, Secretary
of Defense on integrated logistics management.

(5) The recent adoption of the DOD program management
concept as a technique for evaluating the cost/effectiveness of
proposed and approved programs.

(6) The future economic constraints.
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(7) The technological advances that will occur in the
tools of logistics.

(8) In addition, some changes to the system are needed
for the resolution of problems currently being experienced.

b. A thorough review of the foregoing factors, would lead
one to conclude that long-range logistics planning could be
studied from two different frames of references

(1) First, external factors, such as the DOD integrated
management concept, would permit planning with respect to logistic
roles and missions. Such planning requires the planner to proceed
from a DOD frame-of-reference.

(2) Second, the logistic system consists of several hundred
processes that are inter-related. Planning could be accomplished
to determine whether current problems or the evolving external
in'fl-encing factors require any change in the logistic concepts.
This planning requires the planner to proceed from an Air Force
frame-of-reference.

0. (CHART 3) The fact that there are several hundred logistic
processes can be illustrateds

(I) Logistics is commonly thought of as consisting of a
number of funotions, such as proourement, maintenance, transportation,
Oommunications, supply, etc.

(2) The function of supply actually onsists of a large
number of operational systems, such as cataloging and inventory
control.

(3) Each operational system in a functional area consists
of a large number of processes. For example, the operational
system of requirements employs a different process for oomputing
Hi-Valu item requirements than is used for Cost Category IIv
recoverable items. Tbose, in turn, are different than the process
that produc3s materiel stratification or definitization of war
reserve materiel needs.

(4) Planners are confronted, therefore, with the task of
determining whether changes should be made in the logistic concept
underlying each of the processes.

T. As previously stated, there are a series of factors external
to the logistic system which influence the characteristics which
the logistic system should possess.

54



( v a. (CHART 4) One of these factors is the threat expressed
in terma of the levels of war intensity which the logistic system
must be caapable of supporting.

(1) During the past decade, the logistic system was
required to provide a capability for supporting two types of war.
One type of war was referred to as a limited war, which vould be
a way of relatively low intensity. The second type of war was the
nuclear holocaust.

(2) Project 7FRECAST described the spectrum of wars for
which oapabilities are required during the next decade. The future
logistic system must be capable of providing sustained support to
counterinsurgency operations, a conventional war, or a counterforoe
war involving the highly selective use of nuclear munitions. 7.
addition$ it is necessary to maintain the high state of operational
readiness required to prosecute a counter-value warp i.e., the
application of total military capabilities. The most important
logistic consideration in this concept of wax is the requirement for
a capability of providing sustained support below the counter-value
war level.

b. (CHART 5) The future force structure will be reduced in
terms of its size. Throughout the decade, the force will continue
to be comprised of aircraft, electronic systems and missiles. The() systems will be more complex than at present, and this factor will
tend to offset the reduction in size and thereby stabilize the
resulting logistics workload.

(1) There will be an increasing number of program elements,
i.e., weapon system which are employed for multiple missions.

(2) During the latter years of this 1965 - 1975 decade,
there may be Air Force manned space operations. It will be
impossible to conduct the research and developient necessary to
produce the logistic concepts and standardized equilpent applicable
to space operations, until a program describing the general
characteristics of these systems is published.

co (CHART 6) During the next decade, the rate of technological
advancement in logistic tools will exceed that of the paat decade.

(1) Direct voice input to computers should become avail-
able before 1975. This dovelopment will .permit major changes in
reporting techniques. During this decade, low cost cathode ray
tube and television tube data output capabilities will permit the
direct support of operating personnel requirements for information,
Equipment will have a very high level of reliability.
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(2) Maintenance diagnosis will be greatly improvod by
availability of both internal and external automatic check-out 1
equipment. This squirznent will reduce workload, and wa]pon
system out-of-commission time.

(3) Further daveloipnents in high speed comunications
will allow the interconnection of bases, command and control
headquarters and -upporting logistic elements. Direct computer
connections between all of these elements will be possible. The
logistic systera will have direct real time access to all available
data in the total system,

(4) Major improvements in logistics soft ware, i.e.,
system understanding and design will become available through the
use of mathematical models, cost/effectiveness evaluations and
the potential for systems evaluation.

(5) The introduction of long-range crgo aircraft, with
high payload capacities, will enhance deployment and logistic
support capabilities.

. (cHART 7) The recent adoption of the program management
concept wl1l necessitate a reorientation of logistic management
systems.

(1) Thia concept organizes the total DOD program into
nino (9) major program packages - the strategic retaliatory package,
the continental defense package, etc.

(2) Each package is broken down into the program elements.
This breakout permits an analysis of the cost/effectiveness being
experienced for each weapon system. The concept requires that plans,
programs, budgets, funds and accounts be maintained by program
eleme~its, i.e., by weapon system. If a weapon system is employed
in mote than one program package, it will constitute more than one
program element.

eo (CHART 8) Past experience clearly reveals that resources
are always limited in comparison with total logistic requirements.
Most likely, future constraints will be more severe than those of
the past. Logistic plans must provide concepts for processes vhioh
optimize total Air Force capabilities within the funds appropriated.

4. In view of the foregoing, it bcomes necessary to limit our
discussion to a small number of significant areas which appear to
cause major changes in our thinking. One other consideration is
to discuss those subjects which have greatest interest to the
members of this group. Beoause of these things I would like to
briefly disoussa
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} ao Automation.

b. Integrated Logistic Doctrine.

0. Logistic Planning.

5. (CHART 9) Automation remains in a state of rapid development.
Key developments of interest to Air Force logistics planning exel

a. First, that opportunity exists for employing data to
increase the productivity of men, weapons, equipnent, spares andfacilities.

b. Second, tha Air Force is the world's largest computer user
and has appl!aa automation to a wide range of applications.

0* Third, new technologies hold promise for early operational
employment, i.e., direct voice inputq CRT displays of selected
data, time-sharing and low cost bulk storage.

6. (CHART 10) Future data automation capabilities should be
exploited tos

a. Facilitate the evaluation of policies at the Headquarters
USAF level.

b. Maintain a bank of information required in connection with
initial support planning.

o. Provide a basis for a continuous evaluation of mrAjor command
concepts.

d. Provide real time monitoring of virtually all aspects of
whol~eale level logistic support.

7. (CHART 11) It is believed that the USAF should take the
following aotions t

a. Initiate development projects to capitalize on technology
availa'bie in the 1970 - 1975 period, including the starting of an
education program.

b. Issue a system development guide.

c. Generate maintenance data from automatic check-out equip-
ment (ACt).

d. Put into operation a system that provides direct access to
the manager of all essential data.
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8. (cWBT 12)

a. A review of the DOD logistic concept of integrated manage-
ment indicates that it overshadows all problems and all estimates
of future facotora which influence the design of logistic concepts
and processes. This DOD concept concerns the military services'
logistia roles and missions.

(1) (CHJRT 13) A brief review of the history of integrated
logistic management tends to clarify the problem. The military
services hiave gradually been relieved of certain responsibilities.
ThetS responsibilities are of two types*

(a) The Federal Catalog Program and the Military
Standard Requisitioning Procedures are examples of losses in
responsibility for specifying the procedures which the services
will employ to perform certain processes.

(b) The establishment of several single managers and
their subsequent reorganization under the Defense Supply Agency are
examples of losses in responsibilities for specifying procedures to
be used as well as responsibilities for performing the processes.
The fact that the DSA has over 800 military personnel and approxi-
mately 31,000 civilians provides an order of magnitude indication
of the reduction that has occurred in the military services logistic
mission.

(o) The reference to the F-4 and F-11 aircraft
indicates that a form of integrated management called "Single
S-ervi 0ce Management" is to be employed for support of these
aircraft. The Air Force. in these instances, is the single
service operational logistics manager. The problem in this concept
is one of determining the degree to which one service should support
another. There are advocates of the concept that the Air Force should
perform all logistic processes and support Navy activities just as if
they were assigned to the Air Force.

(d) Reference to Project 60 alludes to the Secretary
of Defense decision to integrate certain of the military services
contract management functions. Responsibility for integrating
these functions has been assigned to the DSA. Integration of the
functions has been completed in the Philadelphia region. Ten (10)
other regions will be integrated in 1965. There has been some
speculation that a n*;w DOZ agency may be established to manage the
eleven (11) regions once the DSA has completed their integrationz
The Air Force would contribute approximately 9,000 personnel to this
integrated management agency.
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(e) At present, the military ser vioes are
cooperating with both the Office of the Secretary of Defense and
the DSA in completing a series of studies treating with many facets
of logistics not heretofore studiedi

1. The OSD Aviation Study is designed to
determine the extent to which the military se AIces depot level
maintenance and supply warehousing functions could be integrated.
This study will result in action to consolidate workloads into
preferred facilities without z'z&%rd to service jurisdiction. The
study may lead to a &ase-out of some of the services' facilities.

2. The Aeronautical Materiel Iknagement Study
was designed to determine whether logistics management of aircraft
engines, engine parts and related accessories should be integrated.
The study was completed and a decision to leave management with the
services was made. The study indicated that there were major
problems being experienced in the interservicing of assetu. The
services have undertaken a program to resolve these problems. It
must be presumed that if the services are unable to denrnstrate
major progress in resolvitig these problems, the Secretary of Defense
will reconsider the feasibility of integrated management.

. The Materiel Utilization Study is similar to
the Aeronautical Materiel Management Study except for the fact that
it embraces 240 Federal Supply Classes not heretofore studied.

1. The Interface DSA/Services Study is designed
to determine whether the DSA. cart now assume additional responsibilities
for management of materiel already assigned to the DSL.

J. The Item Management Coding Study is designed
to determine whether the services have coded items fo- services'
management which could as readily be managed by the DSA. The Air
Force, at present, is managing approximately 325,000 items that
were coded out of the classes assiaed to the DSA.

6, Another study is underway to standardize the
provisioning process within the DOD.

(2) (CHART 14) The history of integrated management
provides an estimate of the current situation.

(a) Generally speaking, the services have objected to
every proposal to integrate a facet of their logistics systems.

(b) The Secretary of Defense has not diapproved any
proposal and has approved most proposals to integrate logistics.
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A decision on some proposals has been deferred as was the case
wit-h the Aeronautical Materiel Managaent Study.

(o) In the ab sence of fundamental principles
(comprising a logistics doctrine), the Air Torce has no sound basis
for either supporting or opposing a specific proposal to integrate
a facet of its logistics system. Some of our officers may suggest
that some of the decisions to integrate were sound. In any 6,nz,
the logic of the services' position urgently requires a re-examination
in light of the numerous studies now in progress.

(3) (CHART 15) A general review of logistic processes
rmveals that they may be classified by the level of management
involved in performing them.

(a) The processes involved im planning, programming,
budgeting, requirements, inventory control, the making of engineering
decisions and funds control require the manager to be responsive to
the operational program objectives of the services' program elements,
These processes are properly referred to as logistic program related
management processes.

(b) The processes of cataloging, procurement, ware-
housing, maintenance, accounting, data servicev. etc. are, in the
main, managed without direct reference to the operational program
objectives of the supported program elements. These procosses are
9roperly classified as "logIstic operations management processes."

(4) (CHART 16) There is an inter aependence between
military operational capability and logistioss

(a) The program related logistic processes are thoeso in
which decisions are made which tailor logistic support oapNbtiities
in a manner designed to achieve the operational objectives of the
services' force structure. Responsibility for management of these
processes cannot be delegated to a sister service or to some other
aphry.

(b) The logistic operations processes may be delegated,
provided such action produces savings, and provided the risk taken
by such delegation does .ot produce an unacceptable hazard to
military operational capabilities.

(5) (CHART 17) This concept may be stated as elements of
logistic dootrino.

(a) Program related logistic processes must be per-
formed by the service which is responsible for the resulting
military capability,
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(b) Logistic operations processs may be performed
by an agency external to the service responsible for the resulting
military oaabi2ty. Such support, however, must be assured,
comensuorate with the degree of hazard that non-performance would
entail.

(6) (CHART 18) It is felt that action should be taken
to immediateLy enunoiate Air Force doctrine, clearly establishing
the limits and conditions to which integrated management will be
subscribed. Further, that action be taken to cause the military
services to jointly adopt this doctrine. Action should then be
taken to oaus6 the Secretary of Defense to subscribe to and
enunciate this dootrins. Until this is accomplished, there can be
no effective long-range logistics planning by the services.

9. (CHART 19) Now, a quick look into logistics planning itself.
Logistics Planning is one area in which research is badly needed.
We ahculd have a set of attainable long-term planning goals to
meet future commitments. DIe to the c=plexities of logistics
planning, and only a few have been talked to in this paper, one
wonders whether or not any change should be made in the emphasis
placed on, or organizational arrangements made for, accomplishing
logistics planning within the Air Force.

a. (C.1 20) Again looking at the overall spectrum of
logistics planning, notice that the planner is confronted with
postulating whether changes should be made to hundreds of individual
prcoessesp and if so, what these changes should be. Only by estab-
lishing specific time-phased goals with respeit to each of these
processes can a capability be created for forecasting future years'
needs for men, equipent and facilities.

b. (CHART 21) Recent years have witnessed the emergence of
numerous high level organizations external to the Air Force who are
engaged in logistics planning. The Logistics Management Institute,
the efense Supply Agency analysis staff, the General Accounting
Office, the OSD and others are studying individual logistics
processes out of context with the total spectrum with which
logistics planning must treat.

c. (CHART 22) Unless the Air Force is to abrogate its system
design responsibilities, it must establish a logistic system
planning organization that is second to none. This organization
must develop logistics doctrine, policy, concepts and procedures.
Because of the magnitude and complexity of the task, it will be
necessary to employ the most qualified talent available within the
Air Force and, in addition, utilize such assistance as can be
obtainqd from Unive_ .ities and Industry where appropriate. I
believe this goal should be accomplished immediately, if in fact
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it is not already too late. Conferences of the type we are in
now could do much in bringing the problems of logi stic planniers
into sharper focus,, thus allowing research to ;wovide answers
more quickly.

10, In onlusion, you hawve seen sowe of the logistic processes
and systoms as the Air Force looks at them. The challenge to
planners to improve their products has never been greater than now.
Planners can and do have a great impact on the world around us,
an an axamnple, of this let me cite the following which, incidentally,
is one of the few pure "research" tasks undertaken by Air Force
Logiatics Command.

a. In 1962 Ganneral v,.MAk recognized the need to improve the
sur~vival and reconstitution panture of the U. S. Forces and logistics
in the event of an all out surprise nuclear attack on the CONUS.
This command subsequently developed a Mghrly sophisticated war game
to- provide a sound estimate of the situation with respect to CONUS
airfie lds, national petroleum re sources. mi litaxy, installations
and other resources totsling 7,500 locations or' reasroe points.
The tim uader consideration was 1 Julyv 1965.

b. Initially a working group was formed composed of highly
skilled technicians in the fields of mathematics,, logistics, data
processing and computer prograing. ^.^ntact was made with the
Office of Eergency Planning, National Eesouiroes Evaluation Center,
the Office of the Joint Chiefs of Staff, Federal Aviation Agency,
the Department of Interior, the Department of Defense and others
to obtain from each selected elements essential to the development
of the desired product.

o. The major characteristies of the game included five (5)
elemental

(1) First, a list of potential COMMS targets was required.
These were obtained from the IWOE and included six (6) JOS attack
options used for a 1963 wargame.

(2) Second, sdze of weapon and the CIP to be used againat
each target.

(3) Third, the latest national intelligence data on
projected number of weapons and carriers was developed.

(4) Fourth, negation probabilities were developed for each
type of weapon delivery. This was a compoelte of aboret rate and
U.S. kill probability.

(5) Fifth, included prevailing seasonal winds used to
determine the effect on fallout.
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d. With the use of an 1105 computer, the Monte Carlo
technique was applied to determine for each location/point the
overpressure and radiation dose rate probability for two attack
phases; Phase I Missiles only and Phase II Missiles and Aircraft
combined. A Phase III product ranked these locations/points in
order of probability of survival or availability. Trial attacks
were run 100 times on each of tho locations. At a cost of
$116,000, twelve volumes consisting of 100 books were published
aud subsequently distributed to Headquarters USAY and each
major air ommani. They in turn used it to validate/invalidate
previous selections made for dispersal and regroup of their
aircraft, material and personnel in a nuclear environment. As
a result of this study, AFLO was able to make sound logistics
decisions such ass concept of logistic support required. in the
environment, selection of sites from which to implement the support
ooncept and. procedural refinement to fit the situation.

11. One other indispensable tool to the logistician is simulation.
It oan prove cheaply that an expensive process is feasible. Because
Dr. Murray Geisler has a sub-panel on this subject, I will not cover
it in any detail except to say that it is incumbent on all planners
to understand and appreciate what simulation can do in assisting
them.
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SOME PROBLEMS OF LOGISTIC PLANNING FOR EMERGENCY OPERAl' [01r!c

IN UNDERDEVELOPED REGIONS

W. Scott Payne

Purpose

It is the purpose of this paper to 4 -- ate and drefjne 'nmc

of the problems that arise in logistic planninq for tY -',pp,.t

of forces introduced on an n-me3,gcncy basis into uner,], iC.I(;rri

areas.

Scope

This paper focuses on the difficulties of planning for those

activities necessary for the (kvl.opmc:nt ,ind opr.i "i,,r ,,i.

logistic systcm start'ing with the arrival o" fhe i ip3.1,lI ,,f:,. II:

does not encompass the planning problems associated with the stra-

tegic lift nor with inter-theater logistics. While the paper thus

eschews an examination of many of the elements of the logistic plan-

ning process it will nevertheless have implications for a variety

of these elements as well as being more specifically conrerned with

logistic planning for readine'ss for the kind of opcrition, 'izcusscd

here.

Emergency Operations in Underdeveloped Areas

Emergency operations covers a spectrum of operations from a

show of the flag to combat operations that may include rather siz-

able regular military forces including those of allied nations.

Such a d(fAinition wou.d cover our operat'ions :in th. ,(1,.,jijon cris:Lz

the Korean War, and, more recently, in th2 ])omin:EMT l.1, l.iC.

-7
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Underdeveloped refers to economic level. The similarities

of unrdi-drvl]-,p(.d coiinlt.i n tlve bornn mimmnT' izr,, .ls f,'1',w-;:'

" I. IL .\v I- v- .11 ,' . II I f.',,. -, w 1ll .1l .l l . ,~ IH t l , ,1

poor 1ietlLh, .Low literacy, and primitive shelter;

2. Inefficient agriculture occupying a large fraction

of the labor force;

3. A dualistic - or even triplistic - economy, including

a large subsistence sector;

4. A tropical, or near tropical, climate and location;

5. High birth rates, resulting in too few adults avail-

able for work;

6. An uneconomic culture, in which individual incentives

to earn money are unduly limited."

In addition to these similarities -- and, in fact, partially as

an outgrowth of them -- there are other striking features to be

observed in emergency military operations in these countries that

form a common pattern and are of particular significance to the

problem at hand. Those characteristic features confront .loisticians

with problems and elements somewhat different from those ordinarily

anticipated and add to the uncertainties of logistic planning. Many

of these characteristics will have been observed in recent US emergen-

cy operations in economically backward regions.

Enke, Stephen, Economics for Development. Englewood Cliffs,
N. J. Prentice-Hall Inc., 1963. Chapter 2.
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Such regions ire distinguished by the lack of an existing

tr,'ic,,,'i., xi\dw,,rI. 'lire iz it paucity of rail],road traekage and

rolling tAock; and the rodd system is generally rather meager

with a limited number of all-weather roads of good load-hearing

enipabi]ity. hile those countries bordering on the water may

li, wve po(rt:; o[ rither moderate capability, the approaches thereto

and the covered storage available are limited in number and capacity.

In geneval, there is a lack of installations that might be used

for storage or service.

Most of these regions are characterized by poor health and

sanitation conditions which are reflected in high disease and

death rates., These conditions are accompanied by inadequate medical

facilities.

In emergency operations it is important -- imperative -- that

4 ) j US forces arrive as quickly as possible to prevent the outbreak

of hostilities or to provide combat support to government forces

under attack from insurrectionists or invading units.

Typically the population of the underdeveloped countries is

fragmented into several political groups -- and perhaps religious

and cthnic groups also -- some of which will have the support of

foreign governments unfriendly to the US. The clear distinction

between friend and foe and between issues and their supporters are

extremely difficult.

If combat is underway, whether sporadic or intense, the local

for,::; 'iely will., ) "i.n0,J)abln of povidincr cover :, -;n(:1Ir:L1:y For

1L , US 1,1,. I:orcu, 'rri.va, . JS the, combat :'..; .ever , 1.I"; 2 .IoJi tic

* , units may have to provide their own security at the expense of( 89
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fulfilling completely their support mission. Even if combat is

not under,-ay and no particular cover is required, it is unlikely

that the local forces can provide any administrative support --

the reason for the dispatch of US troops certainly will require

the full attention of the local forces.

As a matter of fact, the local forces are characterized by a

lack of logistic support doctrine, system, and units. It is apparent

that logistic support of some degree will have to be provided them

if the operation continues for even a modest period or if it becomes

intense.

In addition, it is highly likely that some support of the local

population, or sectors of it, will be necessary. Typically, this

will be in the form of provision of medical supplies and treatment

and perhaps water and food, clearance of debris, repair of electric

communication, and other utilities, administrative services of the

local government, and undoubtedly other like functions.

As can be observed from recent and current operations in these

regions, a high degree of para-military activity will be encountered

from the onset of the operations. The guerrilla action will be

directed to a consi:derable extent against the logistic system and

in particular against ground transportation s- as to isolate and

eventually overrun not only -military units, but also centers of

population. There is no stable front or line of contact, and,. in

fact, the severance of the friendly front from the rear is a prime

object of guerrilla activity.
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As noted earlier, one of the important simi!arit4-ies of tha

backward countries is that of a tropical or sem-trcpiral 3c'ation.

This does not guarantee similarity of physical tr1rMi , - Ihj;.

count-ries which will vary from mountainous tropical junales through

lowlands, river valleys, and deltas to desert. What is similar about

the terrain in these areas, 1-9wever, is that they generalaly are

unfavorable to the kinds of military operations towar] which much

US training is focusel -- that ordinarily conducted in Western Europe.

In summary, emergency operations in underdeveloped ccunt--ies can

expect to encounter a sparse network of roads and rails, meager logi-stic

installations, difficult terrain, a por resource base, and low

sanitation levels. Political difficulties -- that required US

forces in the first instance -- will generate attitudes of uncertainty

to those of outright hate on the part of the populace as well as

Drovidirg an atomosphere of confusion, irrationality, and one con-

ducive to incitement of riot, further insurrection, and revolutioary

support. Guerrilla action can be expected to start if it has not

been u:nderway for a good long time.

The implication of the foregoing comments for logistic spport

and, at a different level, logistic planning is apparent. In the

context of the purpose of this paper there are three problem areas

of particular siqnificance; 1) the development and operation of a

logistic base -- and system -- in a very difficult enviro-ument', 2)

the protection of the logistic system, particularly the lines of

comiinication (L0C) and the logistic base complex -- bo it onrE: or

many small service and administrative areas, depots and the like --
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against intenittent or continued guerrill'a attar2-, al 3) Pa_ ; a31 y

CO c'rilpkze lrogistic Suppolrt Of thr locall fA'rzs;~ (a 1---.I:: _

forces in combined operations) and smme sectors GE E>: r:-_.

]Ais paper directs Is attnUton tc a re%,, n4t a!:,- IT tie

difffic :,ties attendant upon lopistic planing in these L_!_a areas.

Yor1ovcr, no standard plamnning factorz or %-jnt I % -l .. :. j:cz-,

but tne sensitivity of curment standards to these kirdtls cper-tions

will- be noted, and the directions that reevaluacion .aqh to fo-ow

can he observed.

Development and Operation of a Logist-ic Base and.Syste.

An increase in requirements and chanyes in polic7 will -_- e necessary

in three traditional logistic functions, K ,iorover, in tI r.4 . rror~nent

under discussion the interconnection of tbese ft-rctiens is :-ch that

an increase in the need of ona serves as a nultiD1a'ier for the need

of one or both of the others. These functions are transport, enpineer

construction, and hospiti zation and evacuation.

Railroads will be used very little, partly because of the .imted

trackage and equipment and partly because of their vlnerability to

guerrilla action. Thus, other modes of transport will hay': tc meet

the need, or the tonnage will have to be redfted. A, thr, tranr-port

net in total is generally inadequate, this means that the materiel

probably wilI move over i limitcd road net.
The overall physical condition of the road net beinq fair to

poor for the most Dart raises another transport problem comnon to

these areas. The niunber and size of bridqes, tlhe rati-lir -low 1oad,-

bearing condition and -lmited width of roads may wdJ :-rJ, ai res. triction
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as~ -hi frce si2e and Cuis-cfr. ---cprazlom ii-cma: -

a 7rneater mx of trarlsz-Gri v Viciz rt: -~r

..Li A- al'A a~~tti~. or a cr,!4Aatient cr- I)Ite - ':

-~ also tna Csogree tramih vior econic, i art' r;2 --

1~AAeermet, thie pnThLt is Ut:-t the Ioqistic- tp2ener a~h cccunt

or the--e res-rannts -- des ie the uncertair ecs in az s~~i

magnitrd'e -- on transport in pl~anning for, co-ntircenc-. -cv;7atf-'or in:

th' aras of inter-,:t 'hera. Anid he irust e1couraue ar& ici4t

ir. ni~~c stuidies tliat wril I shot-; him thne Itrai-i n -~z

~dtviv~i means~P. of ov-iorrinej thc re-ztri in: :;, !,i ~. . V,

lhc poor transport netork .is lack of fixedin :.o,

the pd -,or sanitation conditions, the natu~re of flhe phyr.II3 k-ivirN-n-

--~n inlclu~ding frequently a paucity of constrlictiton !:,-cria.Is

will ~:dea requirement above noxmal on the engineer i Lt in s-uch

forces. At the outset they will be needed to improvc anii, rrmnhUitate

th roUnt O clear obnntaclrs, and j-;rovide" cJ n-rawa' Ii itr- ~ cJir

'111d -A1oraty: aremts. To off sct tho(- lack of railroach . tonrnqe
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,..ver -- tracks. -,ight L' thte only alternative mcde at the outset.

71-d cn.- thb zi vi:-s .1. ha've to increazc thir dir'xri "t --

rere ,.dxts r -ore fr quent r.ovenent; and tie latter rcc;,r:s hard

s,:=acei broad roads for such sustained effort. Here acain the

en ineer requirements i-ll1 have to increase cmmensurately. These

increases are, of course, suject to considerab! ver--Dnrce, and

.-ene-3Uy they are a function of the size of the force, the duration

of the operation, and, as we shall see later, to other imjportan,

factors tnaracteristivc of t-Se sorts of emergentY oprratin5, iP

s tary, =z .iti the transport function, t a anrdinq fact rs ror

the crn,_ icer activiti3s must be reevaluatecd and likely Jn:;t 1e in-

creased -- but the trade-ofrrs must be examined and the range of

uncertainties accounted for.

Disease -present a particular Droble in li -itd war in

underdeveloped areas. This can be inferred first from e>per ience

in Worli War TI : The Pacific, Southeast Asia and the 1.-liddle East

theaters had higher disease rates among US troops than did the

European theater. Ioveover, .the incidence of disease is related

to environmental conditiOT 3 and the prevalence of disease in the

area of operations. Thus, variables affecting significantly the

rate of disease among troops are (1) general level of sanitati,'-,

(2) qeneral health of the population, and (3) the prevalr.nce of

cnidemic diseacs. In underldeveloped region- (1) and (2) arc poor,

and (3) is rather serious. Disease rates can be expected to be

high rj ative to other areas. This comment is reinfor ccd by recent

operational experience including that of other Western forces.
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It is worth reminding ourselves that disease is the big

)I casualty prodixcing factor in ,ilitary operations in term.s of

the percentage of admissions to hospitals. (79.5 -:f all aOnissions

to US medical treatment facilities, a"" overseas theaters,

.T.4mnyu lq49 - 7Iiimicl- 1Q~wac Aiac 13 *I e 4-niuries, and

8% for combat wounds).

Data indicate a surge in the disease rate in thie first t.o or

three months of operations in any area. We can expect this surge

to be more pronounced in underdeveloped regions because of the impact

resulting from the initial introductions into these regqions of Door

sanitation and health, and because of the extremes in temperatures

and weather characteristic of these areas. This surge can .e ex-

pected to occur in the very early and critical stages of deployvent

immediately following entry into the area.

( ) It is apparent from the foregoing that in underdeveloped regions

non-battle casualty loads will be high, they Will peak during deloy-

ment, and likely will peak again during extremes in seascnal variations.

The peaking w.ill have. an impact on hospiital bed requirements and udill

cause serious degradations of the support (and combat) capability

intermittently during operations. The general increase in the

casualty load may reqpire some force structure changes to accommodate

additional preventive medicine units as well as a reorientation in

hospital bed and evacuation requirements.
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A somewhat different but ronetheless related prohlein that will

be encountered in underdeveloped regions is that of acclimatizttion.

Regardless of the disease rate consider the importance of the initial

effect on US troops entering a region of poor health and sanitation

and high disease incidence where combat and support activities will

have to take place part of the time under intense heat, or .;:oons,

or wind and cold. One must remember also that quite Jil-,Ly :hcre

will be no opDortunity for acclimatization before arrival in the

region and likely there ill be a lag in the effectiveness of pre-

ventive medicine measures. it is clear then that in oDerations in

underdeveloped regions a rather serious degradation of rupport cap-

ability is to be anticipated upon entry into the region.
The importance of the preceding discussion to logstic planning

like that of the engineer and transport functions is apparent.

Protection of the Logistic System Against Guerrilla Action

One needs only to look at South Vietnam teday, Maayd, Indo-China,

and Algeria recently, to grasp the difficulty and the critical nature

of maintaining security of the logistic system in underrveloped

regions.

Typically, the guerrilla action will place considerable emphasis

on the LOC and logistic complex. The results of such action are

three-fold. First, the flow of military supplies to the combat units

and other goods to civilians is severely interrupted, second, a number

of combat troops are diverted to protect the logistic functions,

weakening the combat units in their other mhi .rd, varioul

military units and villages are isolated to be overrun or converted

*la4ter. 96



Experience shows that maintaining the LOC in the facc of con-

certed rLirrL% la action is costly in manpiower and e~r~i' . :. i.:

corstant interruption of ground transport routes by itcn a3

well as direct attack on the movement of goods, raised z .

construction reqiuirement sianificantly. This rwuir ncmt ":'- ,'rther

increased by the need to Drovide some sort )f pasi 7r:- . r 'r, r

various depots and other supply and service areas.

The guerrilla attacks on the ground transport gno]rdcs and ara-inst

!ccistic facilities has resulted in the diversion of a nian7 as one-

third of the combat troops to protect such instalat-,s. in isolated

instances th number of combat forces committed to thec Drot'cticn of

road sccmpnrts zqppear startling in view of th:- total n,,''..r -r

and the length of the road segments involved. Eor eia..-e, in two

separate cases, between 60 and 70 combat trooDs per Mile were required

12) j~.. to maintain rather short segments of road -- for daylirht operation

only.

Perhaps the most critical -- and perhaps least appreciated --

consequence of the guerrilla action is to be found in th. dceisision

to abandon ground routes because of the high cost of ma;.Pni:ring them.

In many instances the abandoned road segments were: r!,1, r- ; ',y Oir

transport. In some instancqs this mode proved incapal3c of meeting

the requirements, but in others it did. However, and this is very

important, in abandoning sizable ground routes, it was found that

the local population in that area was also abandoned, or, equally

important, felt abandoned, to become supporters of ilhe q, jrrrji ll.

movement. 1n addition, friendly troop units at M1d -n(d o[ thez'-.e
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ZJmr:ntn:, stupplied and rcinforced by air alone. w,.,rt: 1*,-..-' , .'

and less capable Ict ingag-ing in aggressive actien. TT'- c-.,

isciation apDarently was also a detrement tc morale.

In summary, the costs of maintaininr a locfistic t.,LC in n

face or mrerrilla action can become high, and in pl .i n!n_:

extr-me care must be taken to lock at the alt rnati',r .- anl fc,'_.t-

ing lie requirements so that a log-stic need is not nc . I: tD-. cx-

pense ot other rissions.

Support of Local Forces

T-,ictll y the local forces in underdevelopcd rr-rior,; .1v--. maintainrd

at levels that exceed the capabilities of the reconoj,,j (7 '.,, ,-aintain

them; and typically the logistic struct-ure of these forcs Thile

adequate for garrison duty and perhaps internal security '- d

likely break down under moderate to severe combat conditions.

Tfhe implications of the above are that in combat t-, logistics

structure will have to be augmented, and some items of .upply .will

have to come from external forces. The former likci-v wil. rcquire

tcehni cal manpower and perhaps logistic unitts from- Il: fr.rc-z; the

latter .cll -require an increase in US resupply rates - particularly

fo-r -tfir..-tion, The problem may be magnifion 1. in i hc inJI i.a),

cOffib-:, th local forco suffor heavy equipment, .L;----. for to

maintained as operational fighting units they w.ill have to bc re-

equipped as well as resupplied.

Characteristically, much of the military equipmcnt in these

countries is obsolete, and repair parts for it are not available.

(nor0.lJy, tlho:r eoiintri (; (1o not hMaVe mil-nteNlfIMcO "101' :; flTh W.M
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-,,r, .r- St.ocks I.. -)W/ cxtCnt. This implies inecinvati-i4l ity betw-enl

( Jthc ecainimernt of local forces and that of the US forces auD~orting

them And it implies also that the variations in weapon mix -- and

prc-at'y in tro op composition -- among underdeveloped countries

and hence in suDply-rates will differ from those of the S and

amonq each other.

Thus, the logistic planner must be prepared, among other tasks,

to estimate (1) an increase in spare part supply - if available-

for varying kinds and ages of equipment, (2) a resuDply rate of

other items for varying force mixes, (3) requirements for varying

kbind] of major equipment, (4) the resultant increase in 11. tcchnical

scrvi.ce ,,nits needcd to (a) instruct and serve the local forces, and
(b) meet the increased maintenance arising from the use of outworn

local equipment and from the increased wear on US equipment travel-

4 )' J ing cross country and on unimproved roads.
Hopefully some of the increased requirements for logistic support

by US forces to aid the local units might be offset by the use of

local labor for various functions such as unloading, sorting, and

other like functions. It is true manpower is one commodity that

most of the underdeveloped countries have. These countries typically

511fA'r From unemploycnt and underomployment. However, other factors

are prevalent that may inhibit the availability and use of this labor.

Most of the labor force, though agricultural in nature, is concen-

trated near the cities. Thus, landings or deployments ;t distances

irom tho citics will have a smaller Lah o. market to draw upon. The

poor health of the population results in high absentee rates. The
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skills of the labor force generally are few, and the uses to which

this can be put are few. The labor force is not highly mobile;

the workers cannot be counted upon to move any distance away from

their locale to ai'd in the transport and other functions as the

logistic complex moves out from its initial landing site. And most

important, is the politico-military situation. The degree of de-

vastation, the stability of the government, and the gencral attitude

of the population toward the entrance of US forces, and its fear of

reprisals from the guerrillas will all have a severe impact and

restraining influence on the availaDility of local labor.

Thus, again the logistic planner is beset with uncertainties

in trying to determine seine guide lines for the use of local labor

in such operations.

Critical Period in Introduction of Forces

Ine additional comment of importance needs to be made. The

sigihificant and critical time in emergency operations in under-

developed regions is-in the early phases of the operation. Briefly

this is due to the following reasons:

1. Political uncertainty and fragmentation of the local

population

2. Supply and s4ipport" of local forces and population

3. Endemic diseases

4. Inadequate infrastructure

5. Lack of acclimatization of troops

The disorder and uncertainties prevalent at the outset of such

operations may be seen clearly in the following excerpt
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from an intervicw with Under Secretary of State Thomas C.

* Mann on the Dominican Republic crisis, reported in thq N'ew York

Times, Sunday. May 9, 1965, Page E-3:

"Our intelligence from the very beginning was that the
revolutionary movement itself was probably led 1,y elements
in the Dominican Revolutionary (pro-Bosch) part. bit it
was clear very early that elements of the zhr,.c Con-Inist
pa ties in the Dominican Republic succeeded in organizin-.,
arming, and moving into the streets very sizable 1i.i/
forces. This was knorn from the beginrrinq.

"What was not known, and what caused the embassy ultimately
to decide that the lives of American citizens requird
evacuation, was the virtual collapse in the ability of the
regular forces who were opposing the rebels and consisted
chiefly of military, army, navy, and air force, to brinq
the situation under control to the point where lives could
be protected.

"The movement from a posture of a normal revolution to a
situation of almost complete chaos was very sudden and
occurred only late on the afternoon of April the 28th."
[4 days after the revolt started.]

SUMMARY

The foregoing discussion has been directed at isolating just a

few of the critical problems that confront the logistician in planning

for emergency operations in underdeveloped regions.

Clearly there needs to be continuous re-evaluation of planning

iactors to reflect political events and the military capabilities

and environmental constrainsts anticipated in the spectrum of under-

developed regions into which our f.orces, migqrt be called. This re-

evaluation should focus on transpQrt, engineer, and medical require-

ments at the outset. The re-evaluation should examine thoroughly
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the trade-offs involved in looking at alternate means of providing

logistic support. And lastly, the thought must be kent *in mind

that the first few days of such an operation are critical.
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Mr. Donald Rohrbach
The Logistics Research Agency
U.S. Army Electronics Command

PLANNING FOR BALANCED READINESS

- Introduction -

The concentrated effort of the Department of Defense over
the past few years to balance military resource requirements
against total national requirements and to achieve, within projected
military requirements, an efficient allocation of resources has
evoked significant responses from the Military Services. 1 Speci-
fically, all of the Services have undergone major reorganizations
and intensified their efforts to use the most effective management
techniques available. Although considerable attention has been
focused on the major outlines of these reorganizations, and to the
dynamics of the decislon-making process for major weapon systems,
of equal significance is the degree of coherence and effectiveness
achieved by each of the major organizational compGnents which are
a part of the Defense structure. If the larger effort of the Department
of Defense can be characterized as "planning for balanced readiness,"
a detailed examination of how one of these major organizational
components participates will serve to illuminate the essential elements
of planning.

In this case, the examination will be from the point of view of
wholesale materiel management. In the Army reorganization of
1962, the materiel management job was sorted out from other Army
missions and functions and assigned to the - S. Army Materiel
Command (USAMC). 2 It is proposed to examine the issues involved
in planning for balanced readiness from the point of view of one of
the subordinate Commodity Commands of the USAMC, the U. S.
Army Electronics Command (USAECOM) which is responsible for
the management of Army communications-electronics materiel.

"Study Report on the Programming System for the Office of the Secretary of Defense.
OASD (C) Programming, Directorate for Systems P12nning, 25 June 1962; Hitch, Chas J.,
"A Planning-Programming-Budgeting System," Proceedings of the National Advanced-
Technology Management Conference, Sept. 1962, in Kast, F. E, and ,Roseuweig,. J. E..
Science, Technology and Management, McGraw-Hill, 1963.

2.
"Report on the Reorganizationorf the Department of the Army," 'Department of the Army,
.December 1961.
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To provide an index of the scope of the materiel management
job az:igned to USAECOM, of the 230 equipment systems identified
as mest important by the Army in its "Army Force Development
Plan (AFDP)," the USAECOM is responsible for the design, fielding,
and control of 80 equipment systems and -has a supporting interest
in about 130 of the remaining 150 equipment systems. Its annual
budget is almost a billion dollars, compared to an approximate six
billion USAMC budget; the USAECOM is directly responsible for
about 4, 800 major items and about 120, 000 secondary items and
repair parts. It is responsible for research, development, produc-
tion, fielding, and support-in-inventory of its major items; it has
appropriate operating elements to perform these functions. It also
has a small autonomous organization for performing logistics research;
the USAECOM Logistics Research Agency (LRA), which was estab-
lished in 1954 to perform logistics studies for Army electronic-
communications equipment.

In conducting its logistics research studies the LRA noted

that certain recurrent problems assumed a general pattern and can
be said to hinge on the broader issue of total planning for balanced
readiness. Following the usual approach to logistics research, as
part of the LIRA logistics study program, individual problem- were
isolated, investigated, and "sub-optimised" to the extent possible. * S
However, it was often the case that the particular difficulty under
examination was merely the symptom of a general absence of com-
prehensive planning; a lack of operational coherence or effective
communication, or some other basic structural defect. The pro-
vocative happenings in the Department of Defense, and specifically
the Army reorganization of 1962, gave LRA reason for trying its
hand at developing an integrated design for the management of Army
electronic materiel and solving some of the basic problems inherent
in military logistics management. Listed below are some of the
basic problems, some of the essential elements of logistics planning, 
that our previous work exposed.

First, opposing the achievement of a posture of balanced readi-
ness is the constant intrusion of secondary functional objectives
throughout the materiel acquisition cycle: Technological, program,
budgetary, legal, and political, to name a few. There is the case of
the development engineer whose primary obsession is the designing
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BI
) of the highest possible level of performance into Army hardware

without due regard to the relative level of performance which is
satisfactory or to the scheduled operational date for the equipment
or its related items. In some extreme cases an Army requirement
is forced to conform to the skill or bias of the developing Agency.
Then there is the case of the program manager under the extreme
pressures of program or budgetary constraints. In general, the
program manager deals with abstract terms equated with dollars;
too often success is measured by obligation of an allotted program
within given fiscal schedules, without proper regard to what is
being procured and the required operational schedule. Then there
is the case of legal and regulatory constraints; the Armed Services
Procurement Regulation and the intricacies of contract award and
administration, Small Business, Labor Set-Asides and al the rest.
In this vein, any interface with the Americar corporate structure,
coupled with the expenditure of public funds, involves the possibility
of Congressional review or political repercussions. Clearly, these
secondary constraints and objectives can be brought into proper
perspective only by tie maintenance of a realistic, integrated plan,
keyed to operational and materiel readiness objectives.

Another basic problem i achieving effective planning is the
attainment of organizational coherence. Within military logistics
organizations there is a tendency to gravitate to isolated functional
compartments. This comes about through the common practice of
specialization for maximum utilization of personnel resources, and
the fact that a traditional taxonomy cf related operations exists:
research and development, supply and maintenance, procurement
and production, etc. The functional alignment of Department of
Defense, Department of the Army, and U. S. Army Materiel
Command predetermines the substance of much guidance, policy,
and reporting requirements and tends to establish isolated functional
"stovepipes." At the operating level, this functional parochialism
must be balanced against sequential equipment life-cycle consid,.Cr-
ations geared to operational requirements. Although the need for
specialization is undeniable, the mechanics and the tools employed
in functional management may tend to become self-serving and
contribute to a tradition of technique. "Management" is often
measured in the relatively abstract terms of this technique, leading
to a nominal expression of reality and a measurement of accomplish-
ment in terms of skill in exercising the technique.
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A third important consideration is effective communications.
A major factor in the degree of success attained in planning for
balanced readinebs is the availability of timely and factual manage-
ment in-formation. Within a dynamic environment, with responsi-
bility for many items of materiel, and with a large operating and
management organization, the gathering, summarization and dissem-
imation of management data represents a task of major proportions.
The control of operations, the adjustment of plans, throughout the
extended life-cycle of military materiel requires the development
and maintenance of sophisticated. automatic management information
systems. The adverse conditions which result from a lack of inte-
grated and timely information are many and are not considered to
require illustration in this paper.

Finally, the crux of the military materiel management process
is the establishment of realistic and balanced plans which are contin-
uously consistant with higher level priorities and objectives and at
the same time incorporate the dynamics of evolving operational
factors. Hardware requirements must be continuously aligned with
shifting tactical concepts and technology; performance must be
continuously checked against this dynamic planning and the necessary
trade-offs against time, cost, and technical performance determined.

- Logistics Research Application -

Throughout 1963 the LRA performed a series of dependency
network analyses of the basic work processes implicit in the USAECOM
mission assignment. 3 As a result of this woi certain basic concepts
of command and staff relationships and organizational requirements
were developed. Particularly, the need for the establishment of an
effective "Commodity Management" staff, to impose the discipline
of item system control and direction, matrix-fashion against the tra-
ditional functional control and direction, was recognized and defined
in detail. 4 These studies formed the conceptual basis for the

LRA Study 63-,,9, "PERT Analysis of the Development and Execution of the USAECOM
PEM A Program," 7 Feb 1963.

4 LRA Study 63-176, "Optimum Design for Command, Control, and Operational Workflow
in USAECOM, " Oct 1963.
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restructuring of the USAECOM s that was approved by the Commanding
General of the USAMC, in March 1964.6 One of the basic achieve-
ments of the USAECOM restructring was to improve the balance
between logistics planning, programming, and operational dixection
and to establish integrated management of electronic commodities
throughout their life cycle. In the process, a strong concept of
planr ing for balanced readiness was established that properly sub-
ordinated secondary functional goals and objectives to major Army
Programs and priorities; the organizational structure was integrated
to permit a better balance betveEn item-system control and direction,
and functional control and direction: and an integrated, automated
information system was established that correlated external and
internal long- mid- and- short -range plans with operational develop-
ments.

- Planning Interface -

A prerequisite to effective planning and management at the
Army Commodity Command level is the establishment of a means
of "coupling" commodity planning with some expression of the
comprehensive needs of the Army extending well into the future.
which provides, with some precision. dates, costs and schedules.
The Army Modernization Program. expressed in the Army Force
Development Plan (AFDP), fulfills this need and was selected as
the basic input to overall planning. The USAECOM research and
development program is correlated to the AFDP thereby establishing
a powerful link between basic Army 20 year plans, the total Army
programming and budgeting process. and the technological competence
of the USAECOM. Complete correlation has been established between
USAECOM effort and military missions. Arrayed against the AFDP
major item and its related planning objectives as set forth in the
Combat Development Objectives Guide (CDOG), and the Army Research
and Development Long Range Plan (ARDLRP), are all USAECOM R&D
items that are a part of the major item: that may be in operational
interface with the major item; that are a supporting effort. For
each item or system, in each generation of equipment, there is

5 LRA Proposal for USAECOM Reorgani:tion, 12 Dec 1963; approved by Commanding
General, USAECOM, 17 Dec 1963.

6 Memo, Lt. General F. S. Besson, Jr., Commanding General, AMC to Chief of Staff,
USA, 26 Mar 64, Subject: Restructuring of the U. S. Army Electronics Command.
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established a planned life cycle - the decision date, with regard to
engineering development, the phase-in period, the full inventory
period, and the phase-out period.7 The resulting document, the
"USAECOM Long Range Program Plan," is then used as a base
reference to the USAECOM R&D Plan, (an accounting of all research
and development tasks and sub-tasks against appropriate Qualitative
Materiel Development Objective and Qualitative Materiel Requirement
references). and the detailed planning performed by the Commodity
Management staff. 8

- Planning and Control -

In the USAECOM. Commodity Management Offices for specific
groupings of materiel have been established on the Headquarters
staff. These Commodity Management Offices serve as a middle
ground between the Long Range Program Plan and the detailed plan-
ning and work scheduling performed in the operating Directorates.
The summary life cycle schedules in the Long Range Program Plan
are "exploded" into detailed PERT network analysis of item-system
schedules which in turn are supported by "work package" schedules
reflecting the planned effort at the bench level. The initiative for
this detailed planning effort is taken by the Commodity Manager who
coordinates with the operating directorates (Laboratories, Procurement
and Production, Materiel Readiness) and drafts a Commodity Manager
Master Plan, CM 2 P. This is essentially an abbreviated version of
the Project Manager Master Plan (PM2 P) developed by USAMC for
use by Project Managers; Figure 1 summarizes the content of the
CM2 P. 9

This detailed life cycle plan forms the primary input to a
USAECOM-wide PERT-based management information system,

Lee, Norman; Rsgis, A. And Kimble, R.; "Some Experiences in Matching Electronics
R&D Against an AFDP Model of the Army, 1964-83, " presented at the 4th Army Operations
Research Symposium, 31 March 1965.

8 ECOM Regtu.ation 70-1, USAECOM Research Development Plan, 30 July 1964.

9 LRA Study 64-203; ECOM Pamphlet 11-1, Commodity Management Guide, Vol. I and II,
Sept. L964.
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developed by previous logistics research.10  This PERT-based
system, the USAECOM Life-Cycle Management System (LCMS),
establishes and inter-relates dependency networks for each major
item which is part of an electronics equipment system. As
Figure 2 indicates, it correlates the work package schedules
from the operating directorates with a system-item schedule
keyed to the projected operational readiness date. This basic
LCMS automated procedure has the capability of "shredding-out"
summary management reports in various functional areas, includ-
ing, as indicated in Figure 3, a correlation between various funding
programs. By this technique the various fund categories can be
periodically summed to account for adjustments to the equipment
schedules and changes in long range plans, as well as the inter-
action between programs.

The information systems just described are, in effect, the
nervous system of the USAECOM and are useful only if they operate
within a coherent organization. As displayed in Figures 4 and 5, the
present USAECOM organization represents a careful balance between
the three basic dimensions of materiel management: Control and
direction of RESOURCES; control and direction of OPERATIONS; and
control and direction of SYSTEMS-ITEMS. Figure 5 identifies the
six basic USAECOM CommLity Management Offices by their specific
commodity grouping.

Figure 6 provides an overview of the USAECOM integrated
system for logistics planning. Primary control and direction is,
of course, exercised by the USAECOM Command Group. Through
periodic review and analysis meetings, regular consultation with
staff officers, and constan.1 interface with higher authority, the
Commanding General and the Deputy Commanding Generals are
well equipped to exercise the responsibilities of command by eval-
uating total performance and direction. It should be noted that, to
balance the imperatives that are a necessary part of day-to-day
operational management, and to give due weight to necessary plan-
ning, a Deputy Commanding General for Plans and Programs has

10 LRA Report CS-1295, "The Application of PERT to the USASSA Systems Management

Office, " Jan 1962; IRA Study 62-168, "The Extension of PERT to Multi-Project and
Functional Management: PERT-C" Jan 1963; LRA Study 64-195, "Management Inxormation
System Test - PERT-C Avionics, " Nov 1963.
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been established as well as a Deputy Cemmanding General for
Operations. In a more routine and formal way the Plans Office
of the Comptroller/Director of Programs compares Department
of Army plans and objectives against USAECOM efforts. As
indicated earlier, all Department of Army projects and programs
are identified with related USAECOM projects and programs so
that the effort in the USAECOM will at all times be in consonance
with the dynamics of Army plans and priorities. Equipment
acquisition schedules, by generation of equipment and !or a 20 year
period, are plotted against the parent plans and programs. These
are recorded by required decision points, entry into the inventory
after production, and eventual disposal. The Commodity Manager
explodes this acquisition schedule into a summary network plan
which integrates the primary actions in all of the operating
Directorates. The operating Directorates consolidate these
summary equipment plans and expand them to the level of detailed
planning necessary for consolidated, functional operations. It is
evident from Figure 6 that coherent logistics planning can only be
accomplished by the integration of all Command elements.

- Conclusion -

The preceding review of the approach to planning for balanced
readiness, undertaken by the USAECOM, reveals the interdependence
of logistics planning with other aspects of the total management
problem: organization, identification of responsibility and authority,
and management information systems. It has also attempted to show
the importance of integrated planning; the establishment of a coherent
overall local plan that is consistant with and responsive to the planning
effort at higher levels of authority. In addition to assuring the validity
of plans and operations, internal to a major organizational component of
the Defense structure, the USAECOM approach provides feedback of
dynamic information and meaningful supporting data which is essential
to the validity of decision making at the higher levels. This review
has also endeavored to give some indication of how logistics research
has an important contribution to make to effective planning, materiel
management, and the maintenance of combat readiness. in this
regard, an essential aspect of effective logistics research is considered
to be the existence of a logistics research capability at the wholesale
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logistics operating levels as an autonomous unit; only by this means
can a comprehensive, unbiased and vi+al logistics management com-
petence be maintained and effective concepts and techniques developed,
commensurate with the dynamics of military technology.
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In the chemistry of war, supplies and equipment are inert and react

in the process of war only when activated by the catalyst - support units.

The giant god Thor lies a mute, blind creature shivering unprotected from

the elements and racked in pain, his hamher lying useless by his side, when

denied the blood surging through his arteries and bearing the life-giving

corpuscles of support units. The great distance traced by lines of communi-

cation, from strategic point to strategic point, over which the sandalled

feet of Thor must tread, are only lines on maps of the world, Thor lacking

the giant legs provided through the transport services.

These metaphors may help us to fix the importance of support units in

the processes of war. In its more simple form, it recognizes the functional

areas in which man, the instrument of war, must be supported for successful

conduct of his mission. The functional areas are not a product of modern

war. They have existed since time immemorial. Man must be armed, fed, (
clothed, housed, transported, cared for medically, and provided the ability

to observe and communicate. Man is a creature of nature and must receive

certain assistance in overcoming the obstacles of environment which impede

his efficiency. Otherwise, he will fail, not through lack of courage, but

through his inability to cope with or establish an environment in which his

courage and skill can be employed with maximum effectiveness. Establishment

of such an environment is the role of the support services.

The logistic ability of a nation to wage modern war lies fundanmentally

in its resources o:. raw materials, industrial capacity, scientific know-

ledge, and manpower. These are only potentials. For combat, they mnust be
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translated into fully equipped and trained forces that can be brought to

bear and supported at strategic points.

Logistics is the bridge between the basic economy of a nation and the

operations of the combat forces. Economic factors limit the combat forces

that can be created while logistic factors limit the combat forces that

can be employed.

Support units are the dynamic component of logistics. They are the

means by which the bridge from the basic economy is crossed in bringing

to bear effective combat forces.

A mass of supplies lying unsorted, unidentified and unavailable in the

shambles of an inadequately staffed depot is use.less. Supplies dumped

in qua:gires are a most expensive substitute for hardstands which could

have been provided with the relatively few hours of construction effort

made available through planning for construction sup'port. A highly costly

( weapon or vehicle, out of operation by reason of lack of maintenance or

spare parts, represents not the dollar cost of the item. It may well

represent the failure of a combat mission with the attendant loss of the

lives of men and failure of a campaign. Sick and wounded for which there

is inadequate medical care not only tear at the heart strings through

compassion but encumber combat operations and constitute a vital element

in loss of morale, so essential to successful combat. The statement of

cause of failure being, "too little and too late" through lack of careful

planning for adequate transport are small compensation for those who have

lost on the field of battle.
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One might say we will never have enough in the form of support units.

This is accepted. as true. War is a "risk, business" and we shall never

be successful ir. removing risk from war. The combat forces are subjected

to personal risks far beyond those faced by support units; however, an

optimum balance between combat and support units imist be achieved if we

are to minimize the risk which the combat forces must take.

Planning for support unit forces must be willing to accept the risk

of failing in certain areas if we are to maximize the combat power of the

forces in contact with the enemy. iikewise, the tactician mst realize

that only through allocating sufficient strength to the support role can

he be expected to be successful. The tactician strides with confidence

and except through lessons learned on the field of battle he tends to

remain oblivious of the importance of the man behind him. As cited in the

histories of World War II, - "One of the most difficult problems of World

War II was the provision of service units in adequate numbers.-- The state-

ment was frequently made by commanders of task forces being readied for

movement that they did not want any man without a bayonet." All too often,

todays commanders charged with major campaigns were themselves rather

junior officers in forward elements of combat units during their only

previous engagements in combat. Support was accepted or criticized for

not being there. The question was not raised in their minds regarding

the source of this support. Behind them was a vast system created for

the sole purpose of assuring their support. A statement credited to

General George S. Patton showed senior commander's growth of awareness
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of the importance of adequate support. Herein, he is reputed to have

said, "Before the war r considered tactics to be 60% of success in

battle and logistics 40%. After my experience in this war, I consider

that logistics is possibly 60% of success and tactics 40%.

I recommend to each of you an article by Major General Crump

Garvin, United States Army, Retired, published in the Military Review

April 1962, under the title of "Pitfalls in Logistic Planning".

Upon arrival in Korea, on 3 July 1950, General Garvin was instructed

by General Dean to go to Pusan and set up a base to get food and

ammunition to him. I shall quote excerpts from General Garvin's article.

"In our service schools it is fairly simple to work out the

logistic requirements for an oversea force by using logistic manuals

and reference tables.

The student planner can make his computations by pounds

per man per day, measurement tons, or long tons. He may further break

this tonnage down into ai :lift and sealift. After this chore of arithmetic

is completed the student may then turn to his more pleasant role of the

great tactician, moving corps, divisions, and regiments on the map to rout

and defeat the enemy.

Since most Army officers have a G-3 complex, they are prone

to assume that "bread, beans and bullets" will always get there somehow.--

In my opinion lack of planning had more adverse effect on log-

istics than it did directly on combat operations.

---- a call came to me from Tokyo asking if a type "C" logistic

command would be suitable for my headquarters. Not having heard of one
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b:2ore, a short resume of the orcanization was given over the rone.

2 sounI'e 7 fine to me. ,Th n:-' _uetion mas - how and whce would it

ai-rie'? T.ae reply ia the old CI stock answer, "From personnel available

.10 yO%".

In any ovr7-.a operation, if there is to be a base conmmand

A-ort oreration or loistic covand., then the planners must include a

suitable headuarters t supervise an oversee its operation.

Initially, the only tyfe of motor transport at Pusan was of

the cor.b.t type - mainly 2 --ton truhs. The personnel mnning them were

of the light truck ccnpany typone. Urgent calls for these truck companies

c.mc - 'cm the forard echelons, so there Ms no alternative but to form

ind eignous truck coTanies. A nucleus of Aerican officers and mechanics

-:as ,- nce1, vhich wm could get only by robbing existing units.

flie :irst hospital unit to arrive for the Pusan base was a

hastily c t- • . ha r !:roup fro.. Yoohamna and Tokyo, with a rated

ca!;fcityr r. !7 beds., It arrivcd about 10 July and reached its capacity

of atimns th2 first night. rae next night the patient load reached

40Wcu.. 0t3. -- The answer to this problem

lies to c.11t' all sick to Japan as soon as possible --. 7his short

evacuatcn t!. ".vlt_ in - !cr' of badly needed manrowere at a critical

time. " n- -. h v been returned to their units within a week if we

had ha.- t-. ce' "oLty o4 cc foin r fo them in Korea.

Tne Tnh-ictic ia_-ner r'i-ht conclude that since the oversea

operation wc-s to tzl- rlace in a ffiendly country, there would surely be
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suf'icient eomron labor and skilled personnel rn'cessary for the oe-ration

of public utilities. The railroad in Kcrea is a case in point. *,ue

to the ouic.: fala of Seoul, nost of the railroad rolling stock, the

torminal, rTn.3 repair personLnel wre captured. --- this necessitated ship-

tnent of" rail units from tha United States. There were sufficient dock

workers avcici.alle in Pusan, but they ere unreliable in attendance. I,

neede, in clJ. operation, about 10,000 daily; on a cold, ::aIny

day aybe only 1,300 would shovr up.

.any officers lose siaht of the fact that a logistic coimand

is mer-Ay a head.uarters, barely self-supporting, and can only accomplish

results if' support units aoe either assigned or attached."

This conclucl.s those few excerpts taken from this splendid paper

on sc e o.' the problems of ranning an operation during its early and

critical ses. These few exceripts emph--Isize the need for planning in

) ~ gret .-4 ! for t..e many specialists required to support a rodern Army

forc,2 in rn oversea operation, and, some of the erroneous assinptions to

mh °:h-m ijSt all rey,

Clc- ly, allied to the orcblem of the determination of reyuirements

for s-;units for the Department of the Army and the individual

theat ,. bas is is the pb1. of prov" sion ofA a complete. and accurate

troop !in . uppl purposes. Cuch a document is a basic re..uisite

to a6equato suply and service planning and operations. For cetain

purposes, such as planning for the procurement of food, most types of

clothing anl norc l items of In&ividual equipment, a simplc projection

c-f numbers of men and women who ill be in the Army, or 'whcm the Army
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will be required to feed and clothe is sufficient. To rlan for procurement

of veapons: specialized clothing and equipment, construction equipment

and materials, for tran-sportation equip nent and fa(-ilities of all types,

and for housing and hospitalization, both in the zone of interior and over-

seas, it is necessary that supply echelons know +he numbers of each type

of unit, current and projected deployment, and general information of plan-

ned or contemplated operations. To permit the preparation of loading

and shipping schedules, the ports of emparkation and the technical services

must have full information as to current and projected troop bases of the

theaters they support and the details of troop distribution within the

theaters.

Undoubtedly, given time, the United States Army is capable of bring-

ing into being essentially any unit required to support our combat oper-

ations. Unfortunately, in the current need for rapid response in force

to cope- with situations which arise throughout the globe, time is not

available trs mobilize, equip, train and deploy units not in being at the

time of the threat. Paradoxically, the smaller the forces the greater

is the need for exact balance of the supp.,rt units deployed in support

thereof. Given a situation in which dozens of divisions are deployed

over a prctracted period of time, there is opportunity to round out the

balance in the force by constituting many small detachments and cellular

units to fill, to minimal standards, many of the technical functions

overlooked in the gross planning for the operation.

In todlys Army there are some 3200 Standard Requirement Codes (SRCs).

These arc reflected in sorne 19,500 Organizations in the US Army. This

organization is structured from over 1,000 Tables of Organization (TOEs).
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Included in these TOEs are ajjycximate1y 500 Cellular Teams designed to

k perform specific technical functions and so small in siz. that they are

not susceptible to organizing into units of significantly large size as

bo warrant their Identification as a '!nit such as a Company. They pA'orm

such tasks as iwell drilling, firefighting, optical instrument repair, etc.

Of the 1,000 plus T0EA,3 less than 10% corpose the Combat Arms units of

the Airborne. Irfantry,. and Armored Divisions and the Artillery units.

Thus we see that the problem of combat service support unit planning is

invotved in plan'ninM for over 9 , of the types of units and detachments

r-quired to field, support and employ the US Army in combat.

The single greatest deterrent to sound support unit planning is

unvillingness to proceed with sound strategic logistic planning during

periods of internatio-al calm. We have experienced six national crises

since World War II. The firo' of n -se - Korea, followed by the Mido-China

crisis of 1953 - then the Lebanon crisis - folic-ed by the Berlin Build-up

an. the Cuban Crisis. We are now facing the Vietnan Crisis. Just as in

:orld War II, the rispartment of the Army is called upon for estimates of

.pIort unit requirements and feasibility of projected military operations.

In theory, we could say that there is no real. problem in times of

crisis. If each elrnent of the defense str!cture has carried out its

,,1!r ions properly we can divorce the Departmental lsvr1 staff from problems

of cofnducting the military operations. In other wor.ds, "the Com-ander is

responsible for conduct of the military operations. He, and he alone,

kno rs his needs and interference by those in "mahogony fox-holes" can only

lead tn disaster."

These concepts are quite sound but those 0ho .:roclaim them fail too
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often to recognize the level at which command is exercised in times of

crisis. Were we concerned with a local threat, confined to a smll geographic

areas of the -world, and one devoid of international consequences, we could

rest quite comfortably under the assumption that we have a commander on the

spot who can carry the military operations to successful conclusions without

further consideration by planners at National or Service Departmental level.

1Trr.-rt~i ', a t c:.-. . cr'n each rotential engagement carries

international overtones, need for rapid response compressir . time avail-

able ior planning, and the limitations of immediately availabl2 resources

requiring that each crisis be restudied in depth and at all levels of the

E: verment in a short period of time. Our war p} ans are drafted on a "for

instance" basis. We have over one hundred contingency plans in being. De-

cision regarding the combination of these plans which must be executed must

awit the time at which the specific threats are define-1 locally and inter-

nmtionally. At this time the plans must undergo most careful scrutiny to in-

sure that all that is required is defined and that the resources are allocated

JudAciously.

In each crisis we must make hurried revisions to previous estimates

and flesh out the detail provided in our generalized estimates. It is in

times of crtsis that the Departmental level tegiir to realize the enormity

-f the complexities and details reqired for effective suppurt unit planning.

Without exception, we begin to discover elements hich have been overlooked

or ignored in the gross aggregations employed in the plann.n for funding

and programing in Army Force Basis planning. Once a crisis has passed the

plarnner becomes engrossed with the pressing demands of every day activities

involved in preparing -,nd defending budgets and programs, little attention

being given to developing sounder and more expeditious means for sound sup-
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One of our greatest difficulties may be in the natural tendency to

structure our support units into neat vertical organizations which can be

deployed and employed in essentially any area of the world, such as we do

with combat units. The tactician is accustomed to thinking in terms of

divisions which are readily organized into forces by assigning combat

support in form of artillery, engineer, transportation, and medical units,

the latter primarily for the purpose of maintaining mobility of the

division medical support.

This concept fails to recognize the difference in the nature of combat

power. The division is much less sensitive to many peculiarities of the

economic and natural features of the environment than are support units.

Decisions by the comander on the spot and during an operation can exert

greater influence over tactics than over logistics, from the viewpoint of

immediacy of response.

Let us look at the factors which have direct effect on support unit

planning. First , in the areas of potential conflict there is a vast amount

of information on the local environment (climatic., economic, geographic,

and health.) These conditions change relatively slowly and type support

organizations can be designed well in advance, and in detail, prior to the

time at which a particular war plan must be implemented. The support

structure, except for that in direct support of major combat units, must

provide adequate numbers and types of technical skills for the particular

geographic area and be compatible with the local environment. These

factors dictate careful and detailed planning but at the same time permit

this planning in advance.
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Inherent in this planning is the problem of control of the sIpport forces,

structuring of the support forces to yield maximum response to the needs of

the commander, and providing the flexibility of sup' ort forces required by

the varied environments in which combat must be conducted.

In the past several years there have been many studies of the concepts

for the modernization of our combat service support structure. These

studies varied widely in basic concepts, objectives, and time frame.

Generally, the studies were theoretical in nature and nct readily adaptable

to an orderly transition from current organization and procedures to the

more advanced concepts proposed.

Analysis of the various studies and concels advanced shows that

most had certain common objectives generally:

a. To reduce the span of control of the force comander, par-

ticularly in the area of combat service support. This in turn would

enable the force commander to concentrate on his primary mission of tactical

operations.

b. To simplify the combat service support structure, provide one

stop service to using units, and obtain increasedresponsiveness of the

system to user requirements.

c. To provide clear command lines and a higher degree of standardi-

zation in combat service support organizations and procedures for obtaining

support.

d. To provide combat service support organization capable of being

-asily tailored to varying force structures and environments.

In 1962,. adoption of the ROAD. division introduced a consolidated support

command with functionalized supply and maintenance units to replace the
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technical service special staff sections and branch-oriented units. Mean-

while, under DoD Project 80, the responsibility for operation of the Army

holessle logistic system within the continental United States (CONUS)

was transferred from technical and administrative service chiefs to the

U.S. Army Materiel Command. Thas at the end of the support system - divisions

and the C01 US logistic base - new systems have been introduced. However, in

the middle, technical service units have continued to provide support.

The first step in bridging the gap between functionalized service support

in our present ROAD divisions and the comodity-oriented materiel manage-

ment now existing in CONUS will be accomplished with the implementation of

the U.S. Army Combat Developments Conmand study, "Combat Service to the

Army (CO-STAR)", sometimes called CO-ETAR II. Basically, the CO-STAR concept

centralizes control of all Field Army non-divisional combat service support

resources (Logistic and Administrative) under a Field Army Support Command

(FASCOM). The FASCOM commander is directly responsible to the field Army

commander for providing combat service support to all elements of the field

Army with the exception of that provided in the division.

The organization was designed to support a three division corps, twelve

division type field Army. However, the organization is flexible and can be

tailored to support forces of varying composition. The combat service sup-

port is designed to improve responsiveness to requirements and provide a

single source of support for user units to the maximum extent practicable.

In addition, CO-STAR offers a system based, to a large extent, upon current

organizations and procedures which can be adopted without serious disruption
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to current field Army operations. Army-wide eervices for ammunition, medical

transportation, civil affairs, military police, replacement and certain

administrative functions are prescribed. These critical services are organi-

zed vertically under centralized control because their use is variable,

dependent upon combat intensity, decision or terrain. In some cases, the

services are of an intersectional nature and can be operated more efficiently

under centralized control.

A major study effort of the U.S. Army Combat Developments Cowmand, en-

titled "The Administrative Support, Theater Army 1965-1970 (TASTA-70)",

will subsequently provide an integrated and responsive combat service sup.-

port system to the entire Theater of Operations. This will complete the

overall alignment of support activities which was initiated in 1962 with

the ROAD division organization and Project 80.

The development and implementation of "COSTAR" and TASTA 1965-1970"

will provide the means for progressive development from our current organiza-

tions, to be a more responsive support structure. They will simplify control

and improve responsiveness particularly fo:" support of large scale operations

in a well-developed economy. However, the tailoring of support units fcr

relatively small, -widely flung combat operations, in undeveloped countries

will require exhaustive study of potential geographic areas of combat

and for several different sizes of forces.

The Department of Army has employed since early 1943, an analytical, or

study technique, for gaining insight into the peculiarities of specific

projected military operations in various areas of the world. These are the
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strategic logistic studies prepared under the direction of the DCSLOG. De-

partment of the Army Strategic Logistic Studies provide gaidance to the DA

in determining requirements for combat service support units and Class rV

materie. for iupport of projected military operation. These studies de-

velop a plan for logistic support for a given campaign, measure the logis-

tic costs in manpower and materiel and identify situations and problems

which are likely to arise in support of campaigns. They are employed in

evaluating the feasibility of logistic support plans contained in Army

Component Commander plans under the Unified and Specified Commands, inform-

ing the Department of the Army regarding logistic support of military opera-

tions which may be projected for establishing Army guidance or response to

the Joint Chiefs of Staff or DOD. They are not in themselves the basis for

entering materiel requirements into the Army Materiel Plan but serve as

source documents for review and approval of Operational Projects, the current

basis for reflecting requirementr for Class IV items of materiel in the Army

Materiel Plan. These studies provide for continuation of the logistic plan-

ning done by the Operations Plans Division, Army Service Forces, during

World War II and provide the insight essential to planning support units

for projected military operations in specific areas of the world.

In additiri to the strategic logistic studies, currently being performed

to a large extent by means of computer-assisted simulation techniques: the

P Department of the Army employs a system of "Functional Components", a
modification of the Navy system. At present the Army employs only the

Functional Components for engineer tasks, and these components do not contain
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within themselves statements of support units required to provide the facilities

znd operate the facilitIL-s. The "Engineer Functional Components System" was

initiated by te Chief of Engineers in response to Logistics Plans Group

Memorandum 45 6 , which recommended that the Services adopt parallel methods

"or estimating broad military requirements such as the support of military

operations. This system is a valuable aid to overseas commanders in their

preparation of" support unit requirements in that it provides the labor esti-

mates required for determining the construction troops required. Likewise.

it is a valuable tool for use by the Department of the Army Staff in preparing

logistic feabibility tests of Axsy Component Commander's plans and the logis-

tics studies conducted by DSLOG. Additionally, they provide ready means

for programming the staff tables to compute.,-s as assistance in conducting war

games and simulations. The "Engineer Functional Components System", although

a valuable tool for estimating construction requirements, is deficient in that

it deals only with engineer functions and does not include the broader treat-

ment of technical support missions.

Another device ased by the Department of the Army is planning support units

are the "Force Planning Guides". These have been developed for a General War

condition in a highly developed country and for a Limited War or Contingency

situation, employing an Army Corps Force in an undeveloped area of the world.

Although these Force Planning Guides are useful in structuring the support forces

in their grosser proportions, for use in budgeting and programming., thV do not

provide the depth of insight required for planning in depth the support units

requirements for specific military operations.
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Building on the tools discussed above (COSTAR , T +S, !-,e Strategic

Logistic Studies, and1 the EEngineer Paunetinnal Components Sy.,tem) the Army

.as the means for developing- sound requirexiente for the .finy techrnca!

specialities required of sujport units in the various Ceographic areas of

the world, and for varied sizes of forces.

uNch remains to be. done in prv~iding sound and expedt-Ious procedures

for support uit planniniz. Expansion of the Functicnal Componerits System

and improved techniques for coi-puter-asslsted simuatiot.s ani war games

offer real possibilities toward progress in this area. This is the directicN

in which I consider our operations research effort can be most effectively

employed to bring the Army the required eapability in support unit planning.
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