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DISCLAIMER
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This report is the product of the Army Materiel Acquisition Review

Committee (AMARC), The AMARC was an advisory committee from

N o

[ outsidc the Depurtment of Defense, It was formed by the Secretary of

the Army on an ad hoc basis to analyze the Army's materiel acquisi-

tion process and recommend impruvements, Although some recom-

I i

mendations contained herein have been, or are being; implemented,

the major ones currently are beirg reviewed by the Army Staff and

REER SRR

major commands., Accordingly, this report remains advisory in nature,
It reflects neither official policy nor appioved plans of the Depariment

of the Army,
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DEPARTMEMT OF THE ARMY
WASHINGTON, D.C. 20310

1 APR 1974

MEMORANDUM.FOR THE SECRETARY OF THE ARMY

SUBJECT: Transmittal of Report of AMARC Study

1. ‘Reference: Memorandum, Under Secretary: of'the Army for Dr.
‘Wendell B, Sell, dated 6 December 1923, subject: Army Materiel
Acquisition 'Review Committe¢ (AMARCY,

2. 1am pledsed to-submit herewith the réport of-the Army Miteriel
Acquisition Review. Committee {fAMARC), As réquested, AMARC

has sought out problems, including any cdusative elements fundamental
to the Army and its acquisition process, and ‘hasirecommended solutions;.
AMARC has also attampted toprésent a balanced view, 1dentuv1nc
‘strengths as well as weaknésses,

3. Certain: recommendations.are appropriately qualified i in revog*ntmn
of the. brevity of the study, the newness of the current Army acquisition
system,. and the less than complete treatment of ''réal world' considera-
tions,

4; ¥ach Committée member wants to express lis appreciation to the
members of the Army for their cooperadtion, «<andidness and hospitality
in responding to AMARC inquiry, We also‘want to thank you, the Steer=-

ing Group and the Advisory Panel, ‘for your counsel and for cpening-the
hecessary doors.,

'5, We hope the Army finds the recommendations of the study clear.and
of assistance in improving the acquisition process which is so vital to
the Army's combat function, If I or any member of AMARC can assist
further in clarification of any issues or answering any questions, pleasé

do not hesitate to ask.
WITE M

1 Iacl Wendell B. Sell
as Chairman, AMARC
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PRECIS;

A. THE ASSIGNMENT..

| \ The Seéretary ¢f the Army established the Army Mateériel
Acqtﬁsition Review Committee (AMARC).in Decernber 1973, to operate
undér the-guidance: of a ‘Steering Committee composed.of the Under

‘Sécretary of the Army, ‘the Vice Chief of Staff, and'the Assistant

§

Secretdaries of the Army}*forﬁ Research and Development, -and for
Installations and Logistics., The-effort was specified.to include:

a. A comprehénsiV. review, analysis andicritique of
the Army's materiel acquisition process;

b. Re&commeéndations for improvemént; with concen-
triation on organization (esp,gz‘c;il@.ilylAMC)\,, and
procedures, L ‘

2. Thus, in addition to searching out key problems. and acquisition
gystem fundamentals that may have led to. the probléms, solutions were
also solicitéd, The AMARC group-was challenged to search out strengths
as.well as weaknesses; and requested to suggest both expansions of the
success modes and recommendations. on‘the improvement of weaknesses.

B, AMARC COMPOSITION, CREDENTIALS, AND INITIAL BIAS.

1. AMARC is préponderantly a non-militafy, ncn-governmental
group, Several members were drawn from industry with experience
working with all three Services, NASA and AEC. Several also have
ongoing high level corporate responsibility commensurate with that
of top Army managers in attempting to be timely .and congruent with.
DOD's acquisition guidelines, Many members of the group have attaciked.
the acquisition problem overall, or in significant portions, for DOD
in various committee assignments or for other groups such as the National
Security Industrial Association. Most members of AMARC knew each.
other on a first name basis before undertaking this assignment.

P e 4
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2. lnitial perceptions (pre-bias).of the AMARC appeared to inciude
the. following:

a. The Army has lagged the two sister services in.updating
its materiel acquigition process,.

b, The Aimy has had:its share of weapon development failures.,

¢. The Ariny has a long history of rejecting ideas not origifiated
in its AMC laboratoriés and arsenals,

d. Within AMC there remain vestiges of the old technical
gervice (e -g. ‘Ordnance) approach to materiel development.

e. The Army weapon development cycle is-too long.

f. The Army's.dependence on, and use of contractor capabilities:

was considerably léss, and corisiderably different, than:that of, say, the
Air Force,

g. Headguarters Department of the Army has never fully
dcconimodated toits: role change-in 1958, when by law it became a
provisioner-.of men, materiel.and doctrine, The custom of rewardihg
‘top combat. commanders with top DA assignments ‘involving considerable
managerial and business type functions is anachronistic..

3:. Such perceptions before the start of AMARC were, 'hy nosineans,
unanimus in the group, but they'would bé fairly described as a relative
bias agiinst the Army, How many: of these initial ideas: remained after
the study can be discerned from the material that follows, in the report.,

‘C. AMARC ORGANIZATION. The Director organized the committee
into six gpecialty area teams and a Directoratz, Three teams spanned
the life cyicle of an item in the acquisition process--Requireinents and
Goncepte,. Development, and Production--and threé¢ teams represented
salient sujpport arcas--Costing, Testing and Science and Technology.
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:& D. SUMMARY .. FINDINGS AND:RECOMME NDATIONS; GENERAL. ;
* General findings. and'recommendations in.this seéction aré derived -
A frora-team reéports. in Volume I
R I, General ;
a‘ y a. Historically; the Army hds not done a good JOb in matenel

acquisition. It is clear that the Army perceives.the problem, is sincere
in its desiré to.improve, and is striving to correct its. shortcommgs.
There is solid révic’;en‘cé:pf recent improvement. The Army is and has
beén changing its organication-and: procedures, The acquisition process.
as outlined in. AR 1000+ and i’s implementing Letter ¢f Instruction is

t basically sound. ‘Hoivever, A’vIA‘RC sees serious probloms ‘that need

’ «correction. AMARC alsosees tigns that any improvement program.
could suffer the same fats s many of thé materiel programs that led

to the call for AMARC and.for many of thé same reasons.
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b. A long termi comimitmert to an improvement program is
esgential to changing the madteriel acquisition process, The. réelatively
brief assignmiénts of political appointees and High level military in
key ‘HQDA management positions results in strong ¢ommitriaent to short P

term ideas.and actions, but a weak commitment to long term ideas and
actions, and.a'weak institutional memory. This situation is aggravated
further by an inevitably human-overtone .of the turnoves pattern--an
inheritéed situation/organization usually needs improvément. For either
the Army's.own proposals.or AMARC recommended changes to take:
Place the Army must:

[

e e

(1) Make (and keep) a steadfast’long term commitment to Lo
improve the materiel acquisition process,

(2) Design and impleniént a method for continujng selt:
evaluation of the acquisition ptocess, as differentiated froni specific :
materiel programs:iin the process,

.t

(3) Periodically review, update, and revitalize the ¥
improvement program, '
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2., People,

~ a, Organizational, ‘procedural-and policy changes ate
récomménded. by AMARC, ‘but the obvious keyto improving the:
acquisition process is through:the: people involved. Improvement
‘i8 needed not so much in numbers as:in professmnahsm, motivation,
ihnovativeéness; and pride. This is not.news:to the Army. ‘However,
it is not clear that in-the long run the peoplé needed-will be educated
and.trainsd,, or that they will be-assigried tothe 1mport,ant materiel
pos1t10ns, or that they will be ‘properly recognized, The Army siresies
the cémbat readiness of ‘today's foréeés quite correctly; 'Priority is
given to activities to.itnprove and maintain readiness, Pricrity is
given to training people to lead in-combat and: the best are selected
as: combat ¢ommanders., Missing is'the requisite attitude throughout
the Army and the needed flexibility in policiés and procedures to fill
the Army's materiel acquisition positions with similarly qualified,.
inotivated people, military or civilian, who aré proud of their jobs.

b, Geneéral Abrams understands the problem well on the
miijitary side since it.is comimon %o several non-combat catéer fields.
that/are irnportant to accomplishihg the Army's missio, He has igsaed
adequaté.guidance, but the intent of his actions will take timhe to pérmeate

the Army.

{1) The recently instituted Army foﬁi’cex*'Person'nel\M,anajge-
ment Systemi (OPMS), recently modified guidance to selection and
promotion boards, and the recent décision to centrdlly'manage Project
Manager (PM) careers should-kelp,

(2) Also.néeded; as:a mattér of priority, is a solid basis
for venifyirig the potential viability of the field, including its attracti-
veness:as one: of the !'many paths to the top.! The Army must identify
by individual position all of the possible assignments in.the Program
Manager cateer field. Also, top level General Officér positions for
which good PM$ or otliers in the. field would be eligible (DA Staff and
others) ihould be specifically identified; These data will provide total
'!peo‘ple“”-hequi,';'ements by grade, experitiice, and education, IFrom

these data oné can determine training and education requirements and
can judge the opportunity for advancement, and'the general viability of

the caréder field.
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(3) 'Onthe civilidn side there.is:a. parahel and perhaps:
Tnoreé important need to-improve the quality -of the work force. The
existing cdreer development programs. for scientists and" -engineérs
neéds a big boost and:must bé matched with programs: for a1l the nartow:
discipline specialists in tho-many-fields that comprise materiel acqui-
gition, e.g. costing, testing, procurémeént, programmmg, etes

(4), It is recomrnended that tne progtess tesultirg from:
thegé actions-be .chécked regulifly, preferably by outsiders, through
interviews afid assessments.of individuals. throughout the system,

3. Instability of Requiréments."

.a; Instability of, Tequiréménts, dfter commitment foa majc:r pro:
gram is a ni3jor weakneéss in the Army s materiel: acquisgition process,
Soft-or changing requirements havé led to prolonged. develcpment, cost
overruns, systems. rejected by the usér, GAO and congréssional blasis;
etc. etc.

b, A firm "réquirement' with its impli¢it, eventiisl commit:
meént tc a production decision stiould not bé éstablishéd uphil ‘both. the usér
and developer have an agreed understanding 6f what is aclnévable and:
usable. For systems that do fiot evolve from existing systéms, :this will
normally take place only after a thorough advanced development program,
to include testing of components .and prototypes. Thus, when the require-
‘ment i's estajilished it will be well defined, accurately costed, and-defensi-
ble. AMARC recomimends. that the requiremert not be formauzed 1intil
entry into full scale engineering developmint (6.4).. Estabhshmg the requirés
meiit earlier is to invite disaster by denv hg freedom of investigation,
the pursuit of alternatives, and necessary development iterations including
room for failure., There is also the danger of a premature, unwanted,
‘strong psychological commitment, .

¢, Once top level managérs have decided to enter full scale:
‘developwient, discipline is needed in the-management system, Tha
requirement must: be ‘kept relevant to technology, threat, doétrine, and
affordability. However, betweeu formal challenges at appropriate mile-
stones, would-be opponents, whosc tase-has been heard, and artificial®
managers on staffs; should not be:allowed 10, subvert the constaticy -or-
schedule of the prcgram. Also, actipn-is required to reduce undesired
changes introduced outside the system management structure through

1 Réquizjemélﬁﬁs,.is used here in its broadest sense and involves: what
is needed, in terme of physical and performance characteristics; how
many, with a planned delivery schedule; and-what it will cost, in all budget
categories, over ifs life cycle,
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lack of coordination 6f décipions bétweer: the Pz:cgrama .Objective-
~Memorandum (PCM):and: budget, onythié one. hand, .and the

Systern. developmen* -and productwn plans, on‘the-other, TGp level
‘m.anagem,enf attention i8 ‘indicated.

d. Management d13c1phne, froém top to bottem, is also
esaéntialito avoid overridirg the developer's authority and freedormn

prior to a-requirement decision, There is a constant dinger, induced
by the bureducracy,. ithat the-structure needed for justifying and selling
advanced: development programs: will becoriié overstructured’ denying

the flexibility needed:.

4, ‘Staff Layetring. 'Stafis:-at HQ DA (and OSD) make ‘policy and

provide guidance to the decision rmakers dt their respsctive levels,

AMARG investigations ‘have sho¥n ¢bvicus.areas wheére high level

gtaff agsistance is needed, yét l.. cking, andareas where staff members
improperly: intrude: into the acquisition: précess. Also, with good intention.
of improving.a.program, staffs frequently.consume the time .of low. level
managers, thus: ‘BlockKing the goal of program improvement, Staffs, should
remove, not-emplace, the "foadblocks' that stifle, delay, and add ¢osis

to development programs, AMARC finds need for:

a. ‘Clear definition. of the proper functions of each: staff,

‘especially at 'h&gher levels, and limitihg stiffs to-these functions.

b: FElimination of "line item" rhahagement of projects above the
developer!s level until they reach engineering dévelopment (6. 4).

‘Co A study to reduce the number of péople invVolved in-every
staff level of review and'the depth: of the1r involvemént, Plaaneéd
reductions in HQDA (dnd OSD) are a step inthe right direction, .but
AMARC believes the cuts can be deeper.

5. Weapon Simplicity and- Evolutionary Develogment

a. The DOD approach to materiel acquisition evolved during
an economy of abundance. ‘In justifying their needs.to a highly educatéd
and performance-quality biaséd OSD; ‘the services have tended to
favor compiex, sophisticated weapons, The systems have beén analyti-
cally proven to be cost-effective and were often technically prestigious,
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but they have been costly in dollars, training. needs and logxstxcs
requn‘ements.

b. The économy:-of dbundance no longer exists. in America,
The Army's raal- dollar-budget is-smaller now than ifi any time since
1962 and a-smalles percentage of ‘the budget is available for the
dcquisition of new systems. The average ability-of-the. voluhteer force;
‘may be the same as ,during“;be, draft, ‘but théere are fewer above average
personneél, Personrél turbulence appears to- be subsiding, biit the
training buxrden is still héavy since .25 percent of its soldiers dre new
'to the Army -each year:.

¢, In light of the foregoing it appears time-for the: Army to
increasingly (but selectwely) adopt the weapon-system design phllosophy
attribyied to Israel; France and:the Soviet Union. This: phxlosophy
centers on: evolutionary development and-a-steady transfes Gf "bite
size!' technological advances from.earlier to later weapsns, ‘Quantum
advances 1n technolcgy are avoided, with occasional and deliberately
chosen exceptions, Evolutionary improvernents reduce the technolégy
risks, simplify training, and improve logistics suppodrt. The Ariny
has in its inventory lwo godd examiples of this.approach<-the M6OAY
Tank and:the COBRA Helicopter. It shouid:also ve acknowledged:that
a certain class of sophistication, i.e., that.devoted to "hands.ifree'"
operation. is someétimes déesjired,

d. AMARC recomrmends:

(1) The: Army-institutionalize a b.as toward.weapon:austerity
and simplicity, enunciating a policy of evolutionary improvement of
standard-equipment as the preferred method.for icquiring new systems,

(2) ASARC/DSARC reflect this bias and hammer at the igsueé.

(3) DOD.shoulqd expand the ciirrent practice of permitting
the services to retain control of sclf-generated system tradeoffs to
help establish a bias toward simplicity. OSD must be prepared to-deal
with the Congress ch this basis to-preclude penalizing the services
by reducing the budget slice,
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SUMMAR Y FINDINGS. AND' RECOMMENDATIONS: REQUIREMENTS
- AND:CONCEPTS:
g ’ ‘ Focus
;- 2”, ). e Timing of fortnal "requirement, ' '
> ¢ Managémient and flexibility of early B
§ ‘ éw ) dewvelopment programs. ¥ !
; - ¢. Relationship-of user and.developer.
9{.: ‘2 " A N ) - “
?;1 o Receptivity to new ideas.. :
?ﬁ ’*,'\ . i; ° Jusﬁfication‘..Qf‘li‘egf\iireme‘nts@.
@.",‘ R ;, :
I. Scope. The AZhiy weapon system acquisition process was,
examined with emphasis on thé Conceptiial Phase-of development. The
responsibilities and functions of the:sevéral commands and’ agencies
involved in "requirements'" generation and satisfaction were examined,
Success (o¥ the lack théreof). in fielding useful and operationally -éifective X
-equipment was.the criterion establishéd to judge-the adequacy of the
Army's ac¢quisition process. (Seé Téam report, Chapter I, Volume II,)
2. Strengths. 1
a. Much strongér voice given TRADOC as user in.deciding .
eyuipment needed. ¥
b.. Recent cancellatio~ or delay of questionable programs.
i
c. Rigorous screening of new proposals (ROGCs). ﬁ
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3. Weaknessés, ..
a. Too-garly lock-in on requirement' followed by ambitious ar
development program: from cutget. P
b, '""Not invented here'' attitude blocking out new-ideas, w2
c. Insufficient coupling of interests and energies.of materiel ‘ ‘ © |
developer and usér. R
4, 'Recommendations. * “
e 0 T— w
a, Be alert to-danger that structured "requirements" process 2
with attendant detail will create inflexible attitudes.. S
- L i:;
b, Delay ROC, Task Forcé, ASARC; DSARC and appointment o
-of a Program Manager-until critical experimerits’have beén performed, .
-technology is demonstrably in hand, and user test of concept with 7
experirnental equipment .demonstrates all dalient points, X
c. Establish Army .policy that preferred method for acquiring MRS
developmerital systems is through evolutionary improvement of standard
‘equipment, .
LI §
d. Provide user increasing influerice over éxpernditures by
riaateriél.daveloper of R&D funds as systems matufre. [
»
e. Designate CG, TRADOC ‘''user representative!' as geneial e .
rife,, o
“« ¥
] f. Confine :0SD role to defining mission areas and o6verall fund- .
ing levels, and.adjudicating interservice disputes, while-avoiding line "
item mhanagement of 6,2 and -6, 3.funds. Provide DDRE and-ASA{R&D),
discretionary funds for usz in thitiating a few projects in service lab-.
oratories. L
g. Improve COUEA by comparing new systefn with that replaced .o
to clearly identify Relative Effectivenéss (RE), Relative Cost (RC); and " ; :
7
&
« @
9
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, # Relative Worth (RW); provide board of senier TRADOC officers for
A ) review .of sCOEA prior £6 inclusion ‘with-other inputs to decision ;
: ‘. process, P
2 - ¥ =
!

: oy s . . 1 . 4

, M h. Introduce large measureof competition with in-house i
< - - . . e e . - % "
laboratory way of'doing business,in effort to-make them rmore pro- 4
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F. SUMMARY FINDINGS AND RECOMMENDATIONS: DEVELOPMENT.
‘: ?“ t* - - - . = AN - « ks » By - N
o . ‘FOCUS
5 i R
e Definition of requiremeri.and role of’
i{; . ' user,
‘@ Layering of staffs.
<
- ¢ Timing of formal ''requirement, '
] .o AMC management of acquisition and
readiness.
{ - ‘@ Program Manager's-experience and
- 4 motivation,
) e Civilian personnel management,

l, Scope. The Army weapon system acquisition process was

examined from the Validation Phase through Full Scale Development,

as well as-aspects of project management., Departments. of Defense

and Army missions; orgahizations, functions,. policies and procedures

were included'in the study to determine possible impacts oniacquisition,
: Expressed concérns of Army weapon system managernent led to-analysis

of previous case studies and prior repof¥ts. Most of the concerns were

not new, (See Team report, Chapter I, Volume II. ).

2. Strengths.

a., Proposed Army staff reorganization reducing the number
of ataff agencies involved in acquisition and cutting manpower 14 percent,

11

NP ENN




TETATT

PR T R,
Jei "

TN S e o s o,

[ N,

R e - PN

b. AMC progress since 1967 in-progressively reorganizing
o reduce-fragmentation layering, 4nd manpower (cut by 31 percent).

¢, AMC Commodity Commands competetice in product
improvements and. solution of fielded weapons: problems,
, . J
d. AVSCOM and MICOM .managérnent of systen:s acquisition
and readiness,

e, TRADOC and AMC informal involvement of using usits
in early development cycle.

f. Task Force-concept for preparifig Development Concept
‘Paper,

g. Army proposal to strergthen Project Management.

‘his, Ways found within Civil Seérvice system, on an exception
basis, to obtain qualified pecple quickly.

3., Weaknesses,

a. Poor definition of requirements, lack of cleafly defined
mission deficiencies, and confusion over identity of real user,

b. Indecision in DA Staff/OSD:.on.individual weapon systems,
toe/much layering of review and approval, and imbalanced structure
in number of .people who review at each level,

c. Rigid procedures for systems acquisition limiting flexibility
in 6.1 through 6,3 program exéecution .and requiring ROC and DCP too
early in cycle,

d. Standard AMC commodity command organization and . focus
on readiness hampering flexibility and acquisition of new weapcns

systems.

e. Inadequate support of project management technique and
project managers (PMs): giving insufficient authority to act within

12
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- approved thresholds, requiring too:many non-decision briefings,
{ " eroding authority -’a’nd"progi"ess with questions, denying recognition of
' PM importance to Armiy mission and causing PMs to feel not competitive
;o for promotion,.

T
7

f. Deleterious effect on performance and morale of fréquent .
reorganizations and Reductions in Force (RIFs), and mcompatlb],g, ,
goals for average grade reductioh,

TR R
oo

- e

3 ‘ g. 'Rigid'Civil;Service .seniority system, job.¢classification,
L and recruitment procedures which: eliminate young, qualified.people
in manpower reductions; impose delays in - manning new offices;
fill technical.positi’ns with personnel not fully qualified.

IR

4., Recommendations,

C a, Define requirements clearly and concisely for filling a
defense mission deficiency..

4 :!’J’,‘F‘f—v\‘ P LI

b, Direct user representative to participate strongly in
developer activities and acquisition decisions,

c¢. Reduce.layers of decision making andineed to traverse
each layer for individual staff element ccncurrence.

d,. Avoid locking into a rnateriel requiriement or ROC until
protétype hardware-demonstrates required performance capabilities.
A
e. In AMC, evolve toward separating management of new
weapon systems and major product improvements from logistics
; management; at levels determined by CG, AMC,

f. ‘Grant.proper recognition and credit to good project ;
managers; eliminate ''second-class'’ assignrnent perception,

g. Improve use of Civil Service personnel by extgnding

REFLEX program to all RDT&E programs, meake greater use of
military, PI, 313, consultants and contiractors,

13
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G. SUMMARY FINDINGS AND-RECOMMENDATIONS: PRODUCTION.

-

FOCUS-
e Acquisgition strategy planning,
e Comipetition throughout acquisition cycle,
e Life cycle costing procurement.
_ o Life ¢ycle support..
| .@ Industrial preparedness planning. .

‘¢ In-house production facilities.,

1. Scope. The production aspects of the Army's materiel
acquisition process were examined including actions.taken during
development phases that impact on production as weéll.as othir
disciplines and constraints which affect production decisions, i.e.;
mobilization needs, arsenal production-capabilities and logistical
support alternatives, (See Team rveport, Chapter III, Volume II.)

2 Strengtl}_g_.\

a. Excellent basis for weapen system acguisition strategy
established in DODD 5000.1 and AR 1000-1,

b. Tncréased AMG emphasis on Industrial Preparedness
Planuning (IPP) Program during: .. 3t two yeéars,

3. Weaknesses,

e

a, Lack of realistic and thorough planning for system
acquisition, .

14
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b. Knowledgeable personnel skilled iin disciplinies of e 1
E production and prdcurement not used' eatly enough in acquisition. ~ } ‘
- cycle. N
= b ﬁ ’
: ¢. Too little aftention given to development and mainteniirice - ¥
£ of efféctive competitive enviroiment for production:of complete systéms

and major subsysteins/componénts, -
3 - . - . :%"j M

d. Producibility. net always considered in-early development 7

: phases, - ; ¢
% ) ) R whd 3

‘ e, Excessive use of Military Specifications and Standards

& impeding désign flekxibility and adding unnecessarily to total cost. R B
; ) *"‘E F
f. Inadequate usé of commercial warrdnties, ;
g. Guidance lacking for logistic assessriient in planning X J :
: acquisition program,

’ h. Insufficient high level emphasis on life cycle cost ./

‘ procurement, :

i, Weak justification for reténtion of production facilities. [
caused by failure to identify realistic force structures in Industrial. :
Preparedness Planning.. o

jo Idle production capability in Army Arsenal system. k

e Eneas . P :

k., Other deficiencies ih Design-to-Cost, ''lead! acquisition e

‘ cominands, technical.data packages; award fees, “hard/rate tooling, 3
resource allocation for approved programs, multi-year procurement, {
ecénomic order quantitiés, old production facilities. and contractor N
support of fielded systems, .
i
4, Recommendations,

a, Initiate acquisition strategy planning early in cycle; { 3 )

pianning group include personnel skilled in procurement and productién.

15
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b; -Consider: fisecond source!'" production in.large programs
lacking - compehtmn in development and initial production.

. ‘Charge projéct manager with responsibility'for producibility
-evaluatic¥s,

de Hold Military Specifications and Standards to minimum;
requlrmg none prior to Engineering' Development, except as: dpproved
by HQDA; and reviewing carefilly any specified for- subsequent:
engineerifg development contracts,

é. EXxperiment in use of commercial warranties.

f.. Include logistic assessment in: planning documents,

g Inctease DA and AMC. emphasis.on application of life
cycle costm procurement,

h,. Centralizeé industrial preparedness responsibility in one
DA office,

i. Place idle production facilities in "stand-by" if\work-
1oad not sufficient to make cost effective,
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B ‘:SUMM’A’RY FINDINGS' AND RECOGMMENDATIONS: COSTING,

FOCUS
e Costing organization-and-proczdures.
e Location«of costing capability.

Quality of data ‘base,

It

¢ Incentives and accountability.
e Downward bias and "buy-in'" syhdromes,

e Life cycle costing and design ‘o cost.

1. _Scope, The weapons system cost estimating analysis and:
management process was examined for all phases of the life cycle

i

o

~

s Ky A S A AT bl e e AT AR B TR,

; with particular emphasis on acquisition, The process was investigated {
. from. the Project/Commodity Command level up through OSD. The ;g
E major thrust of the-study was to make .detailed recémmendations that .
3 p 5 , would assist in countering the Army's problems. with cost growth., (See &
' “ Team report, Chapter IV, Violume II,)

. ) {

< d - - ’i
ol { 2. _Strengths, 1
9 ’ﬁ 3 i 2
-5 R 1

; a. Improving cost estimating data base and basic capability {

- 3 to prepare cost estimates, :

! £ N el
i ¢ 1
5. BN e i o . . s s . s b
. b, Involvement of allrechelons of materiel acquisition in-costing,
. A X incluading project managers. in baseline cost estimiates, and cross fertili- ;
' zation between commodity command and project-office..
g ! ‘c, Basing programming of funds on .independent cost estirmates, .
. in selected areas, :
A i
. 17
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d. Policy and protéedural guidance promulgated in Life T 1}'
Cycle Costings w oy
e. Understanding of design-to-cost concepts and resultant A
improving control of costs; o/t :
3, Weaknesses., * } i
. ~
a, Institutional downward: bias in estimating costs, . \
‘\ &
3 M
h, Lack.of.understanding of responsibilities and-accountability “/
of organizatiosns in generation of realistic cost estimates. .
AR
R
c,. ‘Location of costing in comiptroller offices not conducive to A
improving costing professionalism. .
d. Paucity of cost analyst incentives and career opportunities, N :
‘e, Short tenure of project manageérs rendering thém not -
accountable for consequences 6f poor cost estimates, g
P {
f, Poor costing data base. k o
e i;
g. Frequent contractor "buy-ins'" with consequent difficulties, . ‘
h, Unrealistic life cycle cost estimates resulting from weak e
techniques and procedures for gathering operating .and maintenance .
costs. .
i, Inaccurate design-to-cost goals and limited project manager .
trade~off margins and authoriiy to meet goals, L

4, Recommendations:

-

a. Publish policy guidelines on responsibilities of organizations
for generation and flow of baseline and iridependent cost estimates,and
preclude changes in independent pararnetric cost estimates (IPCE) at ‘
higher ecnelons,
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b;. Remove weapons system costing from 'éorhptroilei‘s at all
levels; and establish separate offlces reporting to. deputy commanding
general.at commodity- command’ and AMC, and Vice Chief of Staff, at’
HQDA.

¢. Strengthen cost data base.on past and present-systems;
agsign commodity commands responmblhfy for compiling and document--
ing data on physicaliands perforrnancé characteristics, costs, -schedules,
and milestones; and link schedule-estimating effotts to-¢ost-éstimating
efforts,

d. Recognize costmg personnel as-valiable teary membeors;

inclide them on source selection evaluation boards and provide them
-opportunities for professional advancement.

e. Counter downward bias syndrome by indicating bandwidths
of uncertainty.and retaining detailed baseline cost estirmatés. with project
throughout acquisition; prepare indéependent cost.estimateés to augment
baseline estimate-with alternate estimating methodology.

‘f, Assure project manager's teriure permit§'~hoid;ng him
accountable for program cost.estimates.

g: Counter overrun possibilities. by: programming funds based:
on IPCE; motivating against '"buy-ins" by giving credit in source
selection for  sound and substantiated cost estimating; penalizing
unsubstantiated low costs. In addition, negotiate cost<type development
contracts after, rather than befcr?2, selection,

h.. Support life cycle cost concepts and rationale cn all applicable
major weapons system acquisitions.. Assess OMA cosis on a continuing
basis in support.of Mr. Clements! 25 January 1974, Directive "Visibility
and Management of Support Costs, "

i. Delegate to program:-managers authority and flexibility to

make day-to-day schedule, performance, and cost tradé-offs required
to meet design-to-cost goals,
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S I.. .SUMMARY FINDINGS-AND RECOMMENDATIONS: TESTING.

%o , + FOGUS +

;sz«;-f,g:}f'i?a};lmweﬁyfw 7
<
w
A

R
.
v
kS

i | ..e Independent test evalagtic

N ‘ | & TECOM, CDEC, and M*“SSTER.. i

o Organization.for DT and CTi. R

&

i | ‘e Testing personnel qualificationes. it )
) e Discretionary testing programs.

:y ‘.- . /

& Testing facilitiés. S

TR - s oy 1y o o < J "

; . Iy ‘Scope. The Testing Team reviewed development and
‘operational.testing, andforce development testing and experimentation
capabilities, Test policy and orgahizational relationships;up to-OSD
were assessed for compréhension at.alilevels. (See Team report,
S ‘Chapter V, Volume II,)

b B Dol ~
-

5 o

2. Strengtns.

a, Sound basis for weapons system acquisition and” testing
éstablished in AR 1000-1 and DOD Directive 5000, 3,.

b. Increased emphasis on Force Peveloprment Testing and :
Experimentation {FDT&E). ‘

c, Organic:.capabilities for materiel developer DT and gomba:t'
‘developer OT.

et
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:d, Independence of OTEA from materiel developer DT and
combat developerOT,

e. AMC progress: over last decade in-closing and-consdlidating
4anneeded test fac111t1es while retaining adeqiiate base for currént test
needs..

f., Reasonable numbers of test-personnel ass1gned in light of
workload and contrict gipport.available.

3. Weaknesses,

a. Ambiguous and unpublished regulations, ahd abserice of
single recognized manager of materiel acquisition, andresultant
lack of uniform understanding. of important details; of the acquisition
procéss in the field and at top managemeéent levels.

b. Inadequate data‘base to measure operatidnal effectivéness.

c. Frequent overlap between OT and“the serviceruse phase
of DT.

~d. Fragmentation of FDT&E in the structural dispersion of
MASSTER under FORSCOM and CDEC under TRADOC.

e. Separation of DT I and II from OT I and II, to keep-OT
independent from deéveloper and user,

f. Lack of stability and clearly defined technical and
operational performance characteristics, contributing to non-uniform
dpplication-of test design measures,

g.. Inadequate TRADOC participation in DT/OT.

'h. Absence of a formalized discretionary. testing program,

i, Mazsking of individual knowledgeable test officials!
evaluations of test reesults,

21
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j» Adverse impacts of military personnel rotation; civilian.
deputies, :and inadequate grade :structures,

4. Recommendations,

N oo

a. Designateé single DA staff element to monitor acquisition
.process(as différentiated from specific items).

b. Present 1ndep"ndent DT and OT evaluations: st IPR/ASARC
meetings.,

c. Emphasme differénce between DT and OT, based primarily
on technical orientation of DT and opérational crientation of CT.

d.. Retain DT tasks in AMC, aad OT tasks in TRADOG and OT-EA.

e; Emphasize independence of test désign.and evaldation,
rather than separate testing, as key to.independénce of OT,

f. Enharice TRADOC FDT&E and OT capabilities by assigning
it MASSTER frégm FORSCOM,. the Test Boards.from TECOM (AMC),
and an.additional ;analytical tapability.

g Asszure indepeirdence of DT design and DT evaluation by
'assigning control of both.functions to AMSAA, léaving. TECOM as a
testing service.

h. Reviéw existing activities to reduce coésts by consolidation,
closures, or-:increased contractor support,

i. 'Enhance personnel capabilities by expanding career
developrent opportunities, and incteasing use-and-duration of current
stabilization.programs,.

jo Institute discrstionary testing programs (approximately,

5 percent.of budgets) to foster low cost, high payoff initiatives.

ki Moadify current test report and evaluation procédures
t0 include individual opinions of knowleageablt nersonnel in test reports/
evaluations:-furnished decision makers,

(22
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1. Place OTEA directly subordinate to:the OCSA.

m. ‘Consider placing Dugway Proving Ground in standby

status:
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J. SUMMARY FINDINGS AND RECOMMENDATIONS: SCIENCE

AND TECHNOLOGY.

FOCUS

| ‘¢ AMC RD&E organizations.
e Success and failure modes,
o Assignment of RD&E missions,
e Adequacy of technology base.
e Innovation in AMC laboratories.

e Effect of Civil Service regulations.

l. Scope. The operation and management of AMC RD&E organi-
zations and in-house laboratories were examined by making ficld visits
to all commodity commands and 20 of the 21 AMC'laboratories. Addi-
tional discussions and briefings were also conducted in order to assess
the merits and problems of the existing laboratory structure. The
objectivé was to evaluate the application of in-house RD&E resources.
and to. evolve constructive recommendations which would increase
the productivity of these resourc:s.and provide for more efficient
vse of personnel and facilities in the materiel acquisition process.
(Gee Team report;, Chapter VI, Volume IL.)

2. Strengths.
a, Higi-quality leadership and staff at many laboratories.
b. Effective management innovations at MICOM, HDL, AMMRC.

c. Selection of civilian personnel from 'apprenticeship!
programs,
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d. Use of advisory panels to good advantage,
e; Exploitation of some foreign developmerit.
f. Increasing use of early modéling and simnlation,

g. Increasing savings through Manufacturing Methods and
‘Technology (MM&T). '

h. Increasing productivity from single program elément
funding (SPEF'),

i. REFLEX tailoring of work force to mission.

jo Avoidance of duplication through lead laboratory concept.

3. Weaknesses.

a, Predominant inflience of logistic readiness over materiel
acquisition at most commodity commands.

b, Segments of some laboratories not effectively directed
toward support of Army mission,

c. Fragmentation of some R&D single-mission areas across
two or more commodity cornmands,

d. Degradatioh of laboratory effectiveness through lack of
assignment of major mission area,

e, Need for improved climate for innovation,

f. Some ineffective laboratory interactions with user,

g. Too little use of other defense or government laboratories.,

25
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b g
1 % 4
7
e 3
é 3 \;;)‘ h. Personnel management constraints hampering laboratory-
4 “ potential and effectiveness.
23 - e
: ‘ i i. R&D impeded by délays in multilayer management pro-
b, \ - gramming, and: fundmg decisions, by outmoded determination.and find-
S e ings (D&Fs) and' small putchase dollar limits, and by restrictions on
S : i . computer procurement,
3 S jo Erosion of one-third of technology base funding in tén- X
: é« years.,

k. Insufficient attention given to risk. factors in R&D'planning,

(o3

4, Recommendations,

:f a. Major Recommendation. By evolution, consolidate labora-
tories, installation and commedity command RD&E elements, project
" managers, support elements, selected user elements, and command
i . elements into-rnission-oriented development centers; logistic .and
h readiness funitions performed in logistic centers. For implementation.
of development center'goncept,‘ major events listed below are recom-
) { ; mended for Army considetation. Some actions in this concept have
R been anticipated in AMC's ¢urrent planning. With the time and resources
available, AMARC has not been able-to perform detailed analyses
necessary to support final decision; however, based on- visits to .the
laboratories and comrnodity commands, actions suggested have emerged
as the most likely candidates for possible implementation.

O a3 GOl DS S R A S S S RO R T

(I) Create new Armaments Development Center at-single
location, through evolutionary process, by consolidating selected
elements of Frankford, Picatinny, Rock Island, and Watervliet Arsenal
RD&E activities togéther with Ballidtics Research Laboratory and
portions of ARMCOM RD&E Directorate, Incorporate Edgewood Arsenal
missions without relocation. Retain minimum essential engineering
functions at other arsenals to support required production activities,

. (2) Establish Communications Develnpment Center by
consolidating-Communications ADP Laboratory; Electronics Tech-
nology and Devices Laboratory, Electronics R&D Technical Support i

. Activity, SATCOM RD&E elements, and portioné of ECOM RD&E
Directorate.

i et
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] (3) Evolve to Combat Support Development Center
E in 'Washingtqn/ Ft,. Belvoir area by ass’i:"gnin'g Harry Diamond Laboratories o
5 additional missions. of combat surveillance and;target acquisition, anl & j
‘ . consolidating with Night Vision Laboratory, Mobility Equipment Research
3 and Development Center (MERDC), Ngtick Laboratories (without -
I relocation), possibly Human Engineering Laboratory (HEL), and minimum N,
3 elements from TROSCOM RD&E Directorate. Appoiit project manager

for Tri-Sérvice Food RDT&E Program located.at Natick to report -
4 directly to AMC. LS

(4) Evol{vexto Air Mobility Development Center at .
% Moffett Field, Caliiornia, as long-term goal'by consolidating AVSCOM el
RD&E Directorate, Air Mobility R&D Laboratory, and an engineering

and systems integratioii facility., INarly actions to support this evolution

] would be: (a) consolidation of Eustis Directorate miission with other <~/
o portions of Air Mobility R&D Laboratory now collocated under cooperative

3 agreements with NASA, (b) transfer of airdrop equipment R&D mission .
4 from Natick to AVSCOM, andc)transfer of Avionics R&D mission <

from ECOM to AVSCOM.

o b

(5). Create Ground Mobility Devélopment Center by « 7
modifying mission of existing TACOM Laboratory to establish:(a) .a- ;
government - staffed engineering and test facility and (b) a contract- L
operated R&D facility, ~

Pt
-
)
e
¥
b
4
5
B
o
.

(6). Transfer Electronic Warfare (EW) Laboratory and ‘
mission to Army Security Agency, except that AMC should rétain b
ke electroni¢ counter-counter-measures (ECCM) and vulnerability
activities for missiles, communications, and non-communication
systems,

iz

- b, Additional Recommendations,

3 (). Assign combat officers with appropriaté experience
to act as consultants oh user aspects of the program at developraent
centers,

et i
My

(2) Make more use of other government laboratories. f

Eohha

G Srsaa et

W

(3) Strengthen technology base and extend single program
element funding to all 6,1 and 6,2 programs,

n
e
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.. (4) Evaluate development centers regularly,
hid (5) Reduce decision layering s much as possible,
’ (6). Foster climate for innovation,

- (7) Try harder to overcome Civil Service constraints.

(8) Delegate to AMC authority for laboratory cor:puter-
~ procurement-up to $200, 000 annual lease and $500, 000 purchase,

(9) Identify clearly and track program risks,

{ (10) Raise D&F anra small purchase dollar thresholds
‘ to $250, 000 and $10, 000, respectively,

{ (11) When Civil Sirvice rules hamper productivity,
consider contractor operatioh: (GDCO).
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K. SUMMARY FINDINGS - AND RE‘G'(')MMENDATIONS: DIRECTORATE.

FOCUS
€& Progréss in '"méw" acquisition process.
® Rolé of top managers in HQDA and OSD,

'l « Enhaicdement of professionalism in
' ‘materiel acquisition disciplisies. ‘t:

" .0 Task Force in-development process.

e Rigor in.requirements generation and
updating.

Minagement of labdratqfies eé.rly and
sinall developments,,

@

e /AMARC follow-on,

1. Scope. The Army weapon system acquisition process was
examined in terms of its management and personnel aspects after
an early search for real progress in a process that--in its formalism--.
is relatively new to the Army. In an attempt to understand and detect the
-several effects of the Army vocational culture, the Directorate in=
vestigated certain management, procedural or process elements of
the Army approach to materiel development and procurement not
studied by AMARC specialty teams., (See Director's Report, Chapter
VII, Volume 1I,)

2. __S__ti;'_ggg' ths,

a, AMC skills directed towards Technical Data Package
and readindss function.

b. ‘Recent Army intellectual attention to materiel acquisition,
including objectivity vis-a-vis past failures,
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c. DA cognizance of difficulties.in establishing requirements,

d. Task Force process ag method for reaching decision.
e. The people-economics of Army matrix system,

3. Weakneszes,

a. Redundancy and micromanagement of Army R&D,

b. Historic weakness in determining operational effectiveness,

costs, and resultant requirements,

<. Insuffi¢ient emphasis on professionalism in materiel
acquisition specialty-disciplines.,

d. ‘Small develppment administrative management versus
contractors.

4, Recomménda.f.ions.
a, Premulgate R&D authority and responsibility document.
b, Lean-towards simple, austere weapons,
c. Enhance professionalism in acquisiticn disciplines.

d. Extend use of Task Force as foundation for acquisition
strategy, production, user response, etc.

e, .Support TRADOC rigorous requirements leadership,

f. Improve engineering/technical response’'to contractors on
small procurements,

g. After AMARC, create Materiel Acquisition Board chaired

by DAS; members from ASA (I&L), ASA (R&D), AMC, TRADOC,
DCSRDA, and DCSOPS., Hopefully let Army process mature,
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APPENDIX A

‘DEPARTMENT OF THE ARMY
WASHINGTON, D.C, 20310

6 December 1973

MEMORANDUM FOR: DR, WENDELL B, SELL.

SUBJECT: Army Materiel Acquisition Review Committee (AMARC)

Effective immediately, ‘'you are requested to assume the
direction and leadership of the Army Matériel Acquisitién Review
Committee (AMARC) study requested by the Secretary of the Army.
As such, you will have the responsibility and authority to conduct
an indépendent review of the Army's total materiel atquisition

‘process,

Thé enclosed instructions outline in general terms the scope,
organization and objectives of this effort to the degree we have
developed and agreed upon them to date. Per our prior discussion,
you should feel free to suggest. modifications to the steering group
when and as they appear desirable to the task force. It.is hoped that
the results of this effort can be availablein oral and written form
for-review by senior Army and other DOD management psrsonnel
by no latér than 1 April 1974,

The importance and need for a hardhitting and objective
review, analysis and critique of our existing materiel acquisition
process cannot be overemphasized. It is earnestly desired that the

study "tell it like it is"" by summarizing and h1ghhghtmff our strengths

as weéll as our weaknesses together with relatively 'detailed recom-
mendations as to how the latter can be materially improved in thé
near future,

(om Lot

Fred C ’We Herman R. Staudt
General, U d States Army Under Secretary of the Army
Yice Chief of Staff
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. INSTRUCTIONS'
: . TOTHE L
ARMY MATERIEL ACQUISITION REVIEW COMMITTEE (AMARGC)

PURPOSE: To assess the current. Army organization and procedures
for Materisl-Acquisition and' make recommendations for improvemernt;
The,ggal is.an organization and procedure whichi

I. Is responsive to the needs of the Army i the field, assurmg
‘that effective equipment is introduced into the invéntoryin an efficient.
and timely mabnhner,

2. Requires fewér personnel and less: Army owned/or opef&teg‘
facilities,

3, Isa proper balance in the distribution of field agd”héadg\;arfers

.personnel,

4, Iz a proper-balance betweén in-house and contract operations,

S, ‘Will fesult inthe development, fabrication and user verifi-.
cation of hardware items more closely meeting established requirements
pricr to the heavy production involvement which has characterized
our recent past history,:

ORGANIZATION: (Chart 1)

‘The study will be conducted under the general supervision and
g\ndance of a Steering Group composed. of:

Under Secretary of th'q‘,Armx < Chairman

Vice Chief of Staff of thé Atmy - Vice Chairman
Assistant Secretary of the Army (R&D) - Member
Assistant Secretary of the. Army (I&L) - Member

The Steering Group will obtain advice from the Advisory
Panel composed of:
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Assistant Secretary of the Army (FM) Y k3
w "'A’.,\’
? CG;. Army Materiel:Command “r *?
) . A ‘ wy &
H CG, Training and Doctrine Command :
b4 . o~ v
! N
y Assistant. Chief of Staff for Force Development Wy
! Deputy-Chiéf of Staff for Logistics T
J ) % B
? Assistant Vicé Chief of Staff o
? ;
‘Chief of Research and Development RS
* The effort will be directed by: o
: “
: Director .. Dr, ‘Wendell: B; Sell .l
. > .
I v : .- oo
; Deputy Director - Major General Frank A, Camm &
:* and organized into tearns as follows: s
Requirements and Concepts Team ok
. .o
: Development Team
Production Team SV
Costing Team T
: v #
Testing Team Py
Science and Technology Tcam g
Each team. will be composéd of a civilian chairman and two or . ,,
three civilian associate chairmen who will serve-on a part-time basis.
Each teamn will have a full time staff, consisting of an Army officer I
(Execttive Officer) and two consultants, to-provide administrative s
-support, factual data and analyses as required. The staff '
. P
A3
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< ¥
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'_ & consultants will be composed of ‘at least four industry oriented.
. ) personnel provided by the Army and at least six personiel from
S 9 ~ -outside the Army providéd by contract. The Army staff will provide
g administrative and ¢lerical personnel.
s CONDUCT OF THE STUDY: .
L
a, ‘Study Approdach
¢
; ,
’ J (1) Ascertain the present status.of organization.and precedures,.
, including the impact of 19721973 changes on the materiel acquisition '
L process,
’ L, {2) Review findings and recommendations of previous stidies
T of the Materiel Acquisition Process (list to be provided).
R (3) Develop.casé studies of at least six.development programs,

(4) Visit kev-installations and activities. (list.to be provided)

; (5) Study related activities. of NASA, AEC, Navy, Air Force,
large Industrial Corporations, and foreign governments including. the
Séviet ‘Union,

Vo

(6) Conduct face-to-face interviews witi key personnel in
the Army and other organizations, to include DOD, GAO, Congressional
Committee Staff; etc, (suggested list to be provided) )

i (7) Review input-output’analyses of each AMC Laboratory
(5 year period).

! {8) Schedule periodic discussions with the Steering Group
and Advisory Panel on status of study and findings.

(9) Study the six specific areas, noted above, and prepare
.specific recommendations for each area.

(10) Prepare a brief final report integratiag findings and
recommendations of all teams.

A-4
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Appréximately 100 days, as shown on Chart2.

c. Exarfiples of topics to be considered include, but should
.not be limited to:.

3 o Where can personnel reductions best be made (say &
20% overall cut)?

o Should the Army have separate commands for Materiel
Development, Procurément Supply and Maintenance, and Testing?

o How should requirements be formally established, how
rigid should performance specifications be, and how can '"gold
plating'‘be éliminated?

. o How does the Army establish and maintain a strong
independert cost estimating, capability? How many echelons of
review should there be?

o Which AMC laboratories can be closed or consolidated
with others?

o How much of AMC laboratory maintenance and operations:
can.be GOCO? How can such a transformation be implemented?

o How rmuch freedom should laboratories have in planning
and executing the Science and Technology Base?

o What criteria should apply in selection of Program Managers?
Should they be the same for Military and Civilian Program Managers?
What revisions in personnel policies are appropriate for Program
Managers?

o How much stability should there be in personnél assign-
ments, military and civilian?
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o Are test boards needed? 1If so, how mal'ny and what
should their functions be?

o What should be the reporting chain for the various
test activities?

o How much of proving ground, range, and similar
test activity operations can be by contract?

o Can we close some.of our test facilities? If 'so, which?

0 Which arsenals can be closed or consolidated with 6thers?

o Can'any or all of the arsenals be GOCO? If so, how
should this be implemented?

[ 4

o Is an R&D Staff needed at Commodity Command (or inter-
mediate) headquarters? If so, what should the size be, and what
should it do?

o To what degree does the user influence the process?
‘How should this be modified?
2 Incl
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ARMY MATERIEL ACQUISITION REVIEW COMMITTEE (AMARC)

Advisory Pa}riel

Directorate

Procurement { Process

-1 Requirements &.
d oncepts. | Development

Production

Salient Support Activities

Costing Testing

Inclosure 1

Science ‘& Tech-
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Army Mg.terloi Acquisition Review Commilttee

Calendaxr Days

A-8

100 DAY STUDY
Initial
Briefing ’
& Planning ‘
' _Case
'y Studics
Viaits, Interviews: |
& Bricfings’ )
Team
Recommendations
Prepare Report
Print
Report °
N
L . L ! 1 ! 1 1 { 1
0 10 20 30 40 50 60 70 20 90

Add-10 Daye For
Briefing Findings

Chart 2,




g

p
=,

N .
oo = 0 o i o M P RS ]

——

¢

e~

APPENDIX B
MEMBERSHIP

Members. of Army Materiel Acquisition. Review Committee

Director's Office

Dr., Wendell B. Sell - President.and Chief Executive Officer, Hoffman
Electronics Corporation; 1965-69, President and Chief Executive-Officer
of Packard Bell Electronics; Major General, USAF Reserve.

Major General Frank A, Camm - Assigned to Office, Chief of Staff,
Army; 1972-73, Assistant General Manager (Military Applications)
Atomic Ene;'ggr Commission; 30 years service in U,S, Army.

Dr. William M. Duke - Chairman of the Board, Tasker Industries,
Dynasmences Corporation, Will Duke and Associates, Interconnect
Resources Inc, ) Systematmn Inc., and Modulearn Inc., Los Angeles,
California; 1964-70, President, Whittaker Corporation, Los Angeles,

Reguirements & Concépts Team
Dr. Thomas S. Amlie - Acting Chief, Advanced Concepts Staff,
Office of Systems Engineering Management of Federal Aviation

Agency; 1952-70, Naval Weapons Center.

Dr., William - H. Pickéring - Director, Jet Propulsion Laboratory;
1936-51, Instructor and Professor, California Institute of Teclinology.

Mr, Haskell G, Wilson - Recently retired as Technical Diréctor,
Naval Weapons Center, after 23 years service there,

Development Team

Mr. Oliver C. Boileau, Jr. - President, Boeing Aerospace Company;
1968-71, General Manager of Boeing Missile Division responsible for
Minuteman and SRAM missiles; 1971 to present, Member of Defense
Science Board (DOD).

Mr. Daniel J. Fink - Vice President and General Manager, ‘Space
Division, General Electric Company; 1963-67, Office of Director of
Defense Research and Engineering; Member of Army Scientific Advisory
Panel,




Mr. David Shore - Division Vice President, Plans-and Systems Development,

RCA Corporation; 1954~ 70, Many jobs in R&D with RCA Corporatxon in
aeronautics, radar, missile, communications, and other areas; U.S. A:_r
Force, 1941-54,

Production Team

Mr, Frank Sanders - President, Logistics Management Institute,
Washington, D. C.; 1972-73,. Under Secretary of the Navy; 1971-72
Assistant Secretary of Navy (FM), 1969-71 Assistant Secretary of Navy
(1&L); 19 years service on Committee on: Appropriations, US House

of Representatives,

Alfred L. Esposito, BG (Ret) - Manager, Fairchild Burns Company,
Fairchild Industries, Winston Salem, N, C.; 1943-.73, US Air Force,
many assignments in R&D, to include Program Director of ¥~111 Program,

Dr. Joseph F. Shea - Senior Vice President and General Manager,
Equipment Division, Raytheon Co.; 1962-67, Deputy Director, Office
of Manned Space Flights and Manager of Apollo Spacecraft Program,
NASA; Member, Defense Science Board (DOD).

Costing Team

Dr. Richard D. DeLauer - Executire Vice President ¢f TRW Inc,; 1958-
70 .assignments in TRW: Director of{ ICBM Developmen:, -General
Manager of Systems Engineering and Integration Divisionh; Member of
Defense Science Board (DOD); Active Duty, US Navy, 1943-58,

Mr. Richard C. McCurdy - Cotisultant, NASA; 1970-73, Asscciate
Administrator, NASA; 1965-69, President and Chief Executive, .Shell
Oil Company,

Dr., John P. White - Vice President, The RAND Corporation; 1968-71,

Director, Manpower Research Program, The RAND Corporation; 1964-68,
Professor Lemoyne College.
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L Testing Team

oo Mr. Roy P, Jackson - Corporate Vice President, Program Management,

! "?1 ,, Northrop Corporatior; 1970-73; Associate Administrator, Aeronautics

and Space Technology, NASA; 1962-70, Division Vice President and
Assistant General Managex, Northrop Corporation.

<

/ﬂbo,

‘Mr. Victor G. Raviolo - Director, Raviolo Associates, Grosse Poir;t,
. Michigan; 1966-68; Group Vice President, American Motors
i { N Corporation; 1945-66, Ford Motor Company,

H

Dr. Eugene:D, Reed - Executive Director, Ocean Systems Division,
Bell Telephone Laboratories; 1947-71, Member of Technical Staff,
Bell Laboratories.

.
.

1 Science & Technology Ieam

R T TR

oas

; t' Mr. Earl J. Morgan - Executive Assistant to Vice President; Eastern
Region, McDonnell Douglas Corporation; 17 years service on. Committee
on Government Operations and Armed Services Committee of U. S,
House of Representatives,

ESaR

o —

Dr. Gerald P, Dinneen - Director and Professor of Engineering, Lincol.n/
Laboratory, MIT; Vice Chairman, USAF Scientific Advisory Board.

2 ) Dr. Gus D. Dorough, Jr, - :Associate Director of Lawrence Livermore
Laboratory; 1971-73, Deputy Director for Résearch and Advanced
Technology in the Office of the Director of Defense Research and
‘Engineering,

Mr., Lawrence H, O'Neill - President, Riversi&e Research Institute,

4 N.Y., N,Y.;1957-70, Professor of Electrical Engineering, Columbia
] ; University; Chairman of US Army-“Scientific Advisory Panel; Member

4 of Defense Science Board (DOD).
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Support Staff of Army Materiel Acquisition Review Committee

Director's Office

Brigadier General Bennett L., Lewis - Ckief, Requirements and
Devélopment Division, J-5, Orjanization of Joint Chiefs of Staff;
1969:72, Commander, Mobility Equipment Research and Development
Center and Director RD&E, Mobility Equipment Command; 25 years
service in US Army.,

Colonel Louis C, Wagner, Jr. = Deputy'Director, Materiel Programs
D:ilfi'ectorate, Office, Chief of Staff, Army; 1971-72, Advisor to
Vietnamese Infantry and Armor Units, Military Assistance Command,.
Vietnam; 19 years service in US Army.

¥4

‘Requirements and Concepts Team

Colonel John F, Brewer, Jr, - Division Chief, Systems Management
Division, Doctrine and Organization Directorate, Office of the Assistant
Chief of Staff-for Force Dévelopment, DA; 1970-71, Advisor to Deputy
Director General of Highways, Ministry of Public Works, Military
Assistance Command, Vietnam; 21 years service in US Army,

Mr, William H, Connerat - Senior Research Analyst, Operations
Analysis Division, General Reséarch Corporation; 1963-72, Senior
Research Analyst, Logistics and Resources Analysis Divisions,
Research Analysis Corporation,

Mr, Francis W, Shepherd - Point of contact with Logistics Managemeént
Ingtitute (LMI); Presently Senior Project Director, LMI; 1963-66,
Planning Staff Engineer, Honeywell, Inc,

Development Team

Colonel Robert L, Mooie - District Engineer, Buffalo District, Corps
of Engineers; 1969-72, Director, Plans and Analysis, US Army Materiel
Command; 2] years service in US Army,
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Mr. Charles B. Einstein - GS-14; Management Analyst, Army
Materiel Command; 1965-70, Program Analyst, US Army Materiel
Command; 1963-65, Review and Analysm Ofﬁcer, US Army Materiel
Command;. 20 years with.Civil Service.

Mr. Warren C. Heintzelrian = GS-15; Chief, Installations Logistics
Support Division, US Army Materiel Command; 1969-72, US Army
Materiel Command, Eurcpe; 1965-69,. served.as a-deputy project
manager; 24 years with Civil Service.

Mr. Theodore V. Liss - Point of contact with the Logistics Managé-

‘ment Institute (LMI); Senior Project Director, LMI; 1966-68, Senior

Research Asscciate, LMI; 1968-69, Executive Vice President,
Eyler Associates.

Production Team

Lieutenant Golonel Fred E, Elam - Special* Proj'ects Directorate, Office,
Chief of Staff, Army; 1970-72, Director, Depot and Trangportation

‘Management Department, ‘U, S, Arymy Logistics Management Center;

14 years service in US Army. .

Mr. William L. Clemons, GS-15; Acting Deputy Director, Requirements.

.and Procurément Directorate, Headquarters, U,S, Army Materiel

Command (AMC); April-August 73, Acting Chief, Procurement Policy
Division, Headquarters, AMC; 32 years of combined Military and Civil
Service,

Mr. Robert L. Stohlman, GS-15; Special Assistant for Major Weapon

System Acquisition, Office, Deputy Assistant Secretary of the Army

(Installations and Logistics); 16, years with Civil Sérvice..

Costing Tearn

Lieutenant Colonel William J. Fiorentino -~ Staff Officer, Office, Chief
of Research and Development, Army; 1969-71, Instructor, Defense

Weapons Systems Management Center; 1966-68, R&D: Coordinator, ARPA;

Member, US Army R&D Career Field; 17 years service in US Army.
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Mr, Joseph. W, Noah - President, J. Watson Noah Associates, Jnc.;
resource analyst since 1958; ictive Duty, US Air Force 1951-58,

Mr, C, David Weimer - Point of contact with Institute for Defense
Analyses; 1960-69, Program Manager Space Propulsion, Unitéed
Aircraft Corp.; Member of Defense Science Board Panel on.Avionics
and ODDR&E Electronics-X Study Teéam,

Testing Team

Colonel Theodore C, Williams, Jr, - Chief, Operatxonai Test and
Evaluation Agency Coordmatmg Office, Office of the Assigtant Ch1ef
of Staff for Force Development, Army; 1973 74, US Army Operational
Test and Evaluation Agency; 26 years service in US Army.

Mr. F. Dcnald Genova - Senior Analyst, General Research Corporation;
1960-65, Test Engineer, AVCO Corporation Test and Evaluation Directorate;
1958-60, Raytheon Company; 1956, General Motors Corporation.

Dr. Eugene W. Lewis - Staff Scientist, System Planning Corporation;
1969-72, Institute for Defense Analyses; 195669, many jobs in RDT&E
at North American Rockwell Corporation and the Bendix Corporation,

Mr. Edward V. Somody - GS-15; Technical Diréctor for Test Operations,
US Army Test and Evaluation Command ('I.'E‘COM); 1962~73, many jobs

in field of testing with TECOM as enginéer, projedt.officer, test practices
-and standards, and R&D; 15 years with Civil Service,

Science and Technology Team

Colonél Alan A, Nord - AMC Project Manager for SAFEGUARD
Munitions; 1970-72, Chief of Nuclear Plans, Central Army Group, NATO;
23 years-service in the US Army,

Mr, Manfred Gale - Scientific Advisor, Department of the Army; 1968-
70, Associate Technical Director, Mobility Engineering Research and

Development Center (MERDC); 1966-68, Director, Intrusion Detection
and Sensor Laboratory, MERDC,.
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) Dr. Joél Bengston - Point of contact with ‘nstitute for Defense
e Analyses (IDA); 1962-Present, Assistait to President for JASON,;
Rese¢ar:h Staff Meémber of. Science and Technology Division. and.
i : Research-and Enginéering Support. Division, TDA.
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