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ABSTRA CT

(U) This project identified areas of R&D related to General

Purpose weapons and support ing systems where DARPA could, by investing now,
materia lly enhance the capability of U.S. Crisis Management Forces (CMFs)

to accomplish a broad mix of missions in the circa 1990 period . Specifica lly,

this project has:

. Postulated and described candidate U.S. Crisis
Management Forces, equipment, doctrine, organi-
zation and tact ics

• .Projected and described the worldwide conflict en-
vironment within which those forces would operate

• L~eve Ioped detailed design scenarios for the evalu—
aflon of U.S. CMFs viz—a—viz projected adversary
threats

• Ascertained and described perceived shortfalls in
U.S. equipment when evaluated in the framework
of the design scenarios ; ~

• Postulated, descr bed and evaluated R&D in tiotives
• w hich could overcome the shortfalls identified above ,

(U) It should be emphasized that the purpose of this project was

to identify R&D initiatives responsive to requirements stemmi ng from perceived

system—oriente d shortfalls. Nowhere in this project was there — nor should there

be inferred — any explicit nor any implicit comparison of the candidate Cr sis

Management Forces themselves (that is, in terms of their respective value , effec—

tiveness or capabilities). ~
(U) This researc h was performed under the auspices of the Tactical

Technology Office , Defense Advanced Researc h Projects Agency under Naval

Surface Weapons Center Contract No. N00178—75—C—0357 , Project No. G9466.

The views and conclusions contained in this document are those of the authors and

should not be interpreted as necessari ly representing the official policies , eit her
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expressed or impUed, of the De fense Advanced Researc h Projects Agency, the
Nava l Surface Weapons Cente r, or any other agency of the U.S. Government .
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SECT I ON 1

INTRODUCTION

1.0 GENERAL

(U) This document represents Volume I , Executive Summary, of

the fina l report on the research proje ct “R&D Implications for Post—1990 Crisis

Management Forces” conducted by the Studies and Technology Center (SIC) for

the Defense Advanced Research Projects Agency/Tactical Technology Office

(DARPA/ITO) under Contract Number N00178—75—C—0357 . It contains a highly
disti lled presentation of the most salient points derived from the severa l task

areas w hich comprised this project. A companion document to this report is

Volume II , Technical Report.

(U) The materials which comprise the substantive portion of

this document are highl y abstracted summary statements, representing the key

conclusions drawn by t he study team for eac h of the substantive areas of research

performed. Therefore, methodology-~elated discussions have been omitted from

this document excep t in those few cases where the method itself was felt to be a

key product. The detailed methodology discussions are contained in Volume II —

Tec hnical Report . Since this volume is to represent a highly abstracted statement

of only the most salient findings, the supporting data, interim resu lts, etc . ore

all contained in Volume Il .

2.0 PURPOSE AND OBJECTIVES

(U) The overall purpose of this project was to ascertain areas of

R&D related to General Purpose weapons and supporting systems where DARPA

could , by investing now, materiall y enhance the capabilit y of U.S. Crisis Manage—

ment Forces (CMFs) to accomplish a broad mix of missions in the circa 1990 period .

(U) To realize this broad goal , severa l technical objectives had to

be achieved . Among these more specifi c objectives were the following:

1—1



To pos~ula~~~ and describe candidate U.S. CrLT~Moncg~men t Forces, equipment , doctrine, o, r;’:n, —
zat ion and tact ics

• To proj~ict and describe th~ wor ldwide conFiict en-
vironment w thin which thcse Forces would operc~e

o To develop detailed desi gn scenar ios for the eval-
uat ion of U.S. CMFs viz—a— v iz proje cted advers ary
threats

o To ascerta in arid describe perceived shortfafls in
U.S. equipment when evaluated in the framework
of the desi gn scenarios

o To postulate , descr ibe and evaluate R&D kit iatives
which could overcome the short falls identified above

(U) It should be emphasized that the purpose of this project was
to identify R&D initiatives responsive to requiremen;-s stemming from perceived
system—oriented shortfalls. Nowhere in this project was there — nor should there
be inferred — any explicit nor any iniplicit comparison of the candidate Crisis
Management Forces themselves (that is, in terms of the r respective value, of—

• fectiveness or capabilities) . Shortfal ls end subsequent assessments were drawn
based upon the assumption that a speci Fic task organized farce structure with Us
expected array of weapons and support systems had been assi gned the mission .

3.0 SCOPE

(U) The overall purpose of this project , couple d w ith ~~~~~~ many
technical obje ctives necess ary to support its realization, clearl y indicates the
breadth of onalysis involved. The project was divided into six major analytical
areas, and each of these was viewed separatel y for scoping purposes:

*Ai1 forecasts/projections included in this project were for the
long—range (c irca 1990—95).

1—2
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• CMF Forc3 Concepts and Equipment

— Quick r~act ion, cct ive duty forces *
— Broad m i x  of mission s from comba~ a~scult

to p~ac3ke ’~piflg
— No rnobflization time permitted
— One r~~nforced division or less
— No servic~ distinctions
— Copabid of independent action for 60 days
— No doctrine/tactics changes
— Equipment currently hel d or under active

cons deratkn

• o Con flict Environm ent

— 107 potential worldwide conflicts
— Five levels of conflict intensity
— Sceniar o assessments done on less than Genera l

War intens ity conflicts
— Assessments assume continued acilve role of

U.S. in world affairs
— Conflicts must have a credible potential for CMF

applications
— Three CMF roles: Combat, Peacekeeping, Deterrence

o Threat Forecasts

• 
— Evolutionary, General purpose weapons only
— Inventory forecasts for major actors only
— WEI/W UV** values used where possible
— Twelv ’~ major Genera l Purpose classes of weapons

cons idered
• 

— Military Potential Forecasts for majo r actors

~ Scenarios

— More than 1600 potential cases *** reduced
to f ive for anal ys is in depth

— Map exerc ises for each of five cases
— Natura l terrain, weather , etc . Factors included
— Politica l, social , economic factors lnclud3d

‘Ai rborne , Airmobile , Amphibious
** V~~~pons Effect iveness lnd~x~~/ei ghted Unit Value

*~~ Producf of 107 Potential Conf licts , 5 Levels of Intensi ty, and 3 u.s.
Mi;Dary Roles.

~~~~~~~ 
~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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o Short t~lJ Anal ysis

-. ~~ rr:easures of efFecti veness For U.S. CMF~— Five missi on events
— Ma~.~r problems identified using exp~ rt ise
— Ernphas i; on techno logy—related shortfal ls

No doctrinal , tactica l or TO&E* short falI~ to be
treated other than to note their presence

o R&D lnitiativ~s

— Only technically feasible concep ts
Nine evaluation criteria

— Expert judgment used to evaluate concepts

4.0 TECHNICAL APPROACH OVERVIEW

(U) As indicated in the foregoing discussions on Objectives and
Scope, the breadth of coverage of this proj ect is quite broad . Figure 1— 1 de-
picts the general cnclyt ical f low of, and the interrelationshi ps among, the severa l
tasks which comprised this e ffort. There were three independent starting points:
1) forecasting the l990’s confl ict environment and the U.S. roles in tho~~ con—
flicts, 2) the form and capabilit ies of alternative U.S. Crisis Management
Forces as projected to the 1990

g
5, and 3) forecasting the broad threat environ—

• merit to the same t ime frame . The following paragraphs br iefly summarize th~
approach .

(U) W ith these three elements in hand, extens ive effort was
undertaken to structure five very speci f ic ~~presentative, likel y, end tec}inologi—

~ iix challeng ing scenar ios (From a total population of more than 1600 poss ible
• cases) into which U.S. forces could be introduced to compare CMFs w ith specifi c

• adversaries and their attendant threat systems, in specific geophysical circumstances.
(U) Each CMF was independentl y interj ected into each scenari o

to accomplish identical missions in an identical threat and natural environment .
Measures of effect iveness (MO~s) were developed and applied evari ly to all forcc~ .

~~~~~~~~~~~~~~~~~~~~ and Equipment.
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Based on these MOE’s, specific shortfalls in U.S. weapons and supporting systems
v~erc identified as the interactions of U.S. and adversary systems progressed

throug h the events of each scenario. The shortfalls sought were systems—related .
Cases where doctrinal , organ izational or operational considerations resulted in,
or contributed to, the existence of a shortfall were noted, but no detailed analy~
ses were conducted in any of these areas — they were outside the scope of this
project.

(U) The resulti ng array of shortfalls was used as the starting
point for the development of candidate R&D concep ts. These R&D concepts took
the form of both hardware and studies (i.e., research) initiatives. A set of

evaluation criteria was developed , and the R&D initiatives were subjected to
these measures . A final listing of pre ferred initiatives was then developed.

(U) Throughout the project both quantitative and qua litative
• analytica l techniques were employed where and as appropriate . The discussions

pert inent to the individua l tasks will detail the areas where j udgmenta l efforts

4 complemented quantitative met hods .

5.0 CONTENT AND ORGANIZATION

(U) The balance of this document comprises a series of highly
distfl led statements, reflecting the most trenchant conclusions reached by the
study team in the performance of this research. Since no lengthy de fenses for
these contents hove been included in this volume, the reader is urged to review

• Volume I! — Technical Report for the underlying anal yses .
(U) The study tas k areas were highl y interre lated and the results

of one task usuall y had impact on the results of other tasks. Generally, however,
the findings are presented in Section 2 in the order in which the study tasks were
accomp lished and the order in which these tasks are addressed in Volume II.

“
I
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1 .0 — Introduction and Global Summaries

2.0 — U.S. CMF Force Concepts
3.0 — Conflict Environment
4.0 — Technology/Threat Forecasts
5.0 — Scenarios

6.0 — Short falls

7.0 — R&D Initiatives
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SECT ION 2

SUMMARY OF FINDINGS

1.0 INTRODUCTION AND GLOBAL OVERVIEW

(U) As suggested by the Scope and Objectives of this study, a
broad range of observations resulted from examination of the basic data . Some
are unique, many have been individuall y noted e lsewhere, and none are con—
side red to be marginal. Taken as a whole, these observations define the needs
for a CMF, current CMF status, and what must be done to prepare for the future .

(U) Throughout the ana lysis, every e ffort was made to sift
through the myriad details, conf licting opinions, and tentative conc lusions to
focus attention upon the pivota l issues, to examine their interactions in detail ,

ff and determine their joint impact. Table 2—1, distilled from the paragraphs which

follow, outl ines the seven most basic findings developed in the course of this
analysis.

2-1
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2.0 FORC E CONCEPTS

(U) Three division—sized U.S. military force structures — currentl y
candidates for the CMF mission — were used as the basis for CMF capabilities
analysis:

• Marine Amphibi ous Force (MAF)

— Marine Division (MARDIV) : Nine Maneuver
Battalions plus Artille ry and Armor

— Marine Air Wing : 140 Combat Airc raft

• Army A irmobile Division (Airborne Assault)
— Nine Airmobile Battalions plus Artillery

(No Armor)

— Organic Aviation Group

— Support From Two Tactical Fighter Wings
(144 Airc raft)

• Airborne Division (ABN DIV)

4 — Nine Airborne Battalions plus Artillery and
Armor

— Support From Two Tactical Fighter Wings

While each concept was maintained as a disti nct force option, task organizations

for the specific requirements of each scenario we re performed as per current
doctrine .

(U) Each force concept was exercised in the capabilities anal ysis

subject to the Following assumptions:

• Maintained continuousl y in elevated readiness state
4

• Organic supp l y capability for 60 days of indepen—
dent action

• Each force supported, as appropriate, by two

• carrier air wings

2-3
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I ~~~~~~~~~~~~~~
• 1975 doctrine, TO&E, and concepts of opera—

t ions assumed to remain to l990~ weapons, the ir
performance characteristics and operational in-
ventories were forecast to benefi t from the on-
going R&D and evo lutionary improvements

• Basing posture , lift capabilities, and support
forces postulated on the basis of best available
informat ion , drawn from Service planning and
object ives documents

(U) Although a direct comparison of their relative merits was

not at issue in this project , some obvious differences were observed in the al—

ternaflve CMFs, and these form the basis for the conclusions contained in

Tables 2—2 through 2—5.

4

4
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3.0 CONFLICT ENVIRONMENT

(U) A forecast of the worldwide confUct environment in the

1990 time frame formed the basis for threat forec asts , scenar io development ,

and shortfall anal ys is tasks . This confl ict  forecast is composed of the follow-

ing elements:

• Probabilities of specific crises occurring over
spec ifIc issues , in specific locales , at spec ific
levels of intensity, between specific belli ger—
en Fs

• Probabilities of the U.S. becoming mill—
tar ily involved in those conflicts , in one of
three spec ific roles (i.e., Combat , Peacekeep-
ing, or Deterrence)

(U) The scope of this forecast included:

• Seven geopolitical reg ions

• 107 potential conflict issues worldwide

4 • Five levels of conflict intensity for eac h issue

• Two types (Domestic and International) of
con flict

• 24 regionall y qua lified experts polled

• • Three possible CMF roles (Combat, Peacekeep ing,
Deterrence) for each level of intensity of each
con flict issue

The resultant data base comprised some 1600 discre te, potentia l con flict situations

(i.e., the product of 107 issues , 5 levels of intensity, and 3 CMF roles) .
(U) Extensive use was made of expert judgment , solicited in

controlled balloting exercises. This is the third ite ration of the long—range con—

-~ f lict/ involvement forecasti ng methodology emp loyed in the present anal ysis. Due
to t he heavy dependence of study findings on the conflict fo recast , a comprehensive

~1
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crit ique v~os performed on the results of the prior forecasts to t:~st the basic

va lidity of the methodology. The criti que cons isted of compar ing forecast

crises w ith actual events to dete rmine a ~‘batt ing average ” .

(U) A worldw ide conf l ict environment forecast vias performed

in 1972 and included a near—term (1973—1978) forecast for 311 potent ial con—

f l icts . Since approximatel y half of the forecasting period has elapsed , it was

possi ble to compare the forecast projection with actual experience . To avoid

definitional ambi gu ities, the compar ison was based upon events with likelihoods

greater than .5 , and con fl ict levels higher than minor incidents or unrest.

Sixty—six cases fit this criterion . In roughl y one hal f of the forecast interval:

• c f those 66 high probability/higher leve l potent ial cases , 42 have occurred at

the forecast level; 21 others have occurred at a leve l lower than forecast , but

w ith escalctory potential; and in one case nothing has yet happened. Further ,

the survey of recent history indicates that no conflicts of any consequence have

actuall y occurre d that were not included in the list of 66 high probability cases;

that is, all real—worl d conflicts of the past three years were accounted for in

4 the 66 cases referenced above .

(U) As most of the probability est imates were in the .5 — .7

range, only 25 to 35 percent of ~he events woul d have been expected statis-

t icall y in half of the forecast interval. These findings indicate that the method-

ology produces a conservative forecast with no detectable errors of omission .

(U) Another conclusion can be drawn from a similar comparison
between the long—range forecasts of this project with the corresponding forecasts

from the earlier effort , It was found that two entire ly independent groups of

area—qual ified geopol itical experts , performing the forecasts some three years

apart, in the face of major perturbations in the international system (e.g., 1973

Arab/ Israeli War , U.S. pullout and subsequent collapse of South Vietnam , Arab

oil embargo, etc), pro ject the circa 1990 per iod in essentiall y the same way.

Both the numbers and intensities of, and the parties to, high probcbility/h igh

intensit y con fl icts remained essentiall y unchanged.

2— 10
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(U) The few changes that did manifest themselves in the present

forecast disp layed a little more pessimistic v iew of the long—range . Numbers of

more l~’ -
~ly, higher intensity conflicts increased sli ghtl y, along with a notable

incre ase in the worldwide likelihood of General War.

(U) The summaries which follow are focused on the middle three

leve ls of conflict for both Domestic and international cases (i.e., Levels 2, 3

and 4). These levels cover Internationa l conflict intensities ranging from bo,der

clashes (Level 2) through high level regional wars (Level 4); Domestic conflicts

range from terrorist sabotage , assass inat ions, bom bings, etc . (Level 2) through

civil war (Level 4). Leve l 1 conflicts were deleted from the summaries because

they are ubiquitous; Level 5 conflicts (Genera l War) are deleted as being out of

scope for CMF operations . The summaries of findings pertinent to the conflict

env ironment task ore divided into a Global Overview (Table 2 6), Regional

Summar ies (Tables 2—7 through 2— 13), and a Table (2—14) indicating the world-

wide liHlihood of Genera l War. *

*Althoug h General War is outside the scope of this project , it
• was included in th~ forecasting e ffort to round out the conflict spectrum . The

result ing probabilities were surprisingl y high.
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4.0 TECHNOLOGICAL FORECASTS

(U) Technological forecasts were a means to an end in this

study, and for the most part we re drawn from previous SIC stud y e fforts and

updated for use here , or conso l~da fed from re levant sources. They prov ded

the basis for characterizing CMF forces, threats, and operating environments

in the 1990’s. The foreccsts constructed a broad framework within which

scenario deve lopment and shortfall anal ysis wou ld be accomp lished . Addi-

t ionally, they defined the initializing bases and the general technolog ical

context from which R&D initiatives could be generated.

(U) As indicated above , appropriate technological forecasts

were drawn from prior STC study efforts or from other qualified sources.

These forecasts fall into the following broad areas:

• Weapons Inventories: the numbers and types of
equipment in the inventories of major actors in
international affairs

• Miflfory Potent ial: the capability of countries
to develop and support military forces

s Arms Manufacture rs and Suppliers: the major
builders of weapons systems and sources of arm s

supplies

These three forecasting areas were supported by extensive surveys of:

S Current weapons inventories and weapon char-
acte ristics

• U.S. R&D programs currentl y underway

• U.S. m i l i t a ry  long—range planning and objectives
documents

• U.S. fo rce concepts and basing posture for the
1990’s

(U) The forecasting problem was broken into two broad crea~ —

o~ versa ry—reluted forecasts and U.S. capability forecasts — with some el~ ment s
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common to both . For adversary—related forecasts, heav y emphasis was place d
on general milita ry potential and gross assessments of inventories to provide

threat data . Emphas is was placed on reviews of current R&D programs, Serv ice

and DOD long—range plans, and basi ng issues for U.S. capability forecasts .

(U) To vary ing degrees, each of the Services develop and main-
ta in their own long—range R&D planning documents and a compendium of long—

range R&D objectives . This procedure is best illustrated by the U.S. Mari ne

Corps’ long—range study, “MARCOR 90”, which is updatcd at five year inter-

vals, and the “Marine Corps Long—Range Plan (MLRP), 1 December , 1971,”
wh ich sets forth R&D objectives . While the U.S. Army does not maintain long—
range study and R&D objective documents identical to those of the Marine Corps,

Army long—range study e fforts and R&D obje ctives are reflected in the “Joint

Researc h and Development Objectives Document” (JRDOD).
(U) Currentl y held long—range concepts and objectives were re-

viewed; these were used as the baseline for forecasting U.S. CMF capabilities

ond trends.

(U) Five GPF weapons types consistentl y rose to the surface of

all system—related tasks — both those occurring in parallel with other forecasts

and those which occurred late r — as being particularl y si gnificant and worthy of

more in—depth examination:

• Main Battle Tanks

• Anti—Tan k Weapons

• Close Air Support Systems

• Armored Personnel Carriers

• Tactical Air Transport

A comparative survey was conducted of current and near—historical weapons in—

v~ntor ies and characteristics in an attempt to gain insights info apparent trends

in these five systems.

(U) table 2— 15 briefl y sum; iar izes findings from this surve y in

a ser ies of trend observations. The systems of the U.S., USSR, and V/estern

2—22
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Europe were selected for review to provide as broad a cross—section as possibleof design phil osophies, doctrina l considerations and technologica l advanceme n tsOnly a few of Table 2~ l5’s observations are controvers ial. However , w hen
taken in combination, thcse tre nds pose a severe problem to a CMF — surmount-able only with a determined R&D program .

I
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5.0 SCENARIOS

(U) Five scenarios were derived to sc~rve as the framework for

evaluat ing the three U.S. CMFs:

• A high intensity con flict between the two Koreas

• • An insurgency in the Dominican Republic

~ An interposition of U.S. forces in the Arab/ Israeli
context

S A direct U.S./Soviet confrontation in Iran

• A power vacuum and domestic upheaval in the
Phili ppines

For the purposes of this project , a scenar io conskted of three parts:

• The setting — type, level , and location
of conflict , the threat , the
natura l env ironment, and the
U.S. role

• The military situation — the mix of missions/objectives
for the three CMFs in the
partkular setting; a specific
threat in a specific dep loy-
ment on a tact ical military
map

• The event models — the conduct of operations
• (e.g., entry, movement , at-

tac k, etc .) or each CMF, in
each military situation, aga inst
spec ific threats; and the evalu-
ation of CMF per formance to
identify de ficiencies

(U) The five scenarios were distilled from a base population of

cone 1300 candidates . Thre e crIteria drove the selection process:

‘
I
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• Likel y — They had to be highly likel y con-
flict situations, with highl y likel y
U.S. involvement in a given role

• Represental- ve — The five had to be, essent ially,
surrogates for as many others a3
possible — that is, to study one of
the five cases is to study many
cases

• Challenging — The five had to represent as broad
a cross—sect ion of threats , env iron-
ments , distances, missions and gen-
era l problems as possible to tax the
capabilities of the CMF

~J) Throughout th is project no attemp t — exp licit or implicit —

was made to compare the relati ve worth of the three CMF force concepts . Each

CMF was task organized and introduced into each military situation in such a way
as to max imize the effectiveness of that force ’s capab ilities and tactics in the

face of identical threats and natural environments . In this way, deficiencies in

systems could be highlighted, and force differences could be minimized . The

scenar ios, then, served both to structure a detailed framework for eva luation, and

to prov ide the actual vehicle for performing those evaluations .

(U) Overall , i t  did prove possible and anal yti call y useful to

select five quite specific design cases to serve as surrogates for the broad spec—

trum of mission tasking that a CMF could expect by the 1990’s. While the five

scenar ios do contain a number of feature s not included elsewhere , they are

ne ither intuitivel y surprising nor disp leas ing . The conflict environment forecast

has indicated that the politico—military exposures of the past are not dissimilar

from the exposures of th0 future; that is, some of the higher l ikelihood cases have

been encountered before , and certain of those must be planned for in the future .

Table 2—16 outlines the broad observations resulting from the scenar io Select ion

process.

(U) Each scenario was deri ved to cover a high r isk aspect of

the CMF task spectrum . Spec ific actors and issue characteristics remained
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anonymous until the last stage when specific actors , roles , rri issions , and cir-
cumstances wer e identi fied. Tables 2—17 throug h 2—21 higl4l i ~ h~ the scenar io
character istics which emerged as the pre ferre d CMF Jesi gn set.
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6.0 
/ SHORTFALLS

(U) Short falls were the drivi ng force behind the derivation of

ccr1j i date advanced R&D concepts . All candidate R&D concepts were spec ific-

all y geal-ed to overcoming one or more of the identified shortfalls in CMF

capabilit ies. Therefore , a mcijor objective of the project was to ensure the

de fensibility of these shortfalls.

(U) For the purpose of this project, a shortfall s defined as

a problem or deficiency in the ability of a CMF to accomp lish its ass igned mis-

sion in the circa 1990 period which is not resol vable by inventoried or program-

med copubili y . Resolution must come from the development of new or improved

weaponry, equipment or supplies, through changes in organizational, doc trinal or

* procedural changes, or through the resurrection of useful systems which have

sli pped from current inventories. Emphasis was placed upon those shortfalls least

likel y to be resolved through R&D programs driven by broader General Purpose

Forces objectives. Five functional areas were considered: Fi repower , C
3
,

Mobility, Intelligence , and Logistics .

(U) CMF force models were exercised through the tactical events

ide n tified in the design scenarios, using manual wargaming techniques . Tactical

• sca le maps were emp loyed to plot dispositions of forces, measure operational

parameters , and examine force interactions . Each event consHtuted a test de-

signed to emp hasize certain force characteristics . Outcomes we re recorded in

terms of the measures of effectiveness in Table 2—22.

(U) Shortfalls nominated during the course of the conflict analy-

sis were debated pro and con by the study group and recorded in terms of

potentiall y contributing and/or resolving factors. A balancing argument was

also developed which resulted in a decision to either accept or reject the nomin-

ated shortfall. A reexamination of current U.S. R&D programs was performed to

assure that the short fall area was not being extensive ly researched by ongoing

efforts . The surviving shortfalls were then used as the basis for generating R&D

initiatives .
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(U) In genera l, the short falls identi fied in this anal ysis stem
from the need for a CMF to be able to go anywhere, anytime, v,ith lust enou:jh
force to stop the crisis from escalating out of hand . This poses particularl y
diff icult geographic qual ification requirements on the intelli gence cadre, trans-
portability limits upon all elements of the force, and sensitivit y constraints on
combat systems. Frequently without a protected rear area or readil y iden-
tifiable adversary, CMF bases of operations w ill be continually harraszed. Due to
the sensitive nature of most CMF operations, too much force may be as undesir-
able as too litt le .

(U) A CMF is much more likel y to become involved in Peace-
keep ing and Deterrence roles than in Combat . These roles place h gh demands
on intelligence, C

3
, sensitivi ty, and endurance . Howeve r, these are areas in

which technology can be a definite and significant aid .
(U) Tables 2—23 throug h 2—27 summarize the surviving shortfalls

which served as the basis for R&D concept invention .
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7.0 R&D_ INIT IAT IV ES

(U) The final ana lyt ical task of this project was the identi-

f ication , descr ipt ion a~ .i evaluation of candidate advanced R&D concepts rcspon—

s ive to CMF—speci f ic requitements . The ultimate purpose of the project as a

whole was to provide to DARPA a list of CMF—relevant , parametr icall y/function-

all y described , care ful ly evaluate d cand d~ te research init iot ivcs which , if under-

ta ken now, coul d materiall y enhance the capa bility of Crisis Management Forces

to perform a broad mix of military missions in the 1990’s. The achievement of

this broad purpose requ ired the execution of the following steps :

The postulation and descri pt ion of candidate con-
cep ts , and the initial culling of concepts based
on relevance and feasibilit y tests

• The assessment of concep ts ’ technical cichievability;
modifications to desi gns as requ ired; introduction of
new candidates; and culling of concep ts

• The assessment of candidates ’ mission effectiveness
and overall value

(U) The primary requirement levied on all candidate R&D initia—

f ives was that they be responsive to CMF—spec if ic shortfalls, as derived from the

five scenarios . A second concern was that the candidate be plaus ibly feasibl y

by the 1990 per iod . However, rigid technical feasibility was not emp loyed as

• a qualif ying criterion in the concept definition phase . Feasibility determination

was le ft for expert assessment in the concept evaluat ion step. Thus , the driving

cr iterion for the concep t formulation and descri ption phase was that of CMF re—

— levance . Other , prev iousl y agreed upon, scop ing limitations were:

• Onl y GPF— related concep ts to be addressed (i.e.,
strateg ic (e.g., Trident) systems were out of scope)

• Onl y concepts use ful to a division size force

I — • Doctrinal , Procedura l, and Tactical Operat ions
cons iderations were out of scope

2-43
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(U) Prior to initiative work on the identification and descri pt ion
of R&D initic~ v~’s it was necessary to assure t hat the shortfa lls toward vihi~ h the
R&D effort s v. oj ld be p - ~n~H sver1~ indeed si gnif icant . This required revk- ,- i i t i y
each short fall as it v- a ; nomi:ta~~d from the Shortlcd I Anal ys is i ;;k to 05Cc ~c F i n
that it reflectcj:

• CMF—sp~.-c i1ic deficiencies

• A non—doctrinal , non—TO&E , non—proce dura l
problem; that is, that it was potent iall y re-
solva ble throug h technology or stu dies—related

• means

• An area of R&D not currentl y being emphas ized
som ewhere in the communit y

(U) A method for transitioning from “requirements ” to “spec ific
concepts ” wns devised by v iewing the requirements in terms of the brood means

ava ilable to sJ f isf y them. These means took the form of three types of require—

4 ment—sat isf ying approaches: 1) those re lated to hardware or system—oriented so lu—

tions; 2) those to which hardware was not the answe r, but a new approach,
human factors , or a researc h study see m ed appropriate; and 3) those which wet-a
c lca r l y in the domain of doctrine , proce dure , or tact ical operations, and not a

function of ne- -- system requ irements . The third approach was noted and then

dismissed from further effort as being out of scope for this project. The remain-

ing e ffo rts were focused on the first two approaches , w ith hardware—oriented

concepts rece iving the bulk of attention .

(U) Candidate R&D initiati ves (i.e., concepts) were derived from

a two—ste p process , both facets of which relied heavil y on the ut ilization of the

j udgment of weapons/support systems technology experts . These personnel we re

categor ized by funct iona l area of expertise (e.g., C
3
, logistics , intelligence ,

etc .), and addrcssed only requ irements/concep ts relate d to their functional area

f ~ of competence .
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(U) They were provided a listing of the shortfalls pertaining to

their area of expertise , the comp lete scenario descri ptions, threat data , and

U.S. CMF capabiliti.3 5 data as a framework wi thin which nes-i concep rs could be

formulated . The onl y constraints on their efforts were those identified above

as scoping limitations. A prelimi nary listing of new initiatives was thus deri ved .

The initial culling of these concepts was based on three tests: 1) a determin—

a~ion of the gross physical feasibility of the idea, 2) an assessment of the app li-

cabilit y of the idea to CMF5*, and 3) a survey of current R&D efforts to ascer—

taii whether or not the idea had uni que features not currentl y being pursued in

ongoing research programs.

(U) The concepts which survived this initi al cullin g (some 50

initiatives from an original list of 120) were then described in consistent terms .

Each concept was described in terms of:

• • System Concept: A brief stateme nt of what the
initiative was expected to do

4 • Performance Objectives: As detailed as possible
a descri ption of desired per formance characteristics

• Benefi ts : A brief sta tement as to why this con-
cept is better than current and/or alternative systems

• Rationale: Reason for this system being postulated,
including appropriate shortfalls and requirements

• Pacing Technolog ies: Those areas where particular
R&D emp has is may be required

(U) Initiative descri ptions generall y took Iwo forms : functional

and parametr ic. Where the concept was stud y—relate d, where the system being

postulated was intrinsicall y imprecise , or where accord could not be achievr~d in

te rms of a precise system descri pticn the concep t was described functionall y;

that is , in place of prec ise system performance measures emp has is was place d on

This was a two—step assessment: first to assure that the idea ~~
i : i ~ n the CMF port ion of the overall GPF framework , and second to ensure that
t~~- - irka did not hj v~ adverse doctrinal , proce dural 01 tactic al operc~~on; ef F~c~-~.
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general narra t ive—based descript ions. Where the syste m under consideration

clearl y leffi itsel f to measurable descri pt ions (e.g., wei ght, speed, range,

etc.) it was so d~’sc ribed .

(U) Ex tensive use of expert judgment in a carefull y structure d

and controlled validation and evaluation exercise was the vehicle for assessing

the concepts . Nine evaluation criteria we re used in this effort . The fi rst

two crirer ia address the issue of feasibility from both a technology and cost

perspective . Cost was not measured in monetary te rms, but as levels or magn i—

-• tudes of effort required to achieve the concept . Effectiveness measure s are in

the same terms as the MOE’s used to derive shortfalls. In this case these

MOE’s focus on the contributions of the specifi c candidate concep ts to the per—

formance of CMF missions . A final criterion, Ve rsatility, relates to the degree

to wh ich the candidate concept can find applications outside CMF—specific re—

q u i reme n ts.

(U) A scaling scheme was devised to allow gradations in

judgment to be disp layed, w ithout specificall y requiring priority rankings . That

is , what was desired was an assessment of each candidate in vacuo , not in direct

compet ition with other alternatives . The scaling for Cost and Risk was on an

A—F basis, w ith qualitative descript ions corresponding to each letter entry . fhe

six Effectiveness and the Versatility criteria were also provided an A—F range,

Lut the descri pt ions appropriate to each entry were quantitative (in percentage

terms) . Each candidate could have, theore t icall y, rece ived identical score s be-

cause the measures we re for 
~~~ 

alternat ive , not ju st those presented in this

listing of candidates .

(U) Two entire ly independent groups of experts were involved .

The fi rs t group was comprised mostl y of West ing house personnel from various R&D

and applied eng ineer ing centers . These 26 peop le re flected a state of the art

S&T capability, and their main focus was on the deve lopmental and eng ineering

imp lications of the candidate initiatives. The second group was drawn from

outs ide Westing house , and consisted of personnel from other contractors and con—

sultcintc . The primary ~rnphcisis (and expe rtis- ) for this group was in the operational ,

rr~ l i1ar~ sc ience and intelligence imp lications of the initiatives.
‘I •‘  
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(U) In an attempt to reduce effects of any bias or sel f—interest

factors which may have influenced the balloters, no persons who partici pated in

the ;dent~fication and descri ption of the candidate ini tiatives were included in

the evaluat ion of those systems.

(U) A review of the ballot results supports the following con-

clusions regarding the balloting process:

• Consensus within a group was reasonable (generall y t

less than a point spread and often less) .

• The S&T ballofers (Round 1) tended to vote slightl y
higher than the mission specialists

• A sl ight degree of individual pessimism was noted
in a few second round vote rs

All in all , the findings provide usefu l support for selection of pre fe rred opt ions

from among the derived !ist of candidate R&D initiatives .

(U) Subsequent to the tabulation of the balloting results , the

pre ferre d R&D candidates for which tabulations were summarized were re—evaluated

by the study group within the context of each Scenario to assess , qualitativel y,

the potent ial contribution to reduction of the shortfall areas previousl y identified .

Recalling that short fall impact was previousl y measured for each scenario in terms

of CMF—unique measures of effectiveness (Transportability , Reliability, Endurance,

Independence , Sensitivity, Flexibilit y), the R&D concept payoffs are measured in

the same terms.

(U) On the basis of this anal ysis of the potential value of the

proposed R&D initiatives it is concluded that:

• There are no shortfall areas identi fied for which
there have not been proposed several R&D m i —
t iat ives which offe r a potential for reduction of
that short fa ll through improved Effectiveness at

-: an accep table Cost and Risk .

• 2—47
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• There are significant c ross—benefits to be realizedft-am the pursuance of the recommended R&D ini-tiatives.

(U) Short descriptions of the higher rank ing R&D initiatives areconta ined in the following Tables 2—28 through 2—32; definitions of the nine criteriaby which the candidates were evaluate d are presented in Table 2—33 .
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