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\ ABSTRACT

(U) This project identified areas of R&D related to General
Purpose weapons and supporting systems where DARPA could, by investing now,
materially enhance the capability of U.S. Crisis Management Forces (CMFs)
to accomplish a broad mix of missions in the circa 1990 period.

Specifically,
this project has:

e Postulated and described candidate U.S. Crisis

Management Forces, equipment, doctrine, organi=
zation and tactics '

. Projected and described the worldwide conflict en=
vironment within which those forces would operate '

, ° Peveloped detailed design scenarios for the evalu-
ation 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| o (

'. ® Postulated, described ond evaluoted R&D initiatives

; which could overcome the shortfalls identified above,

b (U) It should be emphasized that the purpose of this project was
to identify R&D initiatives responsive to requirements stemming from perceived
system-oriented shortfalls. Nowhere in this project was there = nor should there
be inferred = any explicit nor any implicit comparison of the candidate Crisis
Management Forces themselves (that is, in terms of their respective value, effec~

)

: tiveness or capabilities). [

. (U) This research wes performed under the auspices of the Tactical

3 Technology Office, Defense Advanced Research Projects Agency under Naval

‘ Surface Weapons Center Contract No. NO00178-75-C-0357, Project No. G9466.
The views and conclusions contained in this document are those of the authors and
should not be interpreted as necessarily representing the official policies, either
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expressed or implied, of the Defense Advanced Research Projects Agency,

the
Naval Surface Weapons Center,

or any other agency of the U.S. Government,
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SECTION 1
INTRODUCTION

1.0 GENERAL

(U) This document represents Volume |, Executive Summary, of
the final report on the research project "R&D Implications for Post=1990 Crisis
Management Forces" conducted by the Studies and Technology Center (STC) for
the Defense Advanced Research Projects Agency/Tactical Technology Office
(DARPA/TTO) under Contract Number N00178-75-C-0357. It contains a highly
distilled presentation of the most salient points derived from the several task
areas which comprised this project. A companion document to this report is
Volume I, Technical Report.

(U) The materials which comprise the substantive portion of
this document are highly abstracted summary statements, representing the key
conclusions drawn by the study team for each of the substantive areas of research

‘ performed. Therefore, methodology-related discussions have been omitted from
this document except in those few cases where the method itself was felt to be a
key product. The detailed methodology discussions are contained in Volume Il -
Technical Report. Since this volume is to represent a highly abstracted statement
of only the most salient findings, the supporting data, interim results, etc. are

all contained in Volume II.

’ 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, materially enhance the capability 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, several technical objectives had to

be achieved. Among these more specific objectives were the following:

‘
\ 1-1
r




® To posiulate® and describe candidate U.S. Crisis
Management Forces, equipment, doctrine, organi-
zation and tactics

® To project and describe the worldwide conflict en-
vironment within which those forces would operate

° To develop detailed design scenarios for tha eval-
uation of U.S. CMFs viz~a=viz projected adversary
threats

° To ascertain and describe perceived shorifalls in

U.S. equipment when evaluated in the framework
of the design scenarios

° To posiulate, describe and evaluate R&D initiatives
which could overcome the shortfalls identifiad above

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

to identify R&D initiatives responsive to requiremenis stemming from perceived

system-oriented shortfalls. Nowhere in this project was there = nor should thera

be inferred - any explicit nor any implicit comparison of the candidate Crisis
Management Forces themsalves (that is, in terms of their respective value, ef-

fectiveness or capabilities). Shortfalls and subsaquent assessments were drawn
p L 9

based upon the assumption thot o spacific task or anized force siructure with its
P P P 9

expected array of weapons and support systems had been assigned the mission.

3.0 SCOPE

(U) The overall purpose of this project, coupled with tha many
technical objectives necessary to support its realization, clearly indicates the
breadth of cnelysis involved. The project was divided into six major analytical

areas, and ecch of these was viewed separately for scoping purposes:

*All forecasts/projections included in this project were for the
long=range (circa 1990~95).
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) CMF Force Concepis and Equipment

- Quick reaction, active duiy forces”

- Broad mix of missions from combai asscult
to pzaceke=ping

- No mobilization iime permiited

-  Ons= rainforcad division or less

- No service distinctions

- Capable of indepzndent action for 60 days

-  No doctring/tactics chaonges

- Equipment currently held or under aciive
considzration

° Conflict Environmenf

- 107 potential worldwide conflicts

- Five levels of conflict intensity

-  Scenario assessments done on less than General
War intansity conflicts

- Assessments assume continued aciive role of
U.S. in world affairs

- Conflicts must have a credible potential for CMF
applications

- Three CMF roles: Combat, Peacekeeping, Deterrence

° Threat Forecasts

~  Evolutionary, general purpose waapons only

-~ lnventory forecasts for major actors only

- WEI/WUV™™ values used where possible

- Twelve major General Purpose classes of weapons
considerad

~  Military Potential forecasts for major actors

e Scenarios

- More than 1600 potential cases*™* reduced
to five for analysis in depth
- Map exercises for each of five cases
- Neiural terrain, weather, etc. factors included
- Political, social, economic factors included

“Airbornz, Airmobile, Amphibious
**Weanons Effectiveness Indax/Weighted Unit Value

*** product of 107 Potential Conflicts, 5 Levels of Infensity, and 3 U.S.
Miiitary Roles.

1-3
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3 Shortfall Analysis

= Six measures of effectiveness for U.S. CMFs

-  Five mission events

= Major problems identified using expartisa

= Emphasis on technology-relatad shortfalls

= No docirinal, tactical or TO&E* shortfalls to be
treated other than to note their presance

° R&D Inifiatives
= Oaly technically feasible concepis

= Ninz evaluation criteria
= Expert judgmeant used o evaluates concepts

4.0 TECHNICAL APPROACH OVERVIEW

(U)  As indicated in the foragoing discussions on Objectives and
Scope, the breadth of covarage of this project is quite broad. Figure 1-1 dao-
picts the general anclytical flow of, and tha interrelctionships among, the several
tasks which comprised this effort. There were three independent starting poins:
1) forecasting the 1990% conflict environmeant and the U.S. roles in those con-
flicts, 2) the form and capabilities of alternative U.S. Crisis Manzgement
Forces as projected to the 1990%, and 3) forecasting the brood threat environ-
ment to the same time freme. The following paragraphs briefly summarize the
approach.

(U)  With these three elements in hand, extansive effort was

undertaken to structure five very specific represeniative, likely, end technologi-
M LAis A L

cally challenging scenarios (from a total population of more than 1400 possible

cases) into which U.S. forcas could be introduced o compare CMFs with specific
adversaries and their attendant threat systems, in specific geophysical circumstances.

(U)  Each CMF was independently interjected into ecch scenario
to accomplish identical missions in an identical threat and noturdl environment,

Measures of effectiveness (MOZs) were daveloped and applied evenly to all forces.

"Table of Organization and Equipment.

1-4
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Based on these MOE's, specific shortfalls in U.S. weapons and supporting systems
were identified as the interactions of U.S. and adversary systems progressed
through the events of each scenario. The shortfalls sought were systems-related,
Cases where doctrinal, organizational 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 crecs - they were outside the scope of this

projact.

(U) The resulting array of shortfalls was used as the starting
point for the development of candidate R&D concepts. These R&D concepts took
the form of both hardware cnd studies (i.e., research) initiativas. A set of
evaluation criteria was devaloped, and the R&D initiatives were subjected to
these measures. A final listing of preferred initiatives was then developed.

(U)  Throughout the project both quantitative and qualitative
analytical techniques were employed where and as appropriate. The discussions
pertinent to the individual tasks will detail the areas where judgmental efforts

complemented quantitative methods.

5.0 CONTENT AND ORGANIZATION

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

Volume Il = Technicai Report for the underlying analyses.

(U)  The study task areas were highly interrelated and the results
of one task usually 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

accomplished and the order in which these tasks are addressed in Volume 1.
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SECTION 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 individually noted elsewhere, and none are con-
sidered to be marginal. Taken as a whole, these observations define the needs
for a CMF, current CMF status, and whot must be done to prepare for the future.

(U)  Throughout the analysis, every effort was made to sift
through the myriad details, conflicting opinions, and tentative conclusions to
focus attention upon the pivotal issues, to examine their interactions in detail,
and determine their joint impact. Toble 2-1, distilled from the paragraphs which

follow, outlines the seven most basic findings developed in the course of this

analysis.
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2.0 FORCE CONCEPTS

(U) Three division-sized U.S. military force structures - currently

candidates for the CMF mission = were used as the basis for CMF capabilities

analysis:

° Marine Amphibious Force (MAF)

- Marine Division (MARDIV): Nine Maneuver
Battalions plus Artillery and Armor

- Marine Air Wing: 140 Combat Aircraft

° Army Airmobile Division (Airborne Assault)

: - Nine Airmobile Battalions plus Artillery
q (No Armor)

- Organic Aviation Group

= Support From Two Tactical Fighter Wings
(144 Aircraft)

® Airborne Division (ABN DIV)

{ - Nine Airborne Battalions plus Artillery and
'. ; Armor

- Support From Two Tactical Fighter Wings

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

for the specific requirements of each scenario were performed as per current

doctrine.

(U)  Each force concept was exercised in the capabilities analysis

subject to the following assumptions:
: ® Maintained continuously in elevated readiness state

° Organic supply capability for 60 days of indepen-
dent action

° Each force supported, as appropriate, by two
carrier air wings




1975 doctrine, TO&E, and concepts of opera-
tions assumed to remain to 1990; weapons, their
performance characteristics and operational in-
ventories were forecast to benefit from the on- 9
going R&D and evolutionary improvements

° Basing posture, lift capabilities, and support |
forces postulated on the basis of best availuble
information, drawn from Service planning and E
objectives documents g

(U) Although a direct comparison of their relative merits was
not at issue in this project, some obvious differences were observed in the al-

ternative CMFs, and these form the basis for the conclusions contained in
Tables 2-2 through 2-5.
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3.0 CONFLICT ENVIRONMENT

L)

A forecast of the worldwide conflict environment in the

1990 time frame formed the basis for threat forecasts, scenario development,

and shortfall analysis tasks. This conflict forecast is composed of the follow-=

ing elements:

L]
3 (L)
L] ®

Probabilities of specific crises occurring over
specific issues, in specific locales, at specific
levels of intensity, between specific belliger-
ents

Probabilities of the U.S. becoming mili-

tarily involved in those conflicts, in one of
three specific roles (i.e., Combat, Peacekeep-
ing, or Deterrence)

The scope of this forecast included:

Seven geopolitical regions

107 potential conflict issues worldwide

Five levels of conflict intensity for each issue
Y

Two types (Domestic and International) of
conflict

24 regionally qualified experts polled
Three possible CMF roles (Combat, Peacekeeping,

Deterrence) for each level of intensity of each
conflict issue

The resultant data base comprised some 1600 discrete, potential conflict situations

(i.e., the product of 107 issues, 5 levels of intensity, and 3 CMF roles).

)

Extensive use was made of expert judgment, solicited in

controlled balloting exercises. This is the third iteration of the long-range con-

;{ flict/involvement forecasting methodology employed in the present analysis. Due

W TN R R

“dw

to the heavy dependence of study findings on the conflict forecast, a comprehensive
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critique was performed on the results of the prior forecasts to test tha basic

validity of the methodology. The critique consisted of comparing forecast

crises with actual events to determine a "batting average".

(U) A worldwide conflict environment forecast was performed
in 1972 and included a near-term (1973-1978) forecast for 311 potential con-
flicts. Since approximately half of the forecasting period has elapsed, it was
possible to compare the forecast projection with actual experience. To avoid
definitional ambiguities, the comparison was based upon evenis with likelihoods
greater than .5, and conflict levels higher than minor incidents or unrest.

Sixty=six cases fit this criterion. In roughly one half of the forecast interval:

cf those 66 high probability/higher level potential cases, 42 have occurred at
the forecast level; 21 others have occurred at a level lower than forecast, but
with escalatory potential; and in one case nothing has yet happened. Further,
the survey of recent history indicates that no conflicts of any consequence have |
actually occurred that were not included in the list of 66 high probability cases; |
that is, all real=world conflicts of the past three years were accounted for in
the 66 cases referenced above. v
(U)  As most of the probability estimates were in the .5 = .7
range, only 25 to 35 percent of the events would have been expected statis-
i tically 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 entirely independent groups of
area~qualified geopolitical 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), project the circa 1990 period in essentially the some way.

eyt

Both the numbers and intensities of, and the parties to, high probability/high

% intensity conflicts remained essentially unchanged.
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(U) The few changes that did manifest themselves in the present
forecast displayed a little more pessimistic view of the long-range. Numbers of
more likely, higher intensity conflicts increased slightly, along with a notcble
increase in the worldwide likelihood of General War.

(U) The summaries which follow are focused on the middle three
levels of conflict for both Domestic and International cases (i.e., Levels 2, 3
and 4). These levels cover International conflict intensities ranging from border
clashes (Level 2) through high level regional wars (Level 4); Domestic conflicts
range from terrorist sabotage, assassinations, bombings, etc. (Level 2) through
civil war (Level 4). Level 1 conflicts were deleted from the summaries because
they are ubiquitous; Level 5 conflicts (General War) are deleted as being out of
scope for CMF operations. The summaries of findings pertinent to the conflict
environment task are divided into a Global Overview (Table 2-6), Regional
Summaries (Tables 2=7 through 2-13), and a Table (2-14) indicating the world-

wide likelihood of General War.*

*Although General War is outside the scope of this project, it
was included in the forecasting effort to round out the conflict spectrum. The
resulting probabilities were surprisingly 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 were drawn from previous STC study efforts and
updated for use here, or consolidated from relevant sources. They provided
the basis for characterizing CMF forces, threats, and operating environments

in the 1990's. The forecasts consiructed a broad framework within which

scenario development and shortfall analysis would be accomplished. ~Addi-
tionally, they defined the initializing bases and the general technological
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

- Military Potential: the capability of countries
to develop and support military forces

° Arms Mcnufacturers and Suppliers: the major
builders of weapons systems and sources of arms
supplies

These three forecasting areas were supported by extensive surveys of:

° Current weapons inventories and weapon char-
acteristics

° U.S. R&D programs currently underway

© U.S. military long-range planning and objectives
documents

3 U.S. force concepts and basing posture for the
1990's

(U) The forecasting problem was broken into two broad areos =

adversary=related forecasts and U.S. copability forecasts = with some elements

2-2]
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common to both. For adversary-related forecasts, heavy emphasis was placed
on general military potential and gross assessments of inventories to provide ’
threat data. Emphasis was placed on reviews of current R&D programs, Service h
and DOD long~range plans, and basing issues for U.S. capability forecasts.

(U) To varying degrees, each of the Services develop and main- |

tain 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. Marine
Corps' long=range study, "MARCOR 90", which is updated at five year inter=
vals, and the "Marine Corps Long-Range Plan (MLRP), 1 December, 1971,"
which 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 efforts and R&D objectives are reflected in the "Joint
Research and Development Objectives Document” (JRDOD).

(U) Currently held long=range concepts and objectives were re-
viewed; these were used as the baseline for forecasting U.S. CMF capabilities
and trends.

(U) Five GPF weapons types consistently rose to the surface of
all system=related tasks = both those occurring in parallel with other forecasts
and those which occurred later = as being particularly significant and worthy of

more in-depth examination:

° Main Battle Tanks
® Anti=Tank Weapons
° Close Air Support Systems
® Armored Personnel Carriers

® Tactical Air Transport

A comparative survey was conducted of current and near-historical weapons in-
ventories and characteristics in an atiempt to gain insights into apparent trends
in these five systems.

(U) Table 2-15 briefly summarizes findings from this survey in

a series of trend observations. The systems of the U.S., USSR, and Western
Y
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Europe were selected for review to provide as broad a cross
of design philosophies,

Only a few of Table 2-15

=section as possible
doctrinal considerations and technological advancements,
s observations are controversial .

However, when
taken in combination,

these trends pose a severe problem to a CMF - surmount-
able only with a determined R&D program.

|
2-23 ‘
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5.0 SCENARIOS

(U)  Five scenarios were derived to serve as the framework for

evaluating the three U.S. CMFs:

° A high intensity conflict between the two Koreas

® An insurgency in the Dominican Republic

® An interposition of U.S. forces in the Arab/lsraeli
confext

® A direct U.S./Soviet confrontation in lran

® A power vacuum and domestic upheaval in the
Philippines

For the purposes of this project, a scenario consisted of three parts:

° The setting ~ type, level, and location
of conflict, the threat, the
natural environment, and the

U.S. role

° The military situation = the mix of missions/objectives
for the three CMFs in the
particular setting; a specific
threat in a specific deploy-
ment on a tactical military
map

® The event models - the conduct of operations
(e.g., entry, movement, at-
tack, etc.) for each CMF, in
each military situation, against
specific threats; and the evalu-
ation of CMF performance to
identify deficiencies

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

some 1300 candidates. Three criteria drove the selection process:
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° Likely - They had to be highly likely con-
flict situations, with highly likely
U.S. involvement in a given role

> Representative =  The five had to be, essentially,
surrogates for as many others as
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=section of threats, environ=
ments, distances, missions and gen-
eral problems as possible to tax the
capabilities of the CMF

(U) Throughout this project no attempt = explicit or implicit =
was made to compare the relative worth of the three CMF force concepts. Each
CMF was task organized and introduced into each military situation in such a way
as to maximize the effectiveness of that force's capabilities 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
scenarios, then, served both to structure a detailed framework for evaluation, and
to provide the actual vehicle for performing those evaluations.

(U) Overall, it did prove possible and analytically 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
scenarios do contain a number of features not included elsewhere, they are
neither intuitively surprising nor displeasing. The conflict environment forecast
has indicated that the politico=military exposures of the past are not dissimilar
from the exposures of the future; that is, some of the higher likelihood 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 scenario selection
process. :

(U) Each scenario was derived to cover a high risk aspect of

the CMF task spectrum. Specific actors and issue characteristics remained
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anonymous until the last stage when specific actors, roles, missions, and cir=

cumstances were identified. Tables 2=17 through 2-21 highlight the scenario

characteristics which emerged as the preferred CMF design set.
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6.0 SHORTFALLS

(U) Shortfalls were the driving force behind the derivation of
candidate advanced R&D concepts. All candidate R&D concepts were specific-
ally geared to overcoming one or more of the identified shortfalls in CMF
capabilities. Therefore, a major objective of the project was to ensure the
defensibility of these shortfalls.

(U)  For the purpose of this project, a shortfall is defined as
a problem or deficiency in the ability of a CMF to accomplish its assigned mis=
sion in the circa 1990 period which is not resolvable by inventoried or progrom=
med capability. Resolution must come from the development of new or improved
weaponry, equipment or supplies, through changes in organizational, doctrinal or
procedural changes, or through the resurrection of useful systems which have
slipped from current inventories. Emphasis was placed upon those shortfalls least
likely to be resolved through R&D programs driven by broader General Purpose
Forces objectives. Five functional areas were considered: Firepower, C,
Mobility, Intelligence, and Logistics.

(U) CMF force models were exercised through the tactical events
iden‘ified in the design scenarios, using manual wargaming techniques. Tactical
scale maps were employed to plot dispositions of forces, measure operational
parameters, and examine force inferactions. Each event constituted a test de-
signed to emphasize certain force characteristics. Qutcomes were 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
potentially 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.S5. R&D programs was performed to
assure that the shortfall area was not being extensively researched by ongoing

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

initiatives.
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o

(U) In general, the shortfalls identified in this analysis stem
from the need for o CMF to be cble to go anywhere, anytime, with just enough
force to stop the crisis from escalating out of hand. This poses particularly
difficult geographic qualification requirements on the intelligence cadre, trans-
portability limits upon all elements of the force, and sensitivity constraints on
combat systems, Frequently without a protected rear area or readily iden-
tifiable edversary, CMF bases of operations will be continually harrassed. Due to
the sensitive nature of most CMF operations, too much force may be as undesir—
able as too little. '

U) A CMF is much more likely to become involved in Peace-
keeping and Deterrence roles than in Combat. These roles place high demands
on intelligence, C3, sensitivity, and endurance. However, these are areas in
which technology can be a definite and significant aid.

(U) Tables 2-23 through 2-27 summarize the surviving shortfalls

which served as the basis for R&D concept invention.

%\ﬁ,i ‘M- e L



NOILINNANWY SWIV TTYWS 304 SINIWRINO L¥0ddNS SDILSIDOT
NI 1SOD IWIILXI ‘ADNIIDIF4I TUMN/LIH LOHS ITONIS NI ANIYL ITgVIOAVINA

‘SWUY TIVWS

SIROLINIANI

JVLIIOW WW Z0L ANV 18 ONILSIX3 40 ALIDIWWIS ANV ¥3gWNN 398V

3HL 1107dX3 O1 }NUVL “SWILSAS ¥ILNNOD OL ALIAILISNIS ANV ¥IHLVIM
318VIOAVYY NOdN IDNVITIY (SNOILINNW QIdiND ‘LVIYHL dIOWIV/AYITHLNY
QISSYW vV HLIM Tvad OL SNOdVIM TIEVLIOLSNYEL Y04 ALITEY 40 MOV

‘SNOdVIM T4 LOIYIANY

SINFWRINOIY ONINIVYL GIZ1TVIDIdS ANV S1D3443 LSYIENDIVE ONIQUVOIY
AWYINDILYVE ‘SAILITIEVAVD (,006-0) NI-3SOTD ANV SYIGWNN NI ADNIIDIAIA

*SNOdVIM L11NVSSY ANV MINVI-IINV

(N) ¥YIMOJRIS  *STIVALIOHS 4WD  :€z-z 318Vl ()

. el

e Y = o




SNOISSIWSNWVAL
IDIOA INIWITIWOD/IDVTdI OL AYIDOVWI FLYDINNWWOD OL ALITIEYNI *SLINN
1IYWS N3IIMLIG SAUYNDIHVS LNIWAINDI ¥O/ANY ONINIVIL ALNNDIS IN3IDI43Q

d,
5
3
7
1
:

‘SNOILYIINNWWOD LINN TIVWS R

2-39

INIWNOYIANT NVEIN NI ALITIEVdYD
4O MOV ‘SYOSNIS QIZITVYLINIDIA ‘JAISSVd LIOT1dXE Ol d3IN ‘WILSAS ¥vawy
INIYYND 40 ALITIEVLYOMSNWIL L1NDI441d ANV SNOISSIWI W3 “ALITIEVYINTNA

‘NOILVYIO1 SNOJVIM ITILSOH &

(N) NOILYDINNWWOD ANV “TOYINOD ‘aNVWWOD :STIVALYOHS dWD  yz-¢ 318Vl (N)

= - - - - = o~ Ve N TR G e S R




14 ONISSVIYVH
d3ANN SYIIV dIAOYIWINN NI NOILONNd OL ALITIEY dIDNA] ‘SyIY ONIOVIS

FTEVIIVAY WO¥4 ANOdST OL SDILSIHILDOVIVHD QVOTAVA-IONVY LN3IDI43a

3 R s ook sk a-ﬁ,,»f )

LIOdSNVEL ¥V TOLS/A »

2-40

ADVLLY MED ¥O
3di4 ONISSVEIVH J3ANN INIWNOYIANT NVRIN NV NI ¥IANINYW ATIAILDONYLSIA

-NON Ol ALINIGVNI ‘QIROWEY ATIAVIH OOL S:DdV @ILDIrO¥d ‘A¥VSYIAQY
CQ3ZINVHIIW HLIM ¥IANINVW OL S$:0dV J18VLIICISNWVIL 40 SIILIINVNO IN3IDIEIa

ALITIEOW ANNOYD G31D310Yd .

(N) ALITISOW :STIV4IIOHS 4WD  :Gz-¢ 318VL (N



INILDOA INFWND 40 SNOILYDITdWI DILSIDOT 3AISSIDXI ‘SYIANVYWWOD
LINN OL ¥3IN3D SNOILYY¥IdO TvDILOVL 40 ALITILN dIDNAIY “S3SIED 1vDIILITOd
4O/ANY DIWONODI ATLNVYNIWOAQIYd NI ATRVINDILIVA ‘SINIDYNSNI ANV
'SdNOYD LSIOY¥YIL “SININOJIO DILSIWOQA LSNIVOV SSINIAILDI4LT a3dNARY

‘NOILYNIW3ISSIQ ANV "ONISSID0¥d ‘NOILDITIOD

SdNOY O INIDYNSNI ANV

SIN3INOdJdO DILSIWOQ ¥04 AWVINDILIVA “IDNIDITIILINI €00 TvIILOVL ¥OA

SIWIL ISNOJSIY IAISSIOXT ‘SINIWAOTIA WD TVILNILOd 11V ¥O4 SSINIAVR
QILVAZTI NI AV CIHITVNO-VAIV ANV IOVNONVT NIVINIVW OL ALITIGVYNI

‘400 TVIILOVL ANV SNOILYOHEHITVYND VRV

(N) IDNIDITIEULNI *STIV4LIOHS 4WD  9z-Z 378Vl (N)

Lty

P St 2

~

2-4]

-




JONIANIdIANI ANV IDNVINANI Y04 aINON
LYOdSNVIL 40 IWNTOA ¥23HS A9 Q3ISNVD WI180ud FYIAIS

‘IDONVNILNIVW “S317ddNS

AWD 4O SINIWIINDIY INIWIHSNWY L
ATILTAW ITANVH ATLNIANIdIANT OL ALITIEVdYD IN3IDI43a

*ONITANVH O9¥VD

(N) SDILSIDOT STIVALIOHS IWD  ZZ~Z 318Vl (N)

2-42




P

e s
TR

L

2
T
»

7.0 R&D INITIATIVES

(U) The final analytical task of this project was the identi-
fication, description and evaluation of candidate advanced R&D concepts respon-
sive to CMF-specific requirements. The ultimate purpose of the project as a
whole was to provide to DARPA a list of CMF-relevant, parametricclly/function=
ally described, carefully evaluated candidate research initiatives which, if under-
taken now, could materially enhance the capability of Crisis Management Forces
to perform a broad mix of military missions in the 1990's. The achievement of
this broad purpose required the execution of the following steps:

° The postulation and description of candidate con-

cepts, and the initial culling of concepts based
on relevance and feasibility tests

° The assessment of concepts' technical achievability;
modifications to designs as required; introduction of
new candidates; and culling of concepts

® The assessment of candidates' mission effectiveness
and overall value

(U) The primary requirement levied on all candidate R&D initia-
tives was that they be responsive to CMF-specific shortfalls, as derived from the
five scenarios. A second concern was that the candidate be plausibly feasibly
by the 1990 period. However, rigid technical feasibility was not employed as
a qualifying criterion in the concept definition phase. Feasibility determination
was left for expert assessment in the concept evaluation step. Thus, the driving
criterion for the concept formulation and description phase was that of CMF re-
levance. Other, previously agreed upon, scoping limitations were:

® Only GPF-related concepts to be addressed (i.e.,
strategic (e.g., Trident) systems were out of scope)

° Only concepts useful to a division size force

® Doctrinal, Procedural, and Tactical Operations
considerations were out of scope

2-43




(U)  Prior to initiative work on the identification and description
of R&D initiatives it was necessary to assure that the shortfalls toward which the
R&D efforts would be pointed were indeed significant. This required reviewing
each shortfall s it was nominated from the Shortfall Analysis task to ascertain

that it reflected:
° CMF-specific deficiencies

) A non-doctrinal, non-TO&E, non=-procedural
problem; that is, that it was potentially re-
solvable through technology or studies-related
means

° An area of R&D not currently being emphasized
somewhere in the community

(U) A method for fronsifioning’ from "requirements" to "specific
concepts" was devised by viewing the requiremants in terms of the broad means.
available to satisfy them. These means took the form of three types of require=
menrt-satisfying approaches: 1) those related to hardware or system-oriented solu-
tions; 2) those to which hardware was not the answer, but a new approach,
human factors, or a research study seemed appropriate; and 3) those which were
clearly in the domain of doctrine, procedure, or tactical operations, and not a
function of new system requirements. The third approach was noted and then
dismissed from further effort as being out of scope for this project. The remain-
ing efforts were focused on the first two approaches, with hardware~oriented
concepts receiving the bulk of attention.

(U) Candidate R&D initiatives (i.e., concepts) were derived from
a two-step process, both facets of which relied heavily on the utilization of the
judgment of weapons/support systems technology experts. These personnel were
categorized by functional area of expertise (e.g., C°, logistics, intelligence,
etc.), and addressed only requirements/concepts related to their functional area

of compeatence.
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(U) They were provided a listing of the shortfalls pertaining to

their area of expertise, the complete scenario descriptions, threat data, and
U.S. CMF capabilities data as a framework within which new concepis could be
formulated. The only constraints on their efforts were those identified above
as scoping limitations. A preliminary listing of new initiatives was thus derived.
The initial culling of these concepts wes based on three tests: 1) a determin-
ation of the gross physical feasibility of the idea, 2) an assessment of the appli-
cability of the idea to CMFs*, and 3) a survey of current R&D efforts to ascer=-
tain whether or not the idea had unique features not currently being pursued in
ongoing research programs.

(U) The concepts which survived this initial culling (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 statement of what the
initiative was expected to do

° Performance Objectives: As detailed as possible
a description of desired performance characteristics

° Benefits: A brief statement 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 Technologies: Those areas where particular
R&D emphasis may be required
(U) Initiative descriptions generally took two forms: functional
and parametric. Where the concept was study-related, where the system being
postulated was intrinsically imprecise, or where accord could not be achieved in
terms of a precise system descripticn the concept was described functionally;

that is, in place of precise system performance measures emphasis was placed on

*

This was a two-step assessment: first to assure that the idea fit
into the CMF portion of the overall GPF framework, and second to ensure that
the idea did not have adverse doctrinal, procedural or tactical operations effecis.
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general narrative-based descriptions. Where the system under consideration
clearly lent itself to measurable descriptions (e.g., weight, speed, range,
etc.) it was so described.

(U) Extensive use of expert judgment in a carefully structured
and controlled validation and evaluation exercise was the vehicle for assessing
the concepts, Nine evaluation criteria were used in this effort. The first
two criteria address the issue of feasibility from both a technology and cost
perspective. Cost was not measured in monetary terms, but as levels or magni-

F tudes of effort required to achieve the concept. Effectiveness measures 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 specific candidate concepts to the per-

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

to which the candidate concept can find applications outside CMF-specific re-

quirements.
) A scaling scheme was devised to allow gradations in
\ judgment to be displayed, without specifically requiring priority rankings. That
‘ is, what was desired was an assessment of each candidate in vacuo, not in direct

competition with other alternatives. The scaling for Cost and Risk was on an
A=F basis, with qualitative descriptions corresponding to each letter entry. The
six Effectiveness and the Versatility criteria were also provided an A-~F range,
Lut the descriptions appropriate to each entry were quantitative (in percentage

terms). Each candidate could have, theoretically, received identical scores be=-

cause the measures were for any alternative, not just those presented in this
g listing of candidates.
(U) Two entirely independent groups of experts were involved.
The first group was comprised mostly of Westinghouse personnel from various R&D
and applied engineering centers. These 26 people reflected a state of the art

S&T capability, and their main focus was on the developmental and engineering

3 implications of the candidate initiatives. The second group was drawn from

&
$
¥
¢

outside Westinghouse, and consisted of personnel from other contractors and con-
sultants, The primary emphasis (and expertis2) for this group was in the operational,
military science and intelligence implications of the initiatives.
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(U) In an attempt to reduce effects of any bias or self-interest
factors which may have influenced the balloters, no persons who participated in
the identification and description of the candidate initiatives were included in
the evaluation 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 (generally
less than a point spread and often less).

e The S&T balloters (Round 1) tended to vote slightly
higher than the mission specialists

® A slight degree of individual pessimism was noted
in a few second round voters
All in all, the findings provide useful support for selection of preferred options
from among the derived list of candidate R&D initiatives.

(U) Subsequent to the tabulation of the balloting results, the
preferred R&D candidates for which tabulations were summarized were re-evaluated
by the study group within the context of each scenario to assess, qualitatively,
the potential contribution to reduction of the shortfall areas previously identified.
Recalling that shorifall impact was previously measured for each scenario in terms
of CMF-unique measures of effectiveness (Transportability, Reliability, Endurance,
Independence, Sensitivity, Flexibility), the R&D concept payoffs are measured in
the same terms.

(U) On the basis of this analysis of the potential value of the
proposed R&D initiatives it is concluded that:

) There ars no shortfall areas identified for which

there have not been proposed several RAD ini-
tiatives which offer a potential for reduction of

that shortfall through improved Effectivensss at
an acceptable Cost and Risk.
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There are significant cross=benefits to be realized

from the pursuance of the recommended R&D ini-
tiatives.

(U)  Short descriptions of the higher ranking R&D initiatives are

contained in the following Tables 2-28 through 2-32; definitions of the nine criteria

by which the candidates were evaluated are presented in Table 2-33,
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