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FOREWORD

This report has been prepared in an endeavor to salvage as much
useful informetion as possible from the effort cxpended between 1 Septem-
ber and 31 December 1971 on RAC Project 012.123, "Advanced Technology
and R&D Planning." This study, sponsored by the Office of the Chief of
Research and Development (OCRD), US Army, was initiated 1 September 1971
and terminated, as a result of congressional budget action, on 31 Decem-
ber 1971. |

This report addresses the initial research objective which was to

establish a basis for determining feasible improvements to the existing
planning/decision meking system. It examines the purpose and nature of
Army R&D planning as a part of the overall Army development process. It
describes in broad terms the existing planning/decision making system
for R&D including both its formal and informal structure. It then goes
on to highlight some of the major deficiencies in that system and to
recommend a number of feasible improvements. Probably the most signifi-
cant contribution of this report lies in the concise basis it establishes
for relating, i.e. cross-walking, among budget entities, R&D objectives,
and technologies. These and other essential elements of information are
contained in the documents being produced at the various hierarchical
levels in the Army R&D community, but these elements are not now relat-
able in a concise and structured manner. This report also establishes

8 basgls for priority determination and for answering certain planning
end "what if" questions such as "how should the tech base be sized and
balenced"? "what are the impacts of 2 budget reduction in the RDTE
ceiling?" etc.

J. ROSS HEVERLY
Vice President
Technological Systems
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SUMMARY

PROBLEM

To describe the present R&D planning/dccision making system as i

ct

exists today; to identify the reqguirement for informztion/dircction at
each major echelon in the system; and to detcrmine how the system can

be improved and yet remain feasible in the real world.

BACKXGROUND

This study initiated by RAC on 1 September 1971 had the primary
objective of providing a basis for OCRD actinns to: (a) improve R&D
planning, (b) provide for a properiy sized and valanced technology
base effort, and (c¢) improve management of system development efforts.
To acrhieve these objectives, the initial research objectives outlined
under PROBLEM, above, were agreed to by the sponsor. Termirnation of
the study effective 31 December cut short the planned effort on these
initial objectives, but this report provides that information which

was developed.

DISCUSSICN

in an endeavor to set the stage for the review of the existin
system and a critical analysis to determine feasible improvements, the
study begins with a review of the purpose and nature of long range
rlanning. Arry R&D is then identified as a part of the larger, con-
tinuing activity known as Development of the Army. The sequential
nature of the steps in that activity is described as well as the
pertirent goals and constraints on each. The dynamic nature of the
development process is described and the implieations arising from

the fact that tre Planning, Programming, Budgeting (PPB)horizon of

S5-1
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f'ive years is overlayed on a process that may simultancously extend up
to O years into the future and into the past. The urgency of estab-
Llishing & hierarchy of planning goale achlevable within the PPB horizon
1s stressed as 1s the necessity of being able to measure propress toward
these goals if R&D plens are to be usced for control.

The existing planning/decision meking systom is cxzamined both with
respect to its formal and informal structurc. Tts inherent complexity
results, in part, from 1is cyclical natwre as 2 part of the hudpet cycle
and from the proliferation of general planning documents ail DOL and DA level.
The existing R&D planning documents are depicted by echelon and sorted as
10 content and fiscal inTerantion. A elenr pathorn omerses Sy the (Geow o af
information, but the pattern is far less clear for content. It iz also
noted that the interconnectilons between content puidance and figcal guidance
seem lecs than edequate. It is obscrved that at least some of the formal
paperwcik sexrves only formalistic purposce and that most of the actual
content is provided almost exclusively by the informel information network.

The planning/decision making systemm is then examined from the point
o view of an integrated R&D planning system. Such a systom is postulated
and some Ol iLts necessary charseteriotics are delined. Shortcomings in the
existing formel system are isolated. The structure of & conceptual infeorma-

tion system which cdoes have the required characteristics to facilitate the

®

desired decision making is then defired. Relationships are established
mong Budget Bntities (3Es), Materiel Needs (is), hesearcn)iechnoulosy

bjectives (RTOS), Threats (Ts) and other Essential Elements of InTorme-

&+ Q

ion (EEI) necessary Zor establishing priorities, for cross referencing
and for providing planrers concise and structured information. Rules
for sizing budget entities so as to permit costing of collections of

ANs and RT0s despite costing interdependencies are derived.

CONCLUS ZCNS ANTD RECOMMENDATIONS

The following conclusions are drawn from the above discussion and
aralysis:

1. Tre forral system for dissemination of RDIE planning information

\
and substantive and coherent guidance pertinent for control of Arwy EDTE

bhy

cifort is replete with documentation that is redundant, inconsistent, incon-

patible and often incomplete or irrelevant for planning/decision purposes.
I P Durp
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2. An informal system exists, consisting of directives, memos,
phone calls, conferences and meetings, through which the planning and
substantlve guldance 1ls effected.

3. At OCRD level, financial plans are used as the principal
means of control of the RDTE program. Little attention is given to
guiding the technology and system mix content of the total RDTE effort.
OCRD must ask itself whether it should, or desires to, influence the
program content of the RDTE effort--and whether it could obtain the
required information and expertise for this task.

4, fThe current efforts to develop a formally integrated RDTE
planning system from leboratory and commodity command level up through
OCRD and ODDRE level is an important first step toward corresting
deficiencies in the existing system. However, unless a set of specific
planning and decision issues are defined which are meant to be addressed
by users of the system, current problems will subsist concerning the
individual and collective use of the documents comprising the system.
Additionally, subsequent iterations of these documents must be developed
within a framework that consists of integrated formats and compatible
structures in order that cross referencing capability is provided. This
cannot be accomplished, however, unless the responsibility for vertical
integration of the system elements is defined and delegated.

5. A major weakness of the current planning system is a lack of
consistent and operationelly defined pricrities., Meny versions of
priorities currently exist including ASOP priorities, CDOG priorities,
and ACSFOR priorities., There is no mechanism guaranteeing the consis-
tency of these different priorities, More important, however, is the
fact that these priorities cannot be unambiguously translated into
resource implications. The rationale or fundamental bases underlying
the established priority velues is also clouded, That is, implicit in
the development of individual priorities are considerations of threat
assessment, performance parameter improvement possibilities, life cycle
system savings, improved maintainability, and relisbility or human fac-
tors considerations. However, these considerstions are rarely explicitly
surfaced ss priority determinants.

h. A single priority system should be established for the total
PDTE program., It shoulq be defined in operational tevrms such ng the

8-3



specification of milestones for a specific MN which cannot be allowed
to slip more than X years, or funds for a specific budget entity which
cannot be reciced by more than Y%.

. 7. The computer besed man-machine interactive RDIE integrated
planniag system discussed in the body of this report should be considered
for development in order to provide OCRD & planring tool for cvalnating
alternative RDTE plans and as & mecchanism for developing end testing
programn content guidance that might be promuleated to the ficld., The

system will also provide the framework for cffecting the integration of

the various planning documents illustrated in Fig. -1 by requiring
commron structures enu formats, and coneistent, compatible ard completn

data. Additionally, the system will provide o convenient otorage,

retrieval, and processing device for manipuluting and syninesizing

large amounts of planning data for use in quick rezction and 'what

ir" planning exevcises.
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Chapter 1

INTRODUCTION

Since February 1970, the Kescarch Anulysis Corporation (RAC)
has undertaken a series of siudies for the Army Offlce ol the Chirf of
Research and Development. (OCRD). 'The basic them: underlying thrue
studies has been an cffort to irprove the management of Army R&D.

They have uddéressed such key management issues as: reeource slloca-

tion strategles, assistance in devcloping & serics of planning documents,
technolcgical forecasting, threat forecasting, and development of an
on-line programaing and budgeting system (MEASURE II).

The current study, encitled "Advanced Tcchnology and Army R&D
Planning," was initiated on 1 September 1971. Its objective was to
provide a basis for OCRD actions to: (a) improve R&D planning, (b)
provide for a properly sized and balanced tcchnology base etftfort,
and (c¢) improve wanagement of system developrent efforts. In order
to accormplish these study objectives, RAC proposed and the Study
Advisory Croup approved the following initial research objectives at
its 28 October 1971 meeting:

1. Describe the present planning/decision making system

as it exists today.

2. Identify the requirement tor information/direction

at each major cchelon in the system.

3. Deterrine how the gysterm can be inproved and yot remain

feasible in the real world.
Trese initial research objectives would be reacted by means of a litera-
ture searcn of the existing instructions, directions, regulations and
otner formal documents to be supplemented by a series of interviews at

ma or echelons. Analysis of the data gathered in this way would provide
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! the basis for the recommended improvements. It was agreed that this
. initial phese would be completed and an interim report submitted bty

15 January 1972,

Approximetely 1 December RAC was informed that this study was
among those to be terminated cffective 1 January as a rcsult of a
congressionally imposed celling on the RAC study cffort. Under these
ﬂ circumctances the study team decided that the best course of action
would be to stop the data collection cifort on the cxisting R&D systom
and to concentrate the effort for the shori time remuining on pulling
topeti: * and analyzing dota already collected. It was hoperd that, in
this way, the maximum amount of usciful Inlormaticn could be salvoged

in the Torm of a preliminary rcport. The concluslions rciached in the
P

following chapters must, therefore, be ropprded as tentative, but
1 they are nonetheless presented in the hope that they may b. of sonc

value.
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Chapter 2

N

PURPOSE AND NATURE CF MII.ITARY R&D PLANNTNG

]

PURPCSE V'
Since the adoption of the planning, programming, dbwipeting synton

(PPRS) by the Department of Defensc in 17961, there has bheen n fendeney

to restrict the sceope of planning nctivities through arbitrary institu-

p tionel coustraints despite the basic interdependencies of these activitices,
Mzay defense agencies have found it convenicent to organize their PPBS
functions into on independent planning responsibility and o separate
programming/budgeting responsibility. As a result the word "plannine"

frequently evokes the notion of a rather more limlited set of activities .

within the Army than was visualized by the initiators of PPBS and a

definitely mcre restricted scope than is nsszociated cither with military
operaticnal planning or with business planning.
The sense in which we intend tc use the word planning, as appliierd

tc the menagement of militery R&D, has been best oxpressed by Koontz and

]
McDonnell in thelr standard text on Principles of Management™~ :

Leng-range planning is risk-taking decision making,
As such it is the responsibility of the policy-meker,
whetner we call him entreprencur or manager, To do the
job raticnally and systemetically does not change this,
Long~range planning does not 'substitute lacts flor
Judgment,' does not 'substitute sclence Cor the manager,'
It does not even lessen the importance and role of
manggerial ability, courage, exverience, intuition, or '
hunch. .... On the contrary, the systematic crganization
of the planning job end supply of kncwledge to it should
make more effecctive menagerial qualities of perscnality and
vision,

Planning is onc of the functions ¢f the manager
, - and, as such, involves the selection from among alterna-
- tives, of enterprise objectives, policies, procedures,
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and programs. It is thus decision making affecting the
future course of an enterprise.

It is sometimes sald that planning is the primery
managerial function which logically precedes all other
functions, since, without plaenning, & manapger would
not have activitlies to orpgesnize, would noct require a
staff, and weuld have no need to control. However the
managerial job is sctually onc in which all the monoperial
functions teke place simultanccusly rather than serially.

While no manager can succrnssfulily accomplich his
task unless he does 8ll nls Tunctions weil, it is nonethe-
less true, control is peculiarly dependont on planning,
Since control 1s the fManction of maxing aure thet events
conform te plans, no manager can control whe hes not
planned., Yo one can esscertein whether he is on the
correct path unless he hag determined whoroe he wisnes to
BO wasn

eees Planning is to a lorge extent the Job of
meking things happen that would not otherwise occur.

One cther guotation is pertinent, this time from the opening sentence

2/ .

of the chapter on Plans and Plenning, FM 101-5—

Planning and preperatlon of plans are intepgral parts

of the sequence of actionz in making end executing s

decision,

Planning is, therefore, an essentiol ingredient of decision
meking under conditions of uncertainty. The context in which it will
be used in this repcrt is that the purpose of planning is to asssist the
decision maxer in meking today’'s decision by:

a, TPefining a series of goals which can be thoupht of as desire-
able future states of the werld,

b, Defining lcgical scgquences of actiong which will increase
the probability ¢f transforming the present state of the werld into
the desired future states,

¢, Providing means to:

. Determine sets of objJectives that are feasible of achicve-
ment within the anticipated constraints, fiscal and other.

.« Evaluate slternative feasible sets scccrding to policy
or strategy.

d. Providing s blueprint ageinst which to measure progress--thus

to provide an essential ingredient cf coutrol.

2-2




n DEVELOPMEWY OF THE ARMY

Having defined the purpose of planning, one needs to examine

briefly the enterprise for which the planning Is belng done to galn
insight into the neture of the R&D planning process, Central to this

enterprise, which we can designate as the contiuuning development of the .
Army, 1s a serles of developmental activities, PFipure 2-i proviiles s rd
broad overview of these sctivitles, Across the center band of the '
figure are listed pertinent actlvitics and thelr outputs bepluning, with
research at the extreme left and ending with operation of the forces at

11 ~g 1
soft"” and

the extreme right. These activities have been divided into
"hard", i.e., preponderantly social vs. physical, by a dotted line;

e

this distinction probably becomes lncreasingly blurred and indistinct as

onhe moves from research across the spectrum of sctivities to foree

1 operation at the right. Above each activity are listod the mest impor-
tant goals to be achleved by that activity. These gonls range in time
from the present for force operation, at the right of the figure, into
the future as we move leftward across the figure., The goals for the

research activitics at the extreme left are so brosd 2s to transcend time

in some sense. Across the bottom of the figure are listed the principal
constraints that limit the achlevement of gosls lor each of the listed
activities. The shaded portion cf the activities, which becomes pro-
gressively smaller as one moves from reseerch at the left to fore=
} cperttion at the right, is a qualitative representetion of the invelve-
ment of "R&D" in the successive steps cof Army develepment, The involve-
| ment cf whet is commonly thought of as "R&D" in Torce operation, for
example, is pretty much limited to product improvement. '

Such an overview cf Army development does provide the neopnyte

with some insights into the nature of the enterprise (the experienced

R&D manager will mere lilkely term them truisms, but can galn some
solace from the fact that they eppear to agree with his experience).
We avre reminded that this development is a truly dynamic enterprise. !

While the sctivities ozeur in a time progression as reiated to the force i

as it will exist at any specified future time, they are also all occur- !

ing s multenecously. At eny particular instant, each activity is contribut-

ing to the Torce as it will exist at different future time. Typicelly,
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ror the rescarch activity at the left, the time frame of the operational
capability to which that research may contribute cannot be estimated
vlith eny degree of certainty.

What such a view of the world of Army development seems to imply
is that the activities labeled "Rescarch" arc basically explorative,
i.e., their contribution to the ultimote goal or carrying out future
operational missions 1s cssentlally a random process. ilowever, once
we move into concept generation, bearlng in mind that Army goals
become more and more explicilt as we move from Long-Range Goals down
to current operational pgoals, we sce that the wctivities become
increasingly rnormative. In other words, developrment consists of
a series of decisious which become ircreasingly seclectlve as we
move from the smorgasbord of the technologicol basc at the left
to the operational Toree at the right. The corollary to that
observation 1s, of coursc, that thc sct of choleces made at cach
stage becomes one of the constralnts on the next. This 1is reflected
in the fact that the output of each activity i1s shown as one of the
constraints for the following activity.

Thus, Flg. 2-1 can be thought of as a moving train which moves
frem research at the left tc an operational force at the right, But,
inasmuch as all activities are being pursuced similtaneously, it is
really a whole series of moving trains cuch of which becomes operational
at a different time. This concept is expanded in T™ig. 2-2. 1In order ic
sinmplify the portrayal, all developments ceomplete: in a Tive year period
have been lumped intc o single "train." In addition, arbitrary time
duraticns have been assigned to each of the major activitics identified
in Tig. 2-1 except for researcn which is assumed to be a continuing
activity of which only the final 5 years are considered. Concent Genora-
tion and Feasibility have been essigned a duration of 7% years each and
Procurement and Cperation have jointly been assigned a duration of 5
years principally on the basis that tre inveolvement of R&C in the train
beyond that point is not too significant. Referring to Train I at the
bottom of Fig. 2-2, the boxes representing the major development activi-
ties have been scaled tc represent the abcve time periods. Tor

activities other than Research, the lower case entry in parenthesis is

2-5
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Lhe name of the total development activity, e.g., Concept Genevation.

'—[ PR, l

Shewn in capital letters below 1t is the major R&D activity included,
C.g., DEVELOP MATERIEL NEEDS. Train I has heen placed on the time scale
at the bottom of the figure so that the final activity, Prccare & Operate,
begins at the present time (beginning FY1973)., The final 5 years of
rescarch for that train began 20 years ago in 1953, Each of the (ﬁ
succeeding trains, II, 1II, IV, and V, hns Lieen plotted sn as lapg its

predecessor by 5 years so thal Train V has n research box for which a

5 year period bvegins at the present time und for which R&D is reasonnbly r
complete in 25 years or 1998, Thus the 5 trains now in the syztem spen
a total of nearly half{ a century. Y

If we superimpose the S5-year plonning horizon of the PP3 process

we get the shaded section at the center of Fig. 2~2. This illustrates
ti.at PPB funding and content decisions affect a different sot of activi-

tles for each cf the moving trains and thel such decisions must consider

an extremely diverse set of goals and constraints.

Considering each of the trains individually, Train I items appesr-
Ing in the 5-year R&D funding schedule beginning with ¥Y1973 azre con- 1
cerned solely with satisfying short-range snd operational Arrny goals,

They will be limited to product improvement that will affect well-defined

systems or systems elready in being. Alternative funding profiles for
Train I items can be easily and unambiguously related tc specific mile-
stone slippages and/or specific changes in performance parameters.

Trein II itams in the FY1973-78 funding schedule will be in the
final five years of feasibility determination, i.e., prctctype develon-
ment and demenstraticn. These should, during FY1972 budget preparetion,
be relatable to satisfying Army mid-range gecals, ut.nce materiel rneeds
have been reasonakbly well specified at this stage cof development, alter-

native Junding profiles are again directly relatable to development mile-

stones and system performence parameters, It rust be recognized, however,
that the geoals for Train II items are somewhat longer range than were
those for Train I, nence schedules for their satisfaction inveive pro-
Jections somewhat farther into the future and are necessarily less
cervain,

Train IITI items in the FY1973-78 funding schedule concern items
that are in the final stages of concept gencration and in the initial

2=7
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stages of fTeasibility determination, Clearly, the goals thnoy arc designed
to meet are still more distant. Rarely will it be possible to express

the impact of alternative funding profiles Tor such items in terms of
system milestonas and final system performance parameters. Instead,

they must be related to intermediete goals which have two prime qualities,
First, they must be goals such that progress to thelr sccomplishment is
measurable within the PPB horizon if the funding plan is to be useful for
control., Sccond, intermediate posls must be such that they simultaneocusly
lead to the final goals yet do not unduly restrict the development process
by imposing -onstraints too ecnrly. Such intermediotc gonals arc usually
deseribed as technological objectives.

Train IV items in the FY1973-78 funding scredule consist of itens
in the early stages of concept generation. It is quite clear that such
items can hardly be related in any meaningful way to milestones und
performance parameters that nave not yet been established., Intermediate
or technologiral objectives are certainly the only appropriate goals for
these items. At about thils stage it must also be noted that such inter-
mediate or technological goals can be and frequently arc relatable to
more than one longer range operational goal, In fact, if achieved,
such a technological goal can frequently make a potential contribution
to an operational goal carried in an earlier Train., It is precisely
this logical possibility that can and sometimes does lead to unnecessary
complexity and cross-coupling between R&D cbjectives, Carried to excess,
such unwarranted crosg~coupling simply leads to confusion between tech-
nological objectives with a reasonable probability of achievement within
the PPB planning horizon and far less vprobable pctential application o
specific end items also in the PPE planning horizon. Nevertheless such
unwarranted cross-coupling frequently occurs in crder to provide pseudo-
justification lor exploratory development,

Train V items in the 73-78 fundiing schedule deal exclusively with
research activities., We have already noted that this activity is essen-
tially exploratory rather than normative, i.e., its output, the techno-
logical base, is a major constraint cn the next major activity, Concept
Generation, but its goals are highly perscnal and cannot be definitively
related with the technological base, We have also noted that this is o

continuing activity whose apparent technclogical goals are nct guantifiable

2-8
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nor reducible to time schedules, In fach, it exhibits many of the
characteristics of a random process. Achlievable poals within the PPB
horizon must, therefore be related to basically humen valucs that contri-
bute to the retention of skilled personnel. Such considerations are,
of course, not absolute. Some normative considerations ure applicable.
It is, for example, not necessary for the Army to sponsor rasearch in
every scientific fleld, Many ficlds are adequately covered by other
agencies within and outside the govermment. On the other hand, it is
pessible to highlight certain areas of research that are impertant to
the Army, not so much to vprovide the tecknolegical breakthrough which
is unpredictabie, but to insure the rendy availahility of the skiller

peoplée to facilitate the transformation of the breskthrough, wherever

[XX
ct

oceurs, into practice useful for Army operational objectives.,

NATURE

Having developed an overview of the development of the Army in
the preceding section and considered the portion of thsd process thas i
usually considered to be the proper province ¢f "R&D," we can make ihe
purpose of planning R&D ccmewhat more explicit,

We stated earlier that the first purpose of planning is to define
a series of goals. We have already noted that the Army does define a
series of operational gcals ranging from the immediate Pfuture out to
longerange goals that sre projected as far asc 20 years. Thes2 are cuite
explicit for the near future but beccme increasingly general and vague
the farther they are projected.

The second purvose of planning is to define a ogicel sequence
of actions %to increase the probabilitiy c¢f achieving operstional goal..
Fer R&D, such logicai secuences run the gamut from vdrecise and detailed
engineering pians for product improverent to even meore volumincus system
development plans for the development and demonstraticn of prctotynes
that establish Teasibillty. BExtending decper into the operational fture,
it is necessary tc establish intermediete teciinolcgical cobjectives which
are quantifiable and scheduleble and whick, in turn, serve simultaneously
as springpoerds feor and constraints cn the achievement cof future opera-
tional goals, Finally, locking even deeper into tie future, we have

noted that it is necessary tc meintain a technolcgical base, but that
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the intermediate objectives tror this activitysare not readily quantifiable
in technological or temporal terms. Instead, it musl be somchow related
to the urges and desires that notlvate skilled people to engage in thet
activity. This leads to the conclusion that effective R&D plenning
requires that a hierarchy of planning objectives be developed extending
from desired operational cability through technolegical objective down
to research objectlives. '

The third purpose of planning is to determine sets of objectives
feasible of attainment within anticipated constraints so that alternative
feasible sets can be evaluated in accordance with some higher set of
values, usually termed pelicy or strategy. We have 2lso noted tha®t the
PPB system in use within DOD projects fiscal constraints over a period
limited to five years, i.e., the budget year end fcur., Meaningful con-
strained planning is therefore essentially limited to this five y=ar
period., This raises the matter oi establishing a hierarchy of plenining
objectives to paramount importance. If meaningful constreined planning
is going to be done, it must be possible to relate every item in that
schedule to an objective achievable within that time frame.

The final and ultimate purpose of R&D planning is tc provide a
blueprint against which tc measure progress, hence to assist in control,
This imposes the requirement that not only must budget items be relateable
to geals achlevable within the PPB horizon, but that they be relatable
in & measurable way.

Cne other comment is appropriate to Army B&D planning. Future
operational capanhilities are not completely determined by our cwn
hardware, organization and doctrine, but are also a function of enemy
capability. TFor this reason alone, intermediate objectives must be
chosen with infinite care. Consideraticn of flexibility in chcosing
fMature developmental approaches may be even more important than choosing
the most rapid path toward materializing an operational concept that

is based cn the wrong threat,

2-10
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Chapter 3

TIIE EXISTING PLANNING SYSTEM: A PRELIMINARY VIEW

TIHE ANATOMY OF THE EXISTING SYSTEM
Tor purposes of description the planning system can be divided into

parts. Like a living organism, the parts cannot work secparately, but the

division into the functional conpoienis is an aid to understanding.

N

The bones of the planning system arc the formal reportc and documents
that record decisions ané indicate priorities, pguidance, and official per-
¢ mission to go ahead. They give it structure. The muscles are the substantive
R&D plans, while the arterles, veins and capillaries that nourish the system
are the fiscal plans. The ncrve system that controis the planning process

is the network of informal communications that maxe the system work in spite

of twin difficulties: +that cach research or development program involves
substantial uncertainties; and each is substantially different from other

programs.

The separation of the description into formal and informal planning
or. the one hand, and into fiscal and substantive planning on the other
hand, is useful. There secems to be no counterpart in the analogy for a
third kind of separation used in the descriptive material that follows:
i.e., into oversll or "between-project" planning on the one hend, and
"within-project" planning on the other; the overall planning is enphasized

in this chapter.

OVERALL PLANNING - THE FORMAL PLANNING/BUDGETING SYSTEM
Budgeting

The formulation of the part of R&D plans that concerns the between

programs plans can be described in an orderly fashion by starting with

documerts that are promulgated by higher echelons of the military hier-

archy and moving toward the documents thet are the responsibilities of




lower levels., The actual process, for a given fiscal year, is {lied
strongly to the budget cycle. The information for budget preparation,
as outlined in Fig. 3-1, flows upward as well ac downward, and the
process for completlon of a single budget consumes over two years

of calendar time. The process ctarts with the establishment of
guidance—fiscal and substantive—eat high levels, and the promul-
gation of this guidance to the lower levels. Then candidate funding
plans are made, beginning at the lowest levelc, and passed upward,
w.th each echelon on the upward path reconciling differencec and
balancing programs as its centribution to the planning process.

Much of the substantive part of such plamning is made conecrcte

by the attachment of fiscal numbers. After approval at the presi-
dentlal level and congresslonal sppropriations, an allocation
process begins and proceeds down through the levels. The descrip-
tion of the documentation——the formal part of the system—is here
simplified into an echelon-by-echelon outline. The whole process

of preparation is marked by formal and informal exchanges of view

at various levels before being put into final (read formal) form.

Planning. Generally speaking, the formal planning system
is prescribed in planning documents, regulations, directives, and
instructions. Figure 3-2, taken from a draft of a new version of
AR 1-1, the Army Planning System illustrates the interrelations
among the plamning documents. Most but not all of the documents
shown bear on R&D in one way or another. In the descriptive materisal
that follows in the present chapter, the phasing is not emphasized

50 as not to obscure tne clarity of the presentation.

Priorities. Parts of the formel system contain statements of
priorities. The descriptions of what constitutes Priority I, Priority
Ii, ete., projects are clear. For example, a Priority I is defined in
AR T1-1 &s "Items of materiel or OCO (Operational Capability Objective)

essential to the security of the nation or mandatory for successful

ol
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accorplishment of asscigned mission.” What does not come through clearly
the research done so far is the awctien to be taxen as a result of
naving been cateporized as Priority I. One AR in effect says that [unds
for a Priority I project will be allocated to the project at o sustaining
level before any fands at all are alloernted to projects with a4 legser f‘
priority. IBut the AR docs not then o on to specily the ranncr of
allocating to projeets cateporized ac Priority T or less. Dochune

T thic lack of spelling oub whatl is to he done with ke cntabl inhed

s

priorities, we have reached the tentative conciusion thul the Uorms
pricrity systen 1o once thal can be (and is) vsed only for the roighest

sorl of pguiduance.

Description of Formal Planning Oystem

Mechanies of Choart Showing Interrelationships. Fig. 3=79 shows

)

the planning documents that apply dilrecetly to the I&D programs,
contrusted to Fig. 3-7, which is upplicatle to overall Army plunn.ng.
Figure 3-~3 is inbtended tc show the prinecipul documents ut voarious
levels, as deterwincd Lrom interviews with a limited number ol per-

gonnel dircetly concerned with Army R&D planning. In the diagram

the initial letters of the document title uwre shown. Table 3-1 showe
the full nemes of all document initicls referred to. In the diagranm
where the letters are enclosced in a recetangle or circle the dotwrens
is one Judged %o be especially imporiant tc R&D planning. Thcse not

enclosed are less imporitant but do rave a direct bearing. The arrows

[

ndica“e some of the input and output relationships. Not all such
relavionships can be shcwn—1the digsgramw reflects a view as to which
are the important once. The arrows tend to be related in some degree
tc the phasing indicated in Pig. 3-1, but to sheow the phasing with any
completeness was impractical in this type of diagram.

Comments on Chart. Looxing at the flows of inicrmation suggestecd

by F'ig. 3-3 as an overall pattern, it wiil be scen that:

(a) +the substantive, or content, information flows boih upward
and downward within the "CONTENT" coluwan;

(») therc is some interaction beiwecen CONTENT and [iscal matters,

cut not at all lovels; and




Table 3-1

KEY SHOWING NAMES OF DOCUMENTS OF FIG. 3-2

AATI —Army Anelysils of Intelllpgcnce

AFDP -—Army Force Development Plan

AFP —Army Force Program (Vol II, AFDP)
ASCP —Army Strateglc Capabilitiecs Plan

ASOP —Army Strategle Objectlves Plan

DPPG —Defense Policy ané Guldance Memorandum
FDP ——Force Development Plan (Vol I, AFTP)
FYDP —TFive Year Defense Progran

JFM  —Joint Force Memorandum
JIEFP —Joint Intelligence Estimate for Planning
JIRSS —Joint Long~Range Strategic Study

JRDOD —Joint Research and Devclopment Objectives
Document

JSCP ~—Joint Strateglc Cepabilities Plan
JB0F —Joint Strateglec Objectives Plan

PPGM —Planning and Prugram Guidance Memorandum

PCM  —Program Decision Memorandum

POM  —Program Objective Memorandum




. DOCUMENTS
Level Pertinent Bearing on R&D
Responaible | * ;’:Zt{’“l to Single CONZENT of pearing on
for Tationr Arnas or More Than One Ares cuid Budgets
. Documents : ’ Systems or Syatem ance
C P e Propoged
OSD DOD 5000.1 TCPs - — GM FYDP| |{Defense
1 ; ol T Budget
| hCPs ol
£OD 0
~
Mol ISP -
. NN b FM
| 5Cs b \ - r;s—E ,
| —
1 ANT ASCP Proposed
| 3050P5|  ARL-1 Army
| \ ASCE Buduet y
AFDP—] POM}__ D
ACSFCR| AR71-1 @ ry”
DA h . s
) ARDP R&D LRTF
Planning 4
Gulde !
Threat
. aenn
ocR ASCTos 2t Lmates OCRD —
RTCODS igcal Pﬁg
N0CCDs Guidance Budeet
i lab Flan to ANC ,6
N | i
! .
. AMC |
AMC tiscal e
& CLC waldance | ?ro. msed
cne |_Commander s oS to Prl:i o
{ Guidance Nilas nonrd's gram
Memo / & Labs
L]
' Bl lab
:‘r’lg:’ e Content Fiscel
Crmdity 1635 & T Ipﬁi‘"iaf’rl lans
Cmnds 1h98 ACLVICUR
labs for
1abs
NOTE: Each of the documents indlcated has & bearing on R&D plans. Those in
boxes and circles are nost directly concerned with R&D guidance anrd
contrel.
Fig. 3-3—Principle Documents Used for "Interproject”
Guidance end Control of R&D Programs

e
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(¢) there 1s a flow of fiscal guidance downward and of proposed
budgets upward both of which seem reasonably clear cut as compared to
the content flow. In fact, the upward flow in the budget column
actually combines fiscal and content material into a specific whole,
although in this whole the actual content is not always so visible
as mlght be desircd.

Note that the problems of aggregating information on fiscal
matters is relatively simple. The dollars arce made to add up at the
various echelons. Thie probably contributes to the clear cut neture
of the flow 1in the last two columns. For the content column aggregating
the subsutance of research programs is not at all straigntforward. For
example, the aggregation of projeects into elcmentc somctimes appears
arbitrary and regrouping is done periodically. Irprovement in the
way projects are designated could conceivably result from morc thorough

researcn into this subject.

The Formal Planning System from the OCRD Point of View

Substantive Planning. The guidance to OCRD on subetantive matters

from other parts of DA, and from DOD, is generally contained in documents
of which Army R&D matters are only & part: as the guidance for planning
moves from the higher echelons on down, guidance documents specific to
the Army R&D program begin at the OCRD level. Note that as is comron
practice for Army staff agencies in general, the initial input of the
Army's part of the written material is often done at the lowver level——
OCKD in this casc., It is then reviewed and Issued by ODDR&E or SCS.

As indicated in Fig. 3-3, the OCRD originated docwments providing formal
guidance for the fiscal and content parts of Army R&D programs include

at the DOD level:

DCPs —Development Concept Papers {these treat indlvidual
programs in the overall)

ACPs —Area Coordination Papers

TCPs —Technology Coordination Papers

JRDOD—The Joint Research & Development Objlectives
Document

JS0P —The Joint Strategic Objectives Plan, and

JIRSS~—The Joint Long Range Strategic Study

At the DA level the guidance is contained in:

ASOP —Army Strategic Objectives Plan, =nd
CDOG —Combat Development Objectives Guide

3-8
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The ASOP is the basis for the division of the R&D program into 15
objective areas (examples: STANO, Tenk Antitunk, or Air Mobility)

and in turn thesc aré uscd as onec basic (or overall prilorities. The
CDOG, too has priority pguidance. It 1s a cutalog of require-

nents and thelr potential solution by means of development netivities.
(Much of the specific requiromen® Jinputs in the CDOG document are ori-
ginated in CLC.)

At OCRD the ARDP, +the Army Rescarch and Jevelopment Plan, is
originated. As components of thils currently cvolving plan theroe wre
various separaic documents:

. '"he R&D Planning Guide,

. 19 separatcly bound ASCODs (Army Systoms
Coordination Documents), onc for cach ASOP
ObJective Arean,

. Threat cstimates, one for each ASCOD documenty,
+ A Research and Technology Coordination Docwaent,
. A Non-Materiel Objectives Coordination Docunent, and

. Proposcd docwrents on Prioritics and on a Plan
for all Army Lavoratoriecs
As a secparate matter, OCRD is also responsible for the preporation of
the LRIT, Long-Range Techinical Forccast.
The plans so preparcd at OCRD and Army level arce used as puidance
by the develoring sgency, but the flow of information is both unward ond
D

downward; inputs of information to the ARLP come from UDC and ANC.

w

Miscal Planning from CCRD Point of View. CGuidance for the fomi-

lation of R&D [iscal plans comes Irom DOD and DA sources as suggesiod

fis:!

in Fig., 3-3. ‘'hre information {iows In the documents have a strong
cycilce variation caused by the different nceds for prepaxing next
year's budget and allocating funds from the currently avaiiable
monies. The cycle s suggested in Fig. 3-1, alrcady discussed.
Secparation of the Army R&D budget guidance on the orne hand, and the
proposed budpget on the other arve rcasonubly clear in Fig. 3-3, bul
the {igure does rot show the allocation of the fwnds 2t DA level, a

process that involves "strawsan" solutions proposed by OCHD personnel.




B MERALL PLANNING - THE INFOLMAL SYSTEM -

. Deserdption of Process i

At any partlcular level of {i&D planning ond prosiusaing, the

. inrommal rlow of informution muldes the work vtrongly atd attfoots

decisions that wre made ofi'ielal by Lhe document chain nlready
Juderibed. There is, of course, input of informuiion ou specific
single programs as part of the decisions made on proups ol proprans,

There are alsg interactlions vebween the content amd the Uiscoal plun- 4

ning, as for gxample, when a cuccessiul cxperiment or test n oaocrwrrenl
1 By

year's progran is reflected in the next year's allocations. lHuch of sach rr

nteraction comes about on an informal pasis: the docwuonualion Lanct

time and tends to iag the informul system except on controversinl or .
fiscally vensitive decision area. The formel system, ol coursc, maxes '
some decisions "Jell," but the direction the decisions take tend to be
based not on the previous docwnents in the chsin, but rather on informally
acquired information.

At the CCRD level the project monitors, among other dutius, act 1

as important links in the inforrval net. They inicvract with personn:l oy

varions levels concerned with thelr specilic arcus, from iuboratory
scetion liweads to DASSOS or to personnel in ODDR&E.  “he subjects disanooc
range frox detalls of the latest lab tes to {lve-year {iscal pians io:
’ the area of concern. One of the important informal activities of OCHD
vrojedt monitors is preparation of Ilmpact statewcernts [or budget or Jund

allocation actions contemplated for strawmar proposals sy the OCRD Progias

anc Budeet Division.

oiscussion of Process

Trne Informal net is one means by which the highly individualictic
nature of rescarch programs is accommodated into the pleanning andé conurcl
p 138

"

system., Its proper functiloning depends on the iritiative of individials

”

in the ret, and thelr perceptions of the ilmportance ci cemponent Sepronty
of the work, or cf particular happenings in the programs. Thus the ncl

tends to reflect the capaolﬁiules or even prejudices of the individuais

“ho worx within it. 1In perticular, act'en officers at OCRD vend to

trecne proponentd for thelr assigned program areas.

of overicored facets of projects exist, but also the opportunities cf

3-1C




Study of the net as a research topic is difficult because of the —
wide ranges of differences in program content, and in the individuals
who are part of the net, and also bvecausec of the transiunt nature of
the information transfer. Previous rescorch by others on the informal
transfer of technical information =t a laboratory level has indicatcd fﬁ
that person-to-person transfer is highly important to proper Tunctiloninig
of the systen.

The preliminary lnvestigations of the R&D planning proecess reported

on here did not uncover any specif{ic problem arcas in the informal syston:.

.

It secems clear without detalled analysis, however, that there are vwiide
differences in the efficacy of the various parte of the nets, correspond-
ing to the differences among the individuals who form the information
links.

Informal nets and delegation of authority. Another facet of the

informal information exchange that needs to be kept in mind 18 the need

of the lower levels for guidance and of the higher levels for specifie

o

information on the projects, and of some flexibility of authority in
between. The research accomplished so far on the R&D planning process .

does not confirm nor deny the speculation that informal exchanges are

more effective in this upward and downward flow than formal means would
be.

To be more specific, the echelons dolng the actual R&D work are
in direct contact with the prysical problems that stand petween the
present state of the project and successful solutions to it: these
echelons need to have a say in directing their own vork because only
they wnderstand all the Immediate problems. At the same tinme, the
lower echelons of research have been observed to have quite different
goals and incentives than the higher echelons arnd to have little lknowi-
edge nor interest in such matters as the methods by which R&D funds are
allocated.¥* For instance, they may well not appreciate the comparative

role ol the system they are working on versus other competing systems.

.X.
Arthur D. Little Study, "Managenent Factors Affecting Research and
Exploratory Developrment," AD 618321.
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The speculation is that the informsl system tends to fulfill these
Informational needs. It seems hard to imagine that a formal system that
required a step-by-step, echelon-by-echelon approval of a researcher’'s
request to do an experiment would work rapidly enough to keep from fall-
ing of its own weight: to the degree that informal arrangements cen be
substituted, and that authority for diverting some part of the total
expenditure is available, the needed flexibility may occur. Evaluation
of the needs for such flexibility, on the one hand, and of the dilution
of control that accompanies it, on the other hand, is an nexplored arca

ir the current R&D system.




Chepter 4

SOME SHORTFALLS AND OPPORTUNITIES

INTRODUCTION

As has been previously discussed, the primc purpose of planning
is to control. Since control is the function of making sure that events
conform to plans, no manager can control who has not planned.

The current climate of increased competition for scarce national
regources and the criticism of cost overruns, p:rformance degradations
and schedule slippages associated with certain major weapon systems has
Tocused attention upon the life cycle management process of which RE&D
planning is the initial phase.

The interest in improving Army R&D planning is manifest by the
creation of a nevw hrierarchical family of RDTE plans from commodity com-
mané level up tihnrough OCRD level. The elements of this family are cvolving
indeperdently of one another so that in terms of structure, formats, inpuis
and outpuis, the initisl efforts often exhibit incompatibility, irconsistency,
incompleteness, and some redundancy when compared. In addition, problens
have arisen concerning the usage of the individual planning documents, par-
ticularliy in terms of their ability to influence and subsequently reflect
executive level decisions.

Tre current concept of an Army inteprated planning system is described
below. The elements and interrelationships of the system are described ana
strengths and weaknesses are identified. A number of key issues that must
be addressed within the framework of this concept are highlighted and a

mecnanism for assisting the integratlon of the individual elements 1s out-

lined,




CURRENT PLANNING SYSTEM CONCEPT

Depicted in Figure 4-1 are the basic elements and functional
relationships of the current concept for an Army Integrated Planning
System. + hierarchical structure is shown in which lateral Integration
of the individual elements will be accomplished respectively by OCRD,
developing agencies, and the individual commodity communds and labora-
tories. The responsibility for the vertical integratlcn shown in Fipg. -1
has yet to be established.

The initial versions of most of the elemente within the system
nave been completed. OSeveral have yet to be completed, bhut further
iterations are expected of each elcment in order to achieve lateral
integration and subsequently, vertical integration of the hierarchical
groups.

Army R&D Planning System (ARDPS). The purpose of the ARDPS is to

provide a basis for planning R&D activitiec in support of objectives and
needs, and for the allocation of RDTE resources. The ARDPS consists ot
a series of key Army R&D planning documents:

The R&D Planning Gulde 1s the central documcnt. It provides

essentlal statements of R&D philosophy, guidance and objec-
tives. This document has been publishied in dwait form.

Threat Estimates relating to each of the materiel objectives

of the ASOP provide succinct information on the tacticsal
and technical threat. This is a companion series to the
Army Systems Coordinating Documents. This series has been
published,

Army Systems Coordinating Documents (ASCOD) cover the R&D

efforts directly associated with the materiel objectives

I the ASOP. The purpose of the ASCOD is to show the
relationship among future Army systems needs and the
Arry RDTE effort. ASCODs identify the currenl efforis
to satisfy approved needs, highlighting pecing activities
and protlem areas. The Initial versions of these documents
have been published.

The Kon-Materiel Coordinating Document (XMCCCD) identifies

the R&D effort assoclated with the non-materiel objectives

L2
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of the ASOP in much the same fashion as the ASCOD r—ﬂ
series address materiel objectives. The purpose
of the NMOCOD is to show the relationship between
the Army's needs in non-matericl areas and the
research programs that serve to meet the needs, and fd
as an informational input to the process of allocat-
ing R&D funds. The NMOCOD hat been published.

The Research and Technology Coordinating Documcnt

! p
i (RICOD) presents the techaolopy nceds and problems l
identified in the ASCOD scries together with cimilar 7'

items from tne NMCCCD &nd those items of opportunity

or high payoff not yet related to specific materiel

systems. The purpose of the RTCOD is to concisely
define the 6.1 and 6.2 effort in a structured manncr
which displays the relationships (1) within the 6.1
end 6.2 programs, (2) between 6.1 and 6.2 efforts and

derived ASOP sub-objectives, and (3) between related
planning documents now under developient, e.g., ODDRRE )

Technology Coordinating Papers and Developing Agency

planning documents. The RTCOD will eventuelly replace

the Army Research Plan. The current RTCOD has been

? publisned as an interim document which will e modified
and expanded prior to its up-date in February 1972.

The Iaboratory Document will presert information on R&)

community personnel and facilities needed for coherent
progran planning. Tris document has not been published.

The R&D Priorities Guide is expected to provide priority

guidance on materiel and non-materiel efforts within a

frameworx of RITE projects. This document has not been
putlished.
Qther documents to aid the staff planning process in ,

such areas as cross-referencing and other service and

allied developrments will be added as the need becomes

apparent. No other documents heve been puiblished. ;




Developing Apency Integrated R&D Planning System (IRDPS). The

purposc of the IRDPS is to provide & means of intepgrating all Developing
Agency R&D planning activities and to produce. & Developing Agency planning
document responsive to higher level planning guidance, i.e., ARDPS. The
IRDPS has been partially designed and is currently planned to be developed
for operation within the Developing Agency R&D community.

Developing Agency Integrated R&D Plan (IKDP).  The purpose of the

IRDF is to provide a document uscful to Developing Ageney manacement in
providing the following:
(1) Basis for subscquent prograwring and budpoting
decisions, and other manapement actions including

the allocation of resources.
(2) Input to the ARDPS.

(3) Guidance to the major subordinate commands and
commodity leboratories for preparing their CRDP.

The IRDP will include the objectives for the entire RDT&E program, plan-
ning premises, alternatives, identification of the projects and tasks
with estimates of technical risks, time, and resources needed to achicve
the objectives. The IRDP will emphasize planning to achicve long-range
objectives expressed as Research and Technology Ctlectives. The IRDP
miet ve responsive to higher level R&D planning guidance and requirements,
and be compatidle wiith the Developing Agency resource maragement system.

lesearch and Technology Objectives (RT0) and Rescarch and Tec

nology Onjectives Guide (RTOG). The purpose of RTO is to provide ap

ob.jectives for research (6.1) and exploratory cdevelopment (G.2) cfforts.
RIC will complerent Meterilel Needs (MK) in that MN are intended to previde
Cbjectives prirarily for edvanced developient (6.3), enginecring develiop-
ment (6.4), and operational systems Gevelopment (6.7).

Consolidated R&D Plan (CRDP). The purpose of the CRDP is to provide

a plan of R&D activities for short-, mid-, and long-reange periods %o
achieve the entvirety of Army objectives for which the comrand or laboratory
is responsible. The CRDP provides the basis for timely planning decisions
by maragement, which are implemerted by subsequent programming, budgetirng,
and other management actlons. CRIP are preparcd by the rajor subordinate

commancs and corporate laborstories in coordination with appropriate CDC

LI-S




- vlements. The CRDP is discussed in detail under ICMM Block l3a of the
Joint CDC/AMCA Materiel Needs Procedure Handbook doted 15 September 1971,
Inputs to the CRDP are System Development Plane (SDP), Development Pluns
(DP), hdvanced Development Plans (ADP), the Recearch and Technology
ObJectives Guide (RTOG) and Material Need Technical Plans (MNTP). Only
DPs, SDPs and ADPs have been published.

The subsecquent discussion pertains primarily to the upper part of
Fig. h-1, ARDPS as 1t has evolved furthest and is of dominant concern to
OCRD.

The key issue facing ARDPS is the manner in which the individual

elements shown in Fig. 4-1 are to be integrated into ® planning systcm.

As indicated in Fig. 4-1 the R&D Flanning Guide will provide thc mechanism
) for integrating the respective elementc. The format for this document ac
}‘ suggested by Plans Division of OCRD is:

1. Overall Policy Guidance. Statements of RDIE phillosophy, signi-

A

ficant policies, and guidance on activities that cut across the entirce

RDTE process. An example would be s statement of speeific requirements

for the timely and complete reporting of R&D information.

~

; 2. Program Quidance. This section might include guidance on:
[N

i

|

(a) Use of the ASCODs, RFCOD, NMOCOD and Let Plan (ZABCODY)

(b) Tareat and intelligence production reguirements
! (c) Requirements documentatior system and status
(d) Priorities

| - . . . - .

| 3. IHinancial Guidsnce. To be furnisned by P&B)
I

]

It is hoped thut one of the current problems concerning the use of
ARDPS for influencing executive decisions can be resclved if the R&D Plan-
; nirg Guide successfully integrates the information contained in the oither
constituent elements of ARDPS. As a minlmwn, integration implies & cross-
walking capebility among the docuwnents. Facilitating such crosswalxs,

| especially when frequert updates are required to prevent "staleness" would

be the development of a computer-based information syster for retrieving,

processing and cross referencing the essential elaments of information
contained in these documents.
In addition to providing a mechanism for iutcgrating the cornstiticnt clce-

ments of ARDPS, the R&D Planning Guide should provide the basis for the issuance of 1




substantive guldance to the field. Before coherent guldance can Le
issued certain basic questions must be answered. These iluclude:
1. What are the broad planning/decision issues lhet the
system (ARDPS) is designed to address?

2. What specific planning/decision issues 1s the system

meant to address?
3. What issues are not meant to be addrcssced by the system?

L. What raw and processed informetion it nceded and with

what timeliness 1in order to address these questions?

5. How should this information be presented to be useful?

Revlew of the contents of the indivldual elements of AKDPS lcads
to the conclusion that the information currently contained witnin cach
is pertinent, yct when viewed independently, is insufficient to answer
such basic planning/decision questicus. Some cxamples can help illus-
trate this point.

The ASCOD/NMOCOD/RTCOD family o1 documents provide the basic
data source for ARTPS. The 14 ASCODs (15 in the update), onc for cach

of the ASOP objective areas, provide narrative descriptions and per-

formance, cost and schedule data for the approved objectives/requircments.

In addition, a matrix showing technology/task vs oblectives/requirements
is provided, as shown in Figure 4.2, Indications of the adequacy of
funding is portrayed by the symbols filling in the watrix. The natrix
cxnivits the interesting properties that individual budget entities
(evg., tasks) are often related with various degrees of relevance to
multiple objectives/requirements, and many scparate efforis are required
for the achievement of eack ovjective/requirement.

While the matrix presentation 1s intrinsically interesting, onc

wonders wkat planning/decision issues such a presentatiorn is desigied
to resolve? The inclusion in the matrix of dmta perteining to funding
adequacy lesads one to infer that resource allocation issues are meant
to be addressed. If this fact 1s an intended purpose, difficultics
arise, since the budget entities are not unambiguously described as

elither tasks, subtasks or work units. The funds allocated cannot be

identified if the budget entity isn't specified.
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Also, the matrix provides some indication of the relative adequacy
ol current funding to each budget entity. Agaln, if resource all~cation
issucs are to be addressed, the funding level that would be adequate for
each budget entity should be specified.

useful, it must be defined in terms of specific criteria such as "funds

For the concept of adequacy to

4 required to meet an IOC date of ... In addition, some measure of the

irpact of underfunding is required. The pacing and supporting rclation-

ships presented in the ASCOD matrix provide a qualitative measure of

impact. Refinement of thils concept is necessary if urarbiguous impacts vs

funding information is
In summation, the ASCOD/RTCOD/NMOCOD family provide an important

first step toward providing information that would be useful for resourcc

to be provided.

allocation purposes.

However, lack of precise definitior of the

entities listed, their requirements for funds and the impacts of
funding, limits thelr current utility.

Additionally, the RTCOD is meant to complement the ASCODs
relating, in a matrix similar to the ASCODs, the relationship of

budpet

under -~

by

the

6.1 and 6.2 efforts to the linking technologies supporting the objectives/
reguirements listed in the ASCODs.
ASCOD format, the linking technologies should be identlecal to those ideu-
tified in the individual ASCODs. In the first ilteration of the RTCOD,
the linking technologies were defined to be ASOP category linking objec-

In order to be compatible with the

3 tives.,
ASCQCDs,

resolved.

These differed from those linking technologies defined in the

To enable an ASCOD/RTCOD crosswalk, this ambiguity must be
Further, Indicators of relative funding adequacy were not

presented in the initial RTCOD.

such data should be provided.

Again, to be compatible with the ABCOD: .
Of course, conceptes of funding adequacy
for 6.1 and 6.2 cfforts present difficulties since these have traditionnl !y
been treated as level of effort arcas. However, the new MN concept suris iy
that the Jjustification of 6.1 and 6.2 efforte should be based upon specil
research and technology objectives (RTO) which are to be specified and

approved. Adequacy could then be based upon estimates of fwnds requirsd

for achievement of an RTO. The RTO's, which have yet to be formally

adopted, should be quantified to the extent possible and
a taxonomy compatible with that of the ASCODs and RTCODs

specifled in :
if they are 1 1

to be useful.




%

The initial NMOCOD contains mainly a narrative description of the
on-¢oing efforts. If the NMOCOD is to be made compatible with the ASCOD/
RTCOD family, it too must contaln a matrix structure relating buldget
entities to objectives/requirements. In addition, levels of funding
required must be incorporated.

Once the structural anomalies and incompatibilities of the ASCOD/
RTCOD/NMOCOD family have been corrected, integretion of the above intormo-
tion with that contained in the companion (see Fig. L-1) threat documentc
and priority guide will be required if resource allocatlon issuvs are to
be addressed on the basis of full use of all relevant inflormation.

Threat documents have been prepared for cach ASCOD. 1In order tn
be compatible with the ASCODs, a crosswalk shoulé be provided linking
the objeciives/requirements listed in the ASCODs to the threat data.

The  threat documents do not currently provide this crosswalk.

The priorlty guide is currently in draft form. Its purpose is
the development of priorities for individual budget entities that can
be translated into resource allocations which are aggregated upward
to program element level. In the current version of the priority guide,
the budget entities for which priorities are developed are not ildentical
to those listed in the ASCODs. Therefore a crosswalk between the informe-
tion in the priority gulde and the ASCODs isn't available. Moreover, thc
priority gulide does not currentiy attempt to develop priorities for cach
of the objectives/requirements listed in the ASCODs. A crosswalk betwecn
the objectives/requirements lieted in the ASCODs and their respective
prioritles would also be useful for resource allocation purposes.

A structurally integrated system composed of the ASCOD/RTCOD,
NMOCOD relevance matrix, coupled with financial, threet and priority
data would provide a framework for addressing resource allocation and
other planning issues in a cormprehensive and coheslve manner. Questions
to which rational insights could then be provided include:

(1) Whick corbination of objectives/requirements conld or

should be funded within budget limitations?

(2) Which projects and tasks should be funded and to what

levels?

(3) What should be the technological content of the RDIE

budget?

L-10
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(4) How should the tech base be sized and balanced?

(5) What systems and technologles are being developed

to counter specifile threats?

(6) What threats exist to which we are not planning

any response?

Outlined below is an R&D planning and information system for
addressing these and related questions. It uses the data base pro-
vided by a structurally integrated ASCOD/RTCOD/NMOCOD Tarily coupled
with threat data and priority indicators and other essential clenents
of information. Description of the development and the use of this

system could provide the nucleus oi the R&D planning guide.

AN IMPROVED R&D PLAINING AND INFORMATION SYSTEM

The proposed R&D planning and information system is based upon
the ASCOD/RTCOD/NMOCOD matrix format relating the relevance of Rudget
Entities (BE) to Materisnl Neede (MN) and Research and Technology Objec-
tives (RTO). The system would provide the framework for testing plan-
ning asswrptions and developing coherent guidance to the field concerning
the content of the R&D program. It could then be used to provide one of
the means of controlling the RDTE problem by highlighting any discrepancies
between the RDTE program submitted by the Developing Agencies and the
guidance provided them.

System Features

Figure k-3 illustrates the basic information structure of the
system. Deplcted is the interaction of the MN/RTO with the threat (7)
and with the budget entities (BE) which support tke (MN/RTO). EFach cube
contains concisely structured quantitative data and supporting narrative
information providing justification and rationale for each MN/RTO. Addi-
tionally, net assessment information relating each MN/R™0 *o the threat
end data pertaining to the resource reguirements of individual (BE) to
each MX/RT0 is shown.
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The set of MN's are those tc be contained in CDOG as revised by -~
the MY process. These would typically cover most (if not all) 6.7, 6.4,

and 6.3 wor k., The set of RTO's are yet to be precisely specified but
are implied by the MN process. The RIO's would justify 6.1 and 6.2

work. Essential elements of information pertinent to each MN/RTO would A
be provided. Table 1 1llustrates a typical list of the information cate- f/

gories and data elements. Each MN would be specified in quantifiable
terms such as specific performance bands and IOC or timeframe reguired. 1
The degree to which the RT0's should or could be gquantified is yet to
be determined but the specifications of both MN and RTO should be &0

stated as to provide the basis for the laboratories® determination of

current and projected resource requirements for individuel budget
entities (BE).

The budget entities (BEs) are collections of the entities currently
used in budget preperation (e.g., project, task, subtask) aggregated
according to the appropriate one of the following rules:

1. Aggregate the largest package of work that is uniquely .

associated with a single MN/RTO. ’

2. Aggregnate the largest package of work associated with :

s group of MN/RTOs but so aggregated that the entire

work package 1s equally applicable to every MN/RTO in

the group.
For instance, a specific (BE) could be a project if all of the efforts
(tasks) contained were totally associated with the same single or group
of (MN/RTO). However, if one task within the project was related to
one MI/RIO end another task within that project was relauted to another
MN/RTO, the tasks would be shown separately instead of the project as
a budget eniity. In addition, if part of one task was associated with
one MN/RTG while the rest was associated with another MN/RTO, tken sub-

tasks would be shown. Fig. 4=k illustrates an applicetion of the above '
rules. Note that a lack of precise defining rules for the budget entities
presented in the ASCCDs resulted in a lack of standsrdization and arbiguity.
Wnile the above rule may appear at first to be rather arbitrary, its
rationale will become apparent if one desires to calculate the resource ,
implications associated with the achievement of riore than one MN/RTO which 4;

are interdependent.




A

Table L-1

ESSENTIAL ELEMENTS OF INFORMATION
(ASCOD Family Cube)

Characteristics of MN/RTO

« CDOG or Req Kef
. Performance Characteristice
. Life Cycle Cost and Schedule Info
« Other Milestone Data
. Responsible Facilities
Related Subsystems
. MN/R10 Systems Replaced
+ Barriers
« Success Probabilitiles
. TImpacts of Prescribed Funding Adjustments
« Priorities
« Environmental, Tactical, and Doctrinal Info

Characteristics of (BE)

. Level of Aggregution, e.g., Project, Task ‘

. Subordinate Efforts Included, e.g., Subtask, Work Unit

. ARDIS Descriptor for Sort Purposes, e.g., COSATI Code
Relationship to MN/RTO { gigggfting> and CDOG Paragraphs

. TFunding Requirements (budget year, five year and cost to completion)

. Other Resource Requirements (manpower, facilities)

. Milestones

« Success Probabilities

+  Impacts of Funding Adjustments

Priorities

Net Threat Assessment

. Physical Characteristics of Threat
+ Operational Characteristics of Threat
+ Doctrinal Implications
Trends and Forecasts
. Counter Provided by MN/RTO

. Impsct of Performance Degradation, Schecule Slippage or
Cancellation of MN/RTO
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Illustrated iu Fig. 4-3 (within the (O) and [ shown, respec-
tively indicating pacing and supporting relationships) arc sstimates of
the resources required for each (BE) tu achieve the performance/schedule
objectives associated with each MV/RTO. These resource estimates could
be budget year cost estimates, 5-year estimates, costs to;completion, or
even total costs and manpower and facilitles estimates. Exact}y which of
these will be most useful to planners and decision makers can be resolved
later. The level of resources required for an individual (BE) affecting
several (MN/RTO) needs to be based upon individual considerations of the'
relationsnip of a (EE) to eech MN/RTO affected. For example, if a specific
(BE) is related to several MN/RTOs which are required to be available during
different timeframes, respectively different funding profiles for the (EE)
could be appropriate for each (MN/RTO). ,

Fig. 4-5 illustrates this point with an example of a specific task,
ABC Rotors, that has applicability to both AH-56 end UTASS., Also it is
essumed that the MNs for AH-56 and UTASS specify respective IOC dates of
1976 and 1980. In order to achieve the objectives of the ABC Rotor in
time to have an impact upon AH-56, the funding profile shown in Fig. 4-5
is developed. The funding profile is developed using the rule that the
task objectives are completed with high probability no earlier than
that required for implementation on each related system. Therefore,
using this rule, the later IOC date of UTASS would allow a stretchout
of the funding profile for ABC Rotor, with the conséquenca of a short

imeframe savings, yet with an eventual larger completion cost.

The purpose of suc a rule for defining separate funding profiles
for each task is to provide planners options in situctions where the
funds required to achieve all approved MNV/RTO by their respective time-
frames 1s not available. In such situations, one may not be in a position
to select the ocbviously preferred funding profile for ABC Rotors that
allows Ail-56 to be available by 1976. Note that this profile will also
allow the accomplishment of the task objectives in time for UTASS to
meet its 1980 date. Kowever, budget ceilings might force the selection
of the profile of Fig. 4-5 keyed to the 1980 UTASS availability date,
with the consequence of compromising the 1976 availability date for
Ail-56,

L3164
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The reporting of such alternate funding profiles as shown in Fig. 4-5

will provide decision makers the opportunity to «valuate and assess the
impacts of alternate resource allocations. In fact, one may wish to
specify several IOC dates for each system for which a task was related,
and if it proved feasible, require funding profiles keyed to each. With

& number of such data points used as bench marks, interpolations and extra-

polations could be used by planners to estimate objeccively the potential
impact upon milestones and completion costs of any arbiltrary allocation.

However, in order not to ocbscure the basic principles involved,
let us stick with a simple situation in which for each tesk, one funding
profile is developed for each related (MN/RTO).

We shall show how such information would be used for planning
purposes. Fig. 4-6 portrays a two dimensional vertical slice of Fig. 4-3.
The nurbers within the(fj) end [__| represent, as example, the budget
year funds. These are Eeveloped from funding profiles keyed to each
related system as illustrated in Fig. 4-5.
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Fig. L-6—Budget Year Funding Requirements for (BE)to Contribute to
(MN/RTO)




When available budget year funds are insufficient to allow all (BE)
to be funded at levels required to achieve each MN/RTO by their required
timeframe (note in the case of RTO some criteria other than timeframe may
be used to justify funding requests) decisions may be made to either slip
or cancel one or more (MV/RTO). The Individual Total row of Fig. L-6
shows the budget year funding reguirements of each MN/RTO assuming no
other (MN/RTO) were funded. The Cumulative Totzl row indicates the
increment~i ¢c t of adding each subsequent MV/RTO in order. Note for
instwice, that the cost of (MNl) ic 41 while the cost of (Mxl) + (MNQ)
is also 41. As seen in Fig. 4-6, this results from the fact that the
resource requirement in the budget year of 20 fer (BEl) in order to
achieve <MNL) 1s greater than the 8 that would be sufficilent for (BEl)
it only (MN2) were to be developed.

The Figure 4-6 matrix can therefore bc used to price out various
combinations of MN/RTOfin order to discover alternatives that are feasible
within budget year constraints. When a (BE) contributes to more than onc
MN/RTO only the largest of the several values listed in tae matrix for
that (BE) is added to the total. In addition, those MN/RTO that are
partially achieved as bonuses are seen. For instance, the developrent
of (Mml) by 1975 reguires, as seen in Fig. k-6, a total budget year
funding requirement of 41. As is seen, (MNQ) is totally achieved as
a bonus, while (MN3) (RTOl) and (RTOE) are partially achieved.

The incremental funding requirements associated with the addition
of any specific MN/RTO to a previovsly selected group could also be
extracted.

Another use of the syster could be to assess the savings accrued
by cencelling an individual or group of MN/RTO. Note from Figure 4-6
that the cancellations of (RTOE) only saves the amount 2 since the (BEh)
and (BE.) must still be funded respectlvely at amount of 2 and & in
order t6 achieve (MNl)'

For each combination of MN/RTO that was discovered to be feasiblc
within constraints, the 5 year fundinpg totals and costs to complation
could also be provided for comparison with other alternative feasible
solutions.

The uses of the system described above pertain to ansvering

"what if" questions concerning the total resources reguired so achileve
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combinations of (MN/RTO). At this point the question naturally arises
concerning which of the combinations of MN/RTO that are discovered to
be feaslble within fiscal consctraints are most desirable. Before
addressing thils question, let us note that an auxiliary use of the
system would be to answer 'what if" questions concerning the funding
of the individusl (BE) that contribute to the achievement of multiple
(MN/RTO). For instance, referring to Fig. 4-6, one might ask what is
the impact upon the schedules of the related MV/RTO of a budget year
funding of T for (BEE).' It is seen that (BEQ) affects (ml), (MNQ),
and (MN3). Note that the funding level of 7 is sufficient only for
(MN3) in the sense thet the task objectives are completed prior to the
1982 10C date. The impact upon (MNl) cannot be precisely ascertained
from the data presented in the matrix. All that can be stated is that
the tssk objectives for (BEP) will not be completed in time for them
to contribute to the 1975 tim:frame for (MNl) and the 1Y8G timeframe
for MN,. Additionally, however, one notes that (BEE) is a pacing item
for (MNl) indicating that a funding level less than 20 will certainly

cause the 1975 date to slip, wherees (BE3) only supports MN, so that a

funding level less than 8 will not necessarily cuuse a slipiage in the
1980 I0C date. If additional funding profiles for each (BE) were pro-
vided which were keyed to several possible timeframes or 1CC dates for
each MN/RTO, more precise impacts associated with arbitrary funding
acsignments could be estimated using interpolation and extrapolaticn
procedures .

If the system is to be used for allocating funds to ecch (BE), a
set of priorities or priority indirators attached to sach (BE) would be
useful. Priorities devecloned in the R&D priority gulde skould there-
fore be 12latable to each (BW). Once developed, these can be couplad
directly to displays such ac those of Figurc 4-6. Current prioritics
are characterized by both a lauck of adequate or generally acceptable
criteria for their development und the luck ol any precise uvperai.ional
riile for translating a priority indicator into a resource allocation.
Thus latter problem is exhibited quite clearly in the published versions
of the ASCOD family. Meny (BE) which are indicated to be pacing items

for one or more MN/PTC are unfunded or underfunded in contrast to other

supporting Jtes which are seemlngly more adequately funded.
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This apparent paradox indicates & lack of consistency in the develop-
ment and use of priorlity guldence. Note also that several, possibly conflict-
ing forms of priority guildance are currently promulgated for the Army RDTE
effort. On one hand there are the 14 ASOP priorities by materiel area and
the CDOG priorities I, II and III. These are in effect priorities on the
set of MN/RTO. On the othcr hand, ACSFOR produces a priority list by
(BE) at the project level. In crder tc ascess whether prioritics at
MN/RTO level are compatible wiih p.oioritics at (BE) level one an refer
to the type of matrix shown in Fig. 4-6 showing the coupling between
MN/RTC and the (BE) Consistency would suggest that (BE) of high priority
should be related to MN/PTO of high priority. A crosswalk of the wvarious

types of guldance through the ASCCD matrix structure in order to verify

internal conslstency has not been accomplishcd. Therefore, it is not
possible to assess the degree to which the -mrious forms of priority
guldance are or are not compatible., In addiciorn, *thace fucturo used
as priority determinants are rarely stated explicitly. Implicit are
considerations of threat essessment, performance parameter improvement
possibilities, life cycle system savings, improved maintainability,
reliability or human fectors consideretions. .

Even after an internally consistent (between MN/RTC and BE) set
of priority guidance is established, the operational question of how it
should be used in determining resource allocations must be settled. One
possibility would be to inelst chat the highest priority MN/RTO should
recelve funding at & level sufficient to enable them to achieve the.r
approved milestones with & specifted high degree of confidence. Lower
priority MN/RTO would be pernitted decrements and therefore allowed %o
slip certain approved milestones 1n a prescribed manner when funds were
insufficient to support all (MN). For instance 1 and 2 year IOC slippage
allowances could categorize groups or MN with sueccessively lower priori-
ties. In the case of RT0's, allowance of milestone or timefreme slippage

may nct be as app:ropriate criteria as, for instance, allowances of reduced

success probabitity.
The question ox how such priorities could or should be established
rationally anw concistently, naturally involves, at a very minimwa, informa-

tion relatirg the MN/RTO to estimates of the threat. Returning to the




three dimensional matrix of Figure 4-3, one can look at two dimensional
horizontal slices, as illustrated in Figure 4-7, in order to assess the
relationship of each MN/RTO to the set of postulated threats. Charac-
teristics of the threat and the degree to which each related MN/RTO

can counter the threat might be presented in the tableau in the form

of impact statements. The impact statements could also provide some
indication of the threat countering affects of an I(C slippage eand/or
performance degradation for the MVU. &-ch information presented con-
cisely and digestibly in a matrix format such as ttat shown in Filg. G
ould provide part of the basis for determination of rational and con-
gistent prioritics defined oderctionally in terms of resource allocation
consequences for the (MN/RTC) and velated (BE). “n addition, other
factors used as priority determinents such as life cycle system savings
opportunities, possibilities for improvel performance, maintainability,
reliability, etc., could also be shown for each MN/RTO.

Return now to the guestion posed earlier concerning which of
the cormbinations of MN/RTO that were discovered to be feasible to achicve
within fiscal constraints, were in fact, most desirable. The information
Just discussed, coupled with additionel essential elements, of Infcrmation
such as that contained ir. Table 4-1 would provide a basls for assessing
each fiscally feasible combination of MN/RTO.
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Fig. 4-7—MN/RTO vs Threat Relationship
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Operationnl Aspects & System Uses

Once the basie dete bese outlined in Fig, 4-3 and Toble L-1 is
developed, and this would obviously be a staged process slnce some deta
elements would not be initially available, e.g., MV's would be prescribed
before RTO's, the question arises concerning the manner in which planners
would interface with the system in order to implement plannirg exercisecs.
Because of the volumec ol deta contained in the system and the types of
manipulations envisaged, c¢.g., adding large arraye of numbers together,
the system would have to be computer based, Additionally, » man-machine
interactive capability utilizing remote input-output terminals or CRT
displays would be desirable if quick reaction or "wnat if" exercises
requiring exploration of meny elternatives is rcqulred. The design
could be similar to the MEASURE II on-line interactive system developed
for OCRD for programming/budgeting formulation.

It is envisaged that once developed and implemented the syshem
would be used primerily to assess the totasl RDTE resource implications
of conscious decislons to achieve various combinations of the listed
(MN/RTO). Since the resource implications of atterpting to achieve all
(MN/RTO) by their desired IOC dates or timeframes would surely be
greater than the availakle RDTE resources, the mydel wovid be used to
determine desirable combinations of MN/RTO that were atiainable within
fiscal constraints. The system could also show which additional M{/RT0
are pertially or totelly achieved as benuses and which are achievable
with minimal additioral cost. In crder to decide which combinations of
MN/RTC were most desirable, the system would vrovide planters storage,
retrieval and display of essential elements of informetion, includirg
priority indicators and net assessments of specific MN/RTO combinaticns
versus the overall threat. Note also that each MV/RTO combinstior
that was ettainable within 'iscal constraiuts would alrc be assoclated
with a pregram content implied by the distributicn of funds to eich
(BE). The various ARDTS sorts could be used to aggrepate the roquired
funds at (BE) level upward %o project and program element ievel,

Use of the system in eny of the manners suggested above weuld
provide a basis for generating program conten’t guidance to the field,
The guidance could be in the Torm of the dissemination of a 1ist of the

most urgeat MN/RTC, the priorities (in operational terms, =.f4., @lleowed

4-23




milestone or Tunding changes) of esch MN/RTO, project or program element
and supggestions of the resources required to achisve varicus combinations
o' MN/RTO aggregated by progrem cetegory, ASCOD ares, Developing Agency,
Laboratory, Technolegy, etc. That is, guldance concerning the size and
balsnce of the tech base could be generated. In addition, the retionale
for such guldence could be explained ir terms of agency rescurce limita-
tions, net tireat assessment, ete. The system would facllitate the
ability to generate sucn guldance for differing totael budget levels.
Contingency plans therefore could be developed in advance of budget
readjustments.

Used as & control mechanism the system would indicate discrepancies
tetween the submitted (by the developing agencies) program and the
guldance proviced them.

One could also assess in quantitative *terms the relationship
of the actual program to the achievement of the complete sct of MN/RTO,
That is, one could discern which MN/RTO were aheed of or behind schedule
by comparing the resources regiired for acnlevement of each hN/RTO with

those actually veing programmed.

Data Requirerments

A large fraction of the essential elements ol information of
Table k-1 and Figare L-3 exists in ASCOD/NMOCOD/RTCCD, threat documents,
CDOG, DD 1563k forms, etc, Some of this information needs to be resiruc-
tured and reorgarized. Additional data, nol presenily available, would
be added as it became convenient. For instance, addiitlonal financial

ta requircd could be provided on supplementery forms attached to the

DD 1634 forms. These forms curreantly report the funding reguested and
the relationship of project/task level efforts to CDOG items. The
edditional informztion pertairs to separate Tinding profiles for tasxs
related to multiple MN/RTO.

In the speciel cases that data below task leval were requirved to
completely develop the Fig. &-3 matrix, the specific subtasks would Dbe
broken out separately and vedefined as tasks so that they could ke

reported within tie 163G {ramowork.




Chapter 5

CONCLUSIONS AND RECOMMENDATIONS

The following conclusions are drawn from the above discussion
and snalysis.

L The formal system for dissemination of RDIE planning informa-
tion and substantive and coherent guidence pertinent for control of
Army RDIE effort is replete with docurentation that is redundant,
inconsistent, incompatible and often incomplete or irrelevant for
planning/decision purposes.

2. An informal system exists, consisting of directives, memos,
phone calls, conferences and meetings, through which the planning and
substantive guidance is effected.

3. At OCRD level, financiel plans are used as the principal
means of control of the RDTE program. Little attention is given to
gulding the technology and system mix content of the total RDIE effort.
OCRD must ask itself whether it should be, desires to be, and could
obtain the information and expertise required to influence the program
content of the RDIE effort.

L, e current efforts to develop a formally integrated RDIE
prlenning system from laboratory and commodity command level up through
CCRD and ODDRE level is an importent first step toward correcting
deficiencies in the existing system. However, unless & set of specific
Planning and decision issues are defined which are meant %o be addressed
by users of the syster:, current problems will subsist concerning the
individual and collective use of the documents comprising the systen.
Additionzlly, subsequent iterations of these documents must be developed
within a Iframevwork that consists of integrated formats and compatible

ctructures in order that cross referencing capability is provided. This
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caunot be accomplished, however, unless the responsibility for vertical ;-
integration of the system elements is defined and delegated.

5. A major weakness of the current planning system is a lack
of consistent and operationally defined priorities. Many versions of
priorities currently exist including ASOP priorities, CDOG priorities, Yé

and ACSFOR priorities. There is no mechanism gueranteeing the consis-
tency of these different priorities. More importunt, however, is the
fact that these priorities cannot be wnambiguouvsly translated into

Y

resource implications. The ratlonale or fundamental bases underlying
the established priority values 1s also clouded. That is, implicit r’

In the development of individual priorities are considerations of

threat assessment, performance parameter lmprovement possibilities,
life cycle syestem savings, improved maintainability, reliebility or
human factors considerations; yet these are rarely, explicitly surfaced
as priority determinants.

6. A single priority system chould be established for the total
‘ RDIE program. It should be defined in operational terms such as the
specification of milestones for a specific MV which cannot be allowed o
to slip more than X years, or funds for a specific budget entity which

cannot be reduced by more than Y%.

7. The computer based man-machine interactive RDTE integrated
planning system discussed in the body of this report should be con-
4 sidered for developnment in order to provide OCRD a planning tool for
evaluating alterrative RDTE plans and as & mechanism for developing
and testing program content guldance that might be promulgated to the
field. The system will also provide the framework for affecting the

integration of the various plamming documents illustrated in Fig. 4-1

by requiring common structures and formats, and cqusistent, compatible
and complete data. The system will alsc provide a convenient storage,
retrieval, and processing device for menipulating and synthesizing large
amounts of planning data for use in quick reaetion and "what if" planning

exercises.
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