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DISC LA IMER

This report is the ?roduct of the Army Materiel Acquisition Review

Committee (AMARC), The AMA.RC was an advisory committee from

outside the Department 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 inipruven-jents. Although some recom-

mendations contained herein have bhen, or arc being; implemented.

the major ones currently are beirg reviewed b' the Army Staff aiud

nZijor commands. Accordingly, this report remains advisory in nature.

It reflects neither official policy nor appiove d plans of the Department

of the Army.
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- DEtPARTMENT-OF TIHE ARMY
4' VASHSINGTON. D.C. 20310

DACS-XSA-ARC PR17

-MEMORANDUM AIFOR THE SECRETARY OF THIE.ARMY
A 1

SUBJECT:, TransmittAl of Re~ort of AMARO Study

1. Rkeferende: Me-nofandum,. Under, Se cretarý* of the A rmy 'for Dr.
Wenidell B. Sell, dated 6 December 197.3,. sibject: Army-.Mate;-iel
Acquiis-ition >Review ,Committee (A MARC-).*

1. an-ipleised to submit h~rewi~th the report of-the.Arnmy Materiel-
Acqulisition Review. ornmittee,."AMARC). As rdquested,A-MARC

to the Army and its acquisition prcess, and'hasi~recorru-nefded, solutions;-
AMARC has aliso attenvritedto-'present a bal'ancedý view, identifying'

ii -. tren~gths as well as,'.reaknessesa.

3. ertain re~c6mhinenda~tions, are appropriately qualified iný rec-ognition
'of the-brevfit- of the. study, the new~ness of the current.Arhiy-acquisition
system,'. adiithe'les~s than, comp Ilete treatment of I rea1*6brld" considera-
tions,,

4.ý Each -Committ~e: member wants to express his apprerciation to the
members of the Armpy for their cooperation, <candidness and hospitality
hi responding to AMA RO inquiry. oWe also,*ant to thank you,, theý Steerý-

ing Group and the Advisory Panel, for your counsel and for cpening-th6
;'eces sary- doors.

15. We~hope the Army finds'the recommendations of the study c~leafiand
,of as~sistance in irmproving the acquisition process which is so -vital to
the.Army!'s combat funct-ion. If I or any member of AMARC can fassist
further in clarification of any issues or answering any questions, pleas,&
do not hesitat& to ask.

I 1 mdl Wendell B. Sell
as Chairman, AMARO



PRWECIS,

A. THE ASSIGNMENT.,

1,, The Secretary 6f. the Army established the Army Materiel
Acqiuisition Review Committee (AMARC)- in December 1973, t6 ope-rate
under the-guidance of a 'Steering Committee composed-of the Under
_Secretary-of the Army, :the Vice Chief of Staff, and the Assistant
Secretaidies of the Army for Research and Development, and for
Installations and Logistics. The-effort was specified, to include:

a. A comprehensizv, review, analysis and critique of
th'e A-rmyis mate riel,-acquisition process,

b. Recommendatiofis for irmprovenment-, with concen-
triatiton on organization (especially, AMC), and
procedures.

2. Thusi, in, addition to searching- out key,,problems, and acquisition
ýsystem fundamental6 .that may have led to'the problems,- soluti6nb were
also solicited. The AMARC group Was challenged to search out strengths
,isv-ell as ,weaknesses, and requested- to suggest ,both expansions of the
success modes and recommendations- onc~the improvement of weaknesses.

B,. AMARC COMPOSITION• CREDENTIALS,. AND INITIAL BIAS.

.1. AMARC IS preponderantly a h6n-militaiy, ncn-governmental
gr6up. Several members' were drawn from industry with experience
working with all three Seivices, 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 gui:delines. Many members of-the, group have, attaýked-
the acquisition problem overall, or in significant portions, for DOD
in various committee assignments or for other groups such as- the National
Security IndustrialAssociation. Most members of AMARC knew each-
other on a first name basis before undertaking this assignment.



2.. Initial porceptions (pre-bias),0of the AMARC appeared, to include
the, following:

a. The Army has lagged the two sister services inupdating

its materiel acquiu)ition process.,

b. The Arlhmy has had its share of weapon development failures.

C. The Ar.my ,has a long history of rejecting ideas not originiated
in its AMC laboratories and arsenals.

d. Within AM6I there remain vestiges of the old technical
.,;ervice ,(e. g. ýOrdnande)' approach to materiel development'. ,

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

f. The Armyl,' dependence on, and use 6f contractor capabilities,
was conz.ididrably iess,, and corisiderably different, than that of, say, the,
Air Force.

g. Headquarters Department ,of the Army has never fully
-ccomimodated to :its role change in 1958, when by law it became a
proVisioner-,- of men, materiel, and, doctrine. The custom of'rewarding
"top combat commanders with topDA assignments 'iivolving considerable
managerial and business type functions is anachronistic.,

3i. ,SuCh perceptions before the start of AMARC were, Iby norm"neans,
unanimous in the group, but they',would b6 fairly described as a relative
bias agii.nst the Army. How many' of these initial ideas. remained, after
the studAr can be discerned from the material that follows, in the, report.

tC. AMARC ORWANIZATION. The Director organized' the committee-
into six 4"ecialty area tea'is and a Dir ectoratz. Three teams spanned
the life cy~cle of an item in the acquisition process- -Requirements and
Concepts,. Development, and Production--and thred teams represented
salient supiport areas- -Costing, Testing and Science and Technology.

:,-t•2



D~. S8UMMARkY.. ;IFINDINGS AiND',REýCOMMAFND~ATIONS;,-GENERAL,.
General-finidings, an-d "r,"c~m'men'rdatio'on's i'n.Athi's-s scho'in are ,derived
irom iteam~ reports, in, Volume IL

1L Genheral.

a. Historieally, -the Armiy h~ not done ýa good jobin ate~riel
acquisitionf. It'is clear that the Armhy ,Opeceivesýt~he -prob~lem, is sincere
in its desire to imaprove, and-is st~riVing to correct its. shortcomii~gb.
There is solid kvidlenc,ý of receiti improvement. 'The Army is and has
been chan-ging,:its, organi%,eation~and' procedur~es. The a~cquisition,:p'rocesz-
as outlined inAR 1000-I and, if;s implementing 'Letter, 6f Instruction is
basically sounid. 'However,, AvIAARG sees s erious problems- that -need
ýcorrectibn. AMIARC also--sees ' signs that an1y improvem-ent program,
could suffer the same f~.t6 -:s m'*.y of the mateii"61 PfgirithAt led
to the -call-for AMARC and-for many of the sam-e reasons-.

jb. A long term commiritmenitto an improvement progr~am is'
essential to changing thei-n-ateriel acquisition,'process. the, relatively
brief- assignmients of' political appointees and high level, military inp
key'HQDA management positions results ,in, strong commitrkent to' short
'teim 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 -ovfr tone ,of the turnoveir pattern'- -an

iniherited, situation/ organization usually, needs improvement. For either
the Army' s-own proposals or AMARO recommende:.' chaniges to take-
,Olace the Army m~ust:

(4-.) M4ake '(and keep) a steadfast'long 'term commitment'to
impr6ve the materiel acquisition process,

(2) Design and implembint a method for continui'pg sefi'
evaluation of the acqguisition pi'ocess, as differentiated frori-x-specific
materiel 2rograms!.iri the pro.c~es's.

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

A - ~ 3'
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2. People6.

a. Organizational, -roceduraland.. policy. changes. aire
recommended-, by AMARG, but the obvious key to imiproving.the:

-• acquisition process is throughthe people, involved .. Improvement
"is needed not so much in numbers as-.fi professionalism, motivation,
ifinovatiVeness, and pride. This i's not news ,to the Army. However,
it is not cle•ar that in -the long run the people needed-will be educated
anid.t-trained-, or that they will be-assighed tothe:important materielJ
positions,, or that they will- be'properly reco0giized. The Army stresses

k the combat, readiness of today's forces quite correctly. Priority is
-given to activities t0oimprove 'and maintain readiness. Priority is
given to tiainifig people to lead in combat and.-the -best are selecte.d
4as combat Cdoffimanders. Missing isp the requisite attitudethroughout
ýfthe Army and' the rieededflexibility in policies and-procedures to fill.
the Arrmy's materiel acquisition positions with similarly qualified,
inotivated people, military or- civilian, who are iproud, of their jobs.

b.. General Abrams understands the problem well on the
miuitary side since it-is common to several non-combat career field,6-
'that-are imiportant to acicormplishing the Army's mission. 'He has issued
-adequateguidance, but the intent of his actions will take time to ,permeate
the Army.

(1) the, recently instituted Army Qfficer ,PersonnelMana~ge-
rment Systermi (OPMS),, recently modified, guidance to- selection and
promotion, boards, and the recent decision to centrAlly,-manage Project
Manager (PM) careers should-help.

(2-) Alsondeeded;, as a matter of priority, is a solidbasis

for versifying the potential, viability of the field, including- its. i~ttracti-
venessas one. of the,' manypaths- to the top.," The Army-must identify
by individual position all of the possible, assignments in the Program

Manager career field. Also, top level General, Officer positions for
which gb.rja PMs or others in the-field would"be eligible (DA Staff and

others) iihould be specifically-,identified. Thes6e datawill provide totalS'"peopleii':-iequi,"ements by- grade, experli'eiice, :and education. k-'r~m,

these data one can. determine training and education requirements and
,can judge the- opportunity for advancement, and',the general viability of
the career field.

4-4



I ('3) O~~n the civl_-iani side -there. 4ia-prli Oabdprhaps
;rnori! important teed to-imrprove -the quality ,of -the wodr fqrce,., The-
existi*ng career de6velop~iment prograns, for ýscientists anid-engineers.
needs a big boost andnnust be mfatched with progrAmi§ns for all-the tIariow
~dis cipline- specialistsi;uii -!:,-rmn, -fields thqi comprise materiiel acqui
sition, e,. g. costing, tesig.pbueenporm-Lg etc'.

(4),, It is rec~omme-nded, that tne p-ro~iess ýkedultirn'O, from,
~teeactions- be-,checked" reguladiy, preferably -byý outsidersý, throu.gh,

interviews- and ,assie s smerats ýof,`indivi duals -thrqugh~out,-the syst-em.!,

3. -Instability ofR",dir~ffentij'

a-i Instability, of~requirmemntsj after zoMrnitment tfoa ma i,;D pru.
gram is an major weAkr~i~'s in the Army'smtre~aqiiiw~cs.

Sof orchagig requiremnents have estpoonddvecnu-.6s
overruns, system~s. rejected by the us;er, 'GAO a;nd cut resiong;ds-to clblaýýts-,
etc. letc.

-b. A, firm, "requirement" vi'th its im-ýplicit, eet. a commfiit-;
ment tc ~A production decisbion shbuMfd ot b6, established un~il both, theuser
and, developer have an Agreed- understanding of what is acke.vable and-
uisable. For stesthat- do hoC evolve fromi existfing sy~temr-s, -this *Ail-
noimally'take-place only after a thorough advanced devel~pment 'program,
to include testing of 'componenrts .and protbtype~s. Thus,, when ýthe requireý-

Vment 'is esta~olished it w.ill beý well defined, accurately costed,, and,-defen'si-
ble-. AMARO recommends. tha~t ithe requirethenit not be f ormAliized-ninil
enitry into full scale engin~ee~ing, deve1opm;,6nt (6. 4).. Establishing 'the req'uire.&
meeft earlier is to invite dis aster by de~igfreedom of inve~stigationj
the pursuit of alternatives, and necessary development iterationis including
room for failtire. The~re i-,1 also the, danger of a: premature,, unwanted,
strong psychological comm-itment.

d , Once top 'level maniagers have decided to, enter full- scaleý
de'Veloptr~ent, dis~cipline is, neided in 'theý management system, Thd
ýrequieriement miust, be ýkep~t relevant to- tec'hnolbgy, threat, doctrine,. Lknd
Affordability. Hiowever, betweeii formra~l challenges at appropriate mile-
stones, would-be opponents, whosc, iase 'has b~een, heard' and 11artificiilP"
ma~nagers on staf4,, should not besallowed 1.6, subvei't the c6nstanicy 'or'
schedule of the prc(rm' Also, actit-n is eured to reduce undesir ed
changes introduded out~ide the s yste-iirnmanagement 'structure through

I Requirements ,is used here in its broadest sense and invplves: what
is needed, in terries of physical and performance characteristics'; how
many, with a plaiined'delivery schedule; and-what it will cost, in all budget
categorie's, over its life cycle..



lackof'cordifiatiOn of decjiis between,-the PiicgrAmý Objective 6&
ýMemohrandum ,,(ýPOM).. anda budget, on-J'the one, hand, and the-

yserte, development and 1ýprpixction ,plans, on :thei-othitk. Top level
man~agement- attention ii 'iridicated.

d.- Managem~nt 'disciplifie, from top to bottom, ýis also
essential-' to avoid-overridinga the developeri'sa~uthority and'freedofri -q

prior to a requireMent, decisin There ,is a constant difiger, induced
-by the bureaucracy , that ýth -,stretcture noeiedd for justifyinig 4and' ellinig
ýadvAncddev,,el.oprnent prcogr-Afs-will ,becom~e- over structured, denyin g
the flexibility, ne~eded,'.

4.taf Laeiing, ýStaff atiI D(and'OSD),iiake 'policy. and-
o' , rovi-de, `uidan` to the ,dbcision m-rhkers cat 'th~iir respectivýe levels.
AMARO iýnvestigations 'have- shown cni6b s aesý Where high level,
staff. assis~tance is- needed, yet l',,cking-, -and ,areag 'Where staff memrbers
ifionroperly,-intrud'e intb the acqtisitiion, process. Also, wifh~good Intentioný

of n-pr~oVinga .program, staffs -frequently cponsume th ime of. low.level
maars thus blockng, the -goal: of progr~m impr~ovement. Staffs, should

remnove,, not--emplAce, the "ro~adblocks " that stifle,, dela'y,: andý add- ioit6
to development pibgrams. AMA' C finds, n~e ed for:

a. *Clear de~finition of the pioper functions of each staff,
:eqspecially at'hligher ].evcis, ifidlifnitinig stif s ,to-thege-functioni.

b. Etlm5na'tidn of. "line 'iteim" t#'anagemcont 6f proj ects 'above the
dvlper's level until they, reach, engineering development(6 )

staff . A study to reduce the, number of pieople involved- in eviery
saf'level of review and'.the' depth of 'the ir involvement., Pla~noed

reductions in HQDA (dndOSD1) are & step In the right direction, but '

AMARC believes thec~uts can be, aeeper..

5. WeaponSimplicity an-Eouinreeomn

a. The 'DOD appi'oach to-materiel acquis',tion e~volved .during
an economy of~ abundance. 'In justifying their, needs,.to !a higdhly educat~d'
arid performance- quality ~biase6d OSD, -the servic'es have tended to ~
favor compleýx, sophi'sticated weapons. The systems'hav 4been analyti-
cally pr~oven to be: costr effective and'wlre often technicaillV res~tigi'ous,

6
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• but they have been costly in dollars, tiaining needs and !9gi-tics
ri qudirements.

b. the economy of abundance no longer exists in America.
The Army's r a1i-d1llar-budget is-smaller now than in any time since
1962 and a s6mallic, percentage.,of the budget is available for the

/ acquisition of new systems. The average abilityo,'f'the voiunteer force.
may be the same as during'"*he draft, "but there are feWer above average
.personnel. Persorinel turbuienice appears ,to.be subsiding, hbut the
.tr'ainifig bdiýden i sstill heavy since 25 percent of its soldi'ers,,are new
'to the Arni.-i each yeki

c. In light of the foregoing it appeairs time for the, Army to
increaS'ini;y (but selectively) adopt the Weapon system design. philoSophy

C attribiied4 to Israeli France and, the Soviet-Union. This ,philosopliy-
centers on ebv6iutionary. development and--a steady-ItrAnsfer- bf "bite
size" technological advances fromearlier to later we apons. Quantum
advances in technologgY are avoided, with occasional, and-deliberately
chosen exceptions. Evolutionary improvements reduce the techhology
risks, simplify training,, and improve logistics support. the Armyr
has in its inventory two go6d examples of this, approach- -the M600Al
Tank and-the COBRA Helicopter. It should:also oe acknowledged, that
a certain class, of, sophistication, i. e., that devotedto "hands ifiree"

' ',operation, is, sometimes d4sired"

d. AMARC recommends-,

(1) The Army- institutionali'ze a bias towardweapon augteriti,
and simplicity, enunciaifig, a policy of e~volutibnary improvement of
standard'equipment as thepreferred-method for .cquiring new systems.

(2) ASARd/DSARC reflect this bias and hammer at the issue.

(3) DOD shoule, expand the current practice of permitting
the services to retain control of self-generated system tradeoffs to
help establish a bias toward' simplicity. OSD must bei-Orepared to-deal
with the Congress ;h this ,basis to-preclude penalizing the serVices
by reducing the budget slice.

7



"E. :SUMMARY ,FINDINGS-AND'RECOMMENDATIONS: REQUIREMENTS

"AND"CONCEPTS.

FOG US,

0 TVining of'forial '"requirement.!"

, Managemrient afid flexibility of early
ddevelopment programs.

- R~elationship-of user anddevelbper.

' Receptivity to new idias.,

I*Just' ication ,of'ied refuirennts-.

1. Sop, The Airmh-y weapon system acquisition process6 was,
examined with emphasis on the Conceptuial Phase of development. The
responsibilities and functions ,of the, several commands arid agencies

involved in "Irequ•irements"l- generation and satisfaction-Weie examined.
Success (oi-the lack thereof).,in fielding useful and .peratignally effective
equipment wasthe criterion festablished to judgeithe adequacy of the

Army's acquisition process. .(See Team report, Chapter I, Volume II.)

2. Strengths.

a. Much stronger voicegiveh TRADOC as user in deciding

eqdipment needed.

b. Recent cancellatio'q or delay of qdiestionable programs.

c. Rigorous screening of new proposals (9Os).

8



a. Too e-arly.-lock-in on' "Ixequiremerxt" followed by ambitious
deVelopmrent prograrm, from-ouits'et.

b. "Not-invrented here ".attitude, blocking outý new-ideas.

c. Insuffic~ient- coupling of interests and ener~gies ,of materiel
developer and user.ý

4. 'Recommendations.

withA. Be alert to-danfger that, structured "req-direments" process
wit- attenidant detail will create inflexible -attitu~ces.-

,b. Delay ROC, Task.Force, ASARCi, DMARC and .apoointment
-of a- Program, Manager-,until critical, experimenitii'have beeni performed,
ýtechnology is demonstrably in hand, and, user test of concept .with
expeýrimienitadlequipment ,demons~trates all ialient points.,

c. Establish Army .0olicy that preferred method for- acquiring

xievelopmiiental sys'tems is through evolutiona'Iry imxprovement,6f standard

d. Provide user inicreasing cinfluerice over expenditures by
maeb-%eeoe of R&D funds as systems matui-e.

e. Deiignate CG, TRIADOC "user representative" as- genei'al-

f. Confine O0SDý role to defining mission areas and oVerall fund-
ing. levels, and~adjudic~ating interservice disputes, while ýavoiding'linie ;
item ,rmanagpmeht of 6. 2 and ý6. 3-funds. -Provide ýDDRE and-.ASA(R&D),
discretionary funds -for use, in !nitiatinig a few zprojects in service lab.. --

oratories.

g. Improve OCQEA by comparing new system -with that replaced-
to clearly identify Relative EffectiVenttss (RE), Relative Cost (RC)i and

t 9



fRelatiwe Worth (RW); provide board of senior tRADOC officers for
review -of ý,COEA prior -to inclusibnWith~other .input5 os~u

process,
k' 4

hi. Introduce large measure',of coffipetition with in-house
laboratory way of',doing business,lh effort to ifiake them mhore-pro-
ductive.

10



F. SUMMARY FINDINGS AND RECOMMENDATIONS: DEYELOPMENT.

70C US

* Definition of requiremenrtcnd role of'
user.

. Layering, of'staffs.

* Timing of formal "requirementi '

* AMC management of acquisition and
readiness.

4- - Program . Manager sý-experience and-
motivation.

* Civilian personnel rhanagement.

1. co._ pe. Tht; Army Weapon, system acquisition process was
examined from the Validatign PhaSe througlh Full Scale Development,
as, well ass aspects of project, management. Departments. of Defense
Sand Army-missionsi organizations, functions,. policies- and procedures
Were included'in the study to determine possible impacts on•,acquisition.
Expressei. concerns of Army weapon system management led to.analysis
of previous case studies and prior repoits. Most of the concerns were
not new. (See Team report, Chapter JI, Volume II.)

2. Strengths,

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

:11
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b. AMC progress since 19(7 in progressively reorganizing
co reduce fragrentation layering, ,and manpower (cut by 31 percent).

c. AMC Commodity Commands competence in proaiuct ". .i

. improvements and solution of fielded weapons pioblems.

d. AVSCOM and MICOM managemefit of systern.s acquisitibn
and readiness.

e. TRADO and AMC informal involVement of using units
in early development cycle.

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

gý, Army proposal to strengthen Project Management.

-h., Ways found'within Civil Service system, on an exception
basis, to obtain qualified people quickly.

3. Weaknesses.

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

b. Indecision in DA Staff/OSD~on individual weapon" systems,
to [much layering of review and. approval,. and imbalanced structure
in number of~peopie who review at each level.

c. /Rigid procedures for systems acquisition limiting flexibility
in 6. 1 through 6. 3 program execution arid requiring ROC and DCP too
early in cycle.

d. Stardard AMC commodity command organization and focus
on readiness hampering flexibility and acquisition of new weapons
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 n6n-decision briefings,>
4erodinig authority -and progress with questions, denying recognition of
PM importance to Army m~ission ard causing PMs to, feel not competitive

,, • fOk" promotion.,

f. Deleterious effect on,,performance and morale of fretquent

reorganizations and Reductions in Force (RIFs), 'ifind inrcompatible
goals fbr average grade reductioh.

g. Rigid lCivili Service seniority system,, j6b cla-ssification,
and recruitment procedures which: eliminate young, qialified~people
in manpower reductions; impose delays in mannilhg -new offices;
fili technical.positimns" with personnel- not fully qualified.

4. Recommendations.

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

b. Direct user repr~esentative to participate strongly in
developer activities and acquisition decisions,

c. Reduce.layers of decision making and need to traverse
reach lAyer for individual staff element concurrence.

d. Avoid locking. into a materiel, requi1,ement or ROC until
prototype hardware demonstrates required perferrnance capabIilities.

e. In AMC, evolve toward separating management of new

weapon systems and major product improveinents from logistics
management, at levels determined by CG, AMC.

f. 'Grant .proper recognition and credit to good project
managers; eliminate "second-class" assignment perception.

g. Improve use of Civil Service personnel by extending
REFLEX program to all RDT&E programs, make greater use of
military, PL 313, consultants and contracitors.

13



G. SUMMARY MFININGS AND -RECOMMENDATIONS: PRODUJCTION.

*Acquisition strategy planning.

o* Competition -throughout acquisition cycle'.

eLife ýcycle costing procurement.

*Life- cycle support.,

'e Industrial preparedness plaftning.

~.In- hous e production Lacilitie 8.

1. Scone., The production aspects of the Army's materiel
acquisition process were examined including actions takeni duringy
development phages.*that Im-pact cin production as well as oth'ir
disciplines And constraints which affect production,,decisions, i.,e..,
mobilization needs, arsenal -production- capabilitie anid logisiicall
suoport alternatives. (See Team report, Chapter III, Volume II.)

2'. Strengths*,

ýa, Excellent basis for weapon system aci~uisitiofi stra~tegy

established in DODD 5000. 1 and AR 10'00-1.

b. Increased &MG emphasis on Industri,6l Prepa.redness
Planning ,(IPP) Program -during, i. t two yei~rs,

3. Weaknesses.

a. Lack of realistic and~th-orougii, planning for systemF ~acquisition. 1



4

b. Knowledgeable personnzel skilled in disciplines of 1.4-,
production, and prccurement not used eaily enough in acquisition i

oc. Too little attention given to' development and maintenurce I
aof effetiVecompetitive, envirof6.e.nt for production-of complete systems
and major subsysteips/compOnenzts.

d. Producibility, not always considered linearly development

""phases. • "

e:. Excessive use of Military Specifications and'Standai~ds
impeding design fleki~bility and~adding'uinnecessarily to total cost., -

f. Inadequate use of commercial warranties.

g. Guidance lacking for logistic assessyhent in planiinrig
acquisition program.

h. Insuffici'ent high level'emphasis on 'life cycle cost )
procurement.

i. Weak justification for retention of production facilities ".
caused by failure to identify realistic force structures in Industrial
Preparedness Planning..

j. Idle production capability, in Army Arsenal system.

k. Other deficiencies in Design-to-Cost, "lead." acquisition
commands, technicaLdata packages, award fees?, har-d/rate tooling,
resource allocation for approved programs, multi-year procurement,
ecohomic order quantities, old production facilities, and contractor
support of fielded systems.

4. Recommendations. k

a. Initiate acquisition strategy planning early in cycle;
planning group include personnel skilled in procurement and production.

15
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bý Consider, "second, source"' production in large programs
lacKing -,ompetition in development and initial, prodiuction.

Cd Charge• Oroject~manager with resporisibilityfor Oroducibility

B, •Hold Military Specificitions and Standards to minimum;
requiring n 1ne prior to Engineering, Development, except as, aproved-
by HQDA anfd reviewing carefully any specified for subsequent
engineerhijfiJdeivelopment contracts.

e. Experiment.in use of commercial warranties.
'f.. Include logistic assessment tn planning documents.

g. Increase DA and AMC emphasis.6n, application of life
cycle dcshing procurement.

"h,. Centralize industrial preparedness responsibility in one
DA office.

r'. Place idle production facilities in "stand-by" if'\work;-
load not Sufficient to make cost effective.

16
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H. ,SUMMARY FINqDING S-AND RECOMMENDATIONS: COSTING.

FOC'us

*Costing ora izatQand procedures.

9 Locationq6f costing c apability.

* Ouadity of datAbase.

*Incentivesý, and ac~countabilityi

e Downwar~d bias and "Obuy- in" s'yndrome s.

*Life cycle costing anid design- to cosbt.

1. Scope. The weapqxns sy stem- cost estimating aiialysis and,
management process-was examined for all phases of th1e life 'cycle
with particular emphasis on acquisition. The process was investigated
from, the Project/ Commodity Command level up through OSD. the

4major. thrust of the,,itudy was to make detailed, recommhendatiofis that
would, assist in countering the Army's problems. with cost growth. (See
Team, report, Chapter IV, Volume -II.)

2. Strengthis.

a. Improving cost estimating data base and basic capability
to prepare cost estimates.

b. Involvement of aill-echelons of matjeriel acquisition- in -costing,
including project mnanagerq.in baseline cost estimhates, ahd~ci~o96 ferfili-
zation between commodity command and project ýoffice.,

c., Basing pr..gramming of funds, on independent cos~t estimiates-,
in selected areas.
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d. Policy and procedurali guidance promulgated in Life
Cycle Costing.

e. Understanding of design-tb-cost concepts and riesutdfht .

improving cohtrol of dosts,

3. Weaknesies.

a., Ins6titutiona.ldownward, bias in estimating costs.

b. Lack.ofunderstanO.png of responsibilities and. accountability
of organizations in. generation of reAlistic cost estimates.

c., jLocation of costing in comptroller offices nqt conducive to
.improving costing professionalism.

d. Paucity of cost analyst incentives ind career opportunities.

'e. Short tenure of project managers rendering them not
accountable for consequences of poor cost estimates.

f. Poor costing data base.

g. Frequent, contractor "buy-ihs" with consequent difficulties,.

h. Unrealistic life cycle cost estimates resulting from weak
techniques and procedures f6r gathering operating and maintenance
costs.

i. Inaccurate design-to-cost goals and limited project managek
trade-off margins and author~iy to meet goals.

4. Rkecommendations:

a. Publish policy guidelines on responsibilities of organizations
for generation and flow of baseline and independent cost estimates,and
preclude changes in independent parametric cost estimates (IPCE) at
higher echelons.
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b.• Remove weapons system costing from corhptrollers at all
levels; and establish separate 6ffices rep6rting t6 deputy) commanding,
general-,at commodity command andA ndVice Chief of'Staff, at
HQDA.

c. Strengthen cost database on past and present sy•tems;
assign-commodity commands responsibility for compiling anddocument-
ing data on physical and& performaite characteristics, costs, schedules,
and-milestones; and link schedule- estimating efforts "o -cost-6estimating
efforts.

d. Recogfiize costing personnel as valuable teamrh membcr~s;
Sinclude,'them on source selection evaluation boards- and provide them

opportunities for professional advancement.

e. Counter downward bias- syndrome by ifidicatfingbandwidths
of uncertainty and retaining detailed baseline cost ,estimhat-es. withproject

( throughout acquisition; prepare independent cost, estimates to augment
b.aseline estimate with alternate estimating methodology.

Si If. Assure project manager's tenure permit.- hoiding him
accountable. fbr program cost estimates.

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

h.. Support life cycle cost concepts and. rationale off all applicable
major weapons sy~s.tem acquisitions-., Assess OMA costs-on a continuing
basis in support of'iMr. Clements" 25 January 1974', Directive "Visibility
and Management of Support Costs."

i. Delegate to prognam, managers authority and flexibility to
make day-t0-day schedule, performance, and cost tradi-offs required
to meet design-to-cost goals.
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> ~ L . SUMMARY kFINDINGbS -A"IND REOMMENDAtIONS: TESTING.

**Independent ts v~c

K *~~4 TEQCOM, CDEC, and ASTERI

V-
.Organization for DT an4& Oti.

4, Testi~ig pei~sdnnel qualifications,.

F Discretionary -testing prog-rams.

e -Testinig fAciliti66.

%1-. Scope. the Testing Team r evi ewed de veloprne1nt 'and"
~opratonaitstig, i-force developmen't testing and experiimentation

capabilities. Test policy and orgaiiizationa4l relationships uýp to ,OSD
wvere asse-ssed, f or compr ehension At all evels. (See- Team r~eport,

h'Captei, V, Volume II.,)

2. Strengths,.

a. Sun asi fo-inoi sse acquisition and~ testing

6stablislhed in AR 1000-4 andDOD'Diredtive'5000. 3.,

b. Increased emph.asis on-'Force Dov eloprnent Tes~ting and
Experimrentation' ('DT&E).

c. -Organic capa~bilities for materiel -developer DT And combat
-developer OT.
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=d. Independence of CTEA from materiel developer DTand

combat developer-OT. Il
e. AMC progress over last decade ih ýclosi ig, and, consdlidating

finneeded'test facilities while .retaining, adeq~iate, base for current test
needsi .•

f. Reasonable numbers f, t6stperisonnel' asSigned in light of
workload and c6ntr.ct 'siipportavailable.

3. Weaknesses.

a. Ambiguous and diiqpublishedlegu4lations, and absence, of
single recognized manager of'materiel acquisition, ahd-rebultant
lack• of uniform rinderstanding&of important detail.s^ of -the acquisition
pr 66ess in the field and at top management levels.

b. Inadequate datajbase to measure operatf6fial effectivenes.s.

c. Frequent overlap between OT and"the service-use phase
of DT.

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

e. Separation of DTI and IIfrom OT I and II, to keepOT
independent from developer and user.

f. Lack of' stability and clearly defined technical and
qpebational performance characteristics, contributing to non--unifbrm
application of- test design measures.

g.. Inadequate TRADOC participation in DT/OT.

h. Absence of a formalized discretionary. testing program.

i. Masking of individualknowledgeable test officials'
evaluations of test r'esults.
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dote,,and ifiadejua~te grade sitr uctures6.

4. Recomm.enfdations.

a. Desighatid single DA saff element to' moniftor, atcquisitijon
jprocess(as- differentiated from slpecific, items,).

b. Pi~es ent indep'~ndehtTJiT ,and OTevltin PR/SR
meetings,

c. Emphiasiie- differ 6nce ~be~twe en 'DT and O~T,,ba'sed primarily
on tchnial rieniation of DT and ooerationai'vrientati~n of .4

d.. Retain DTtlasks in AMC, a!-id OT tasks -in TRA DOG and O'I;EA,

e. Emohasize ^independence of'test d~'sigad ealuaton

raihei t~ha~n separate tiesfinO, as key to.;independence, of OT.

f. Enhance TRADOC FDT&E and-Ot capaibilities by assigning
'it -MASSTER from FORSCOOM the -Test'Boards. from T'CM(M)
and. an a~dditional analytical-.capability.

g. Assure indepei~dence of Dirdesign and DT evaluation by
as signing contiol- of both~fuhcti6ns Wo AMSAA, l~a~ing. TECOM as a
testing service.

h. keview existing activities to reduce costs6 by consolidation,
closures, or ýincreased contractor support.

i. 'Enhance personnel dapabilities by expanding career
devel'opfriient opportunhitiels,, and-iiicreasing use anid.duriiion- of currentKstabilization.,pr ograrns..

j. Iiiatitute r~licretionary testtng programs (approximately,'I5 percent~of budgets-) to foster low cost, high payoff initiatives.

k. Modify current test -repo-rt and'evaluation procedures
'to include 'individual opinionsý of kniowleogý-eabl.' pvers~onnel in test reports!
evaluationsiurni'shed decision makers.
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staus~m. "Consider placing D~ugwa-y Proving Ground in standby
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J. SUMMARY FINDINGS AND RECOMMENDATIONS: SCIENCE

AfND TECHNOLOGY.

S* ° FOCUS -

*. AMC RD&E organizations.

• Success and failure modes.

* Assignment of RD&E missions.

, Adequacy of technology base.,

, * Innovation in AMC laboratories.

* Effect of Civil Service regulations.,

1. Sc62pe. The operation and management of, AMC RD&E organi-
c" " zations and in'-house laboratories were examined by making field visits

to all commodity commands and 20 of the 2,1 AMC-laboratories. Addi-
tional discussions' and briefings were also conducted in order to assess

ffhe merits and problems of the existing laboratory structure. The
objective was to evaluate the application of:in-house RD&E resources
and t. evolve constructive recoprniiendationis which would increase

the productivity of these resources-and provide for more efficient
tise of personnel and facilities in the materiel acquisition process.

(Pee Team report, Chapter VI, Volume II.)

2. Strengths.

a. Higu-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- e: Exploitation of some foreign developmenit.

f. Increasing use of early modeling and simulation.

g. Increasing savings through Manufacturing Methods and

'Technology (MM&T).
L I

h. Increasing productivity from single piogram element
funding (SPEF).

i. REFLEX tailoring of work force to mission.
• ~,• j

j. 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 commands.

d. Degradation 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.
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h. Personnel management constraints hampering laboratory'
potential and effectiveness-.

Si. R&D impeided by d~lays ýin .multilayer-management p'ro-

graniming, and funding decisions, 'by outmoded determinationmand'find-
ings (b&PFs) and' small purchase dollar limits, and by restrietions on
computer'procurement.

' j. Erosion of one-third oftechnology base funding in ten'
•.,• / years,

k. Insufficient attention given'to risk factors ini R&Diplanning. [

4. Recommendations.

! a. Major Recommendation. By evolution, consolidate lab ora,..
tories, installatibn and commodity, command R'D&E elements, project

managers, support, elements, selected user elements, and command,
elements into rAission-o-iiented development centers; logistic and:
readiness, func'tions performed in logistic centers. For implementation
of developMent center concept, major events listed below are recom-
imended'for Army consideration. Some actions in this ccincept'ihave
been anticipated in AMC's current planning. With the time and' resources

available, AMARC has not been able'o perform detailed analyses
necessary to support final decision; however, based on' visits to the
laboratories' and commodity commands, 'actions suggested have emerged
as the most likely candidates for possible implementation.

(1') 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 together with Balligtics 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 atctivities.

(2) Establish Communications Deyelopvent Center by
consolidating-'Communications ADP Laboratory, Electronics Tech-
nology and Devices Laboratory, Electronics R&D Technical Support
Activity, SATCOM RD&E elements, and portionh of'ECOM RD&E
"Directorate.
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(3) Evrolve to, Combat Support Development Center
in Washington/Flt._ Belvoir area by assigning Harry Diamond Laboratories
additional missions of combat surveillance and;target acquisition, and.I
consolidating with Night Vision Laboratory, Mobility Equipment Research
and Development Center (MERDC), Natick .Laboratories (without
relocation), possibly Human Engineering Laboratory (HEL), and minimum ¶•-
elements from TROSCOM RD&E"Directorate. Appoint project manager
for Tri-Service Food RDT&E Program located~at Natick to report
directly to AMC.

SMoettFied,(4) Evolveto Air Mobility Development Center at
Moffett Field, California, as long-term goal:-by consolidating AVSCOM
RD&E Directorate, Air Mobility R&D Laboratory, and an engineering
and systems, integration, facility. Early actions to support this evolution
Would be: (a) consolida.tion of Eustis Directorate mission with other
portions of Air Mobility R'&D Laboratory now collocated under cooperative
agreements with NASA, (b), transfer of airdrop equipment R&D mission
from Natick to AVSiZOM, ands(c) transfer of Avionics K&D ,ission

fromr lECOM to AV6COM.

(5} Create Ground Mobility Development Center by
modifying missibn of existing TACOM Laboratory to establish: (a) ýa
government-staffed engineering and test facilitr and (b) a contract-;
operated R&D-facility.

(6), Transfer Electronic Warfare (!W) Laboratory and
mission to Army Security Agency, except that AMC Should retain
electronic counter- counter-measures (ECCM) and vulnerability
activities for missiles, communications, and non-communication
systems.

b. Additiondl- Recommendations.

(1)- As•ign combat officers with appropriate experience
to act as consultants on user aspects of the program at developrhent
centers.

(2) Make more use oi, other government laboratories.

(3) Strengthen technology base and extend sinigle program
element funding to all 6. 1 and 6. 2 programs.
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(4) Evaluate development centers regularly.

(5) Reduce dechiion layering :s much as possible.

H i,, •(6). Foster climate for innovation.

(7) Try harder to overcome Civil Service constraints.

(8) Delegate to AMC authority foi laboratory computer,
F procuremejnt-up to $ZO0, 00,0 annual lease and $500, 000 purchase.

(9) Identify clearly and track program risks.

(10) Raise D&F and-small purchase dollar thresholds
to $250, 000 and $10,000, respeýctively.

(11) When. Civil S8 rvice rules hamper, productivity,

consider contractor operatioi, (GOCO).

1,
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SK. SUMMARY FINDINGS AND RECOMMENDATIONS: DIRECTORATE.

i• "; "•FOCUS

t Progress in "new" acquisition process.

e Roie of. top managers in HQDA and OSD.

-Enafiement, of pyofessionalism in

Smateriel'acquisition disciplines.

*e Task Force ihfi deveiopment process.

* Rigor in:requirements generation and
r ,updating.

,Management of laboratories early and
sitmall developments.

e ?iMARC follow-on.

J1. Scope. 'the Army weapon system acquisition process was
examined in terms of its management and personnel aspects after
an early searchfoi real progress in a process ithat--in its formalism-n-
is relatively new- to ,the Army. In an attempt to understand, and detect the
Sseveral effects ;of the Army vocational culture, the Directorate in-

vestigated certain management, procedural or process elements of
4 *the Army apprbach to materiel development ,and procurement not

studied by AMARC specialty teams. (See Director's Report, Chapter
VII, Volume 'Il)

Z. Strenths.

a. AMC skills directed towards Technical Data Package
and readiness 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 as method for reaching decision.

e. The people-economics of Army matrix system.

3. Weaknesses.,

a. 'Redundancy and micromanagement of Army R&D. j

b. Historic weakness in determining operational effectiveness,
costs, and resultant requirements.

c. Insuffidiefit emphasis on professionalisni in materiel
acquisition specialtydisciplines. " •

d. Small develOpment administrative management versus,,contractors,,..•

4. Recommendatl.ions. ,

a. Pr6mulgate R&D authority and responsibility document.

b., Lean-towards -,simple, austere weapons.

c. Enhance professionalism in acquisition disciplines.

d. Extend use of Task F6rce as foundation for aCqui~ition
strategy, ,pfoduction, 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 fromi ASA (I&.L), ASA (R&D), AMC, TRADOC,
DCSRDA, and DCSOPS. Hopefully let Army process mature.
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APPENDIX A

S ,. .DEPARTMENT OF'THE ARMY
f~', *,.. ~WASHINGTON. D.C. 20310

6 December 1-973

1v- d•UMEMORANDUM 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 Materiel Acquisiti6n Review
Committee (AMARC) study requested by the -Secretary of the Armay,
As such,. you will havd the responsibility and authority to conduct
an independent review Ofthe Army's total materiel atcquisition
-process.

9:• • The 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 suiggest, 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 available -in oral and written- form
for. review by senior Army and other, DOD management psarsonhel*
by no later than 1 April 1974.

The importance and need for a hardhitting anid objective
review,. analysis and critique of our existing materiel acquisition
proces~s cannot be overemphasized. It is earnestly desired that the.
study "tell it like it is" by summa'rizing and highlighting our st'rengths
as well as our weaknesses together with- relatively detailed, recoin-
inendations as to how the latter canr be materially improved in the
near future.

- Fred C. Weyýy'd Herman R. -Staudt
General, Urged States Army Under Secretary of the Army
Vice Chief of Staff

,Ii'ecl A-1
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• *-IfNSTRUCTIONS K
ARMYMA~EI'ELTO, THE

SARMY-MATtRIEL ACQUISITION REVIEW •CO.MIMTTEEt (AMARK )

PURPOSE: To assess the, current Army organization and proceduresý
for 'Materiel Acquisition and- imake recommendations for improvement.
.The.goal, is-,an organization an• procedure -whichi

i. Is, responsive to the needs of'the Army nfi, the field, assuring
,that effective equipment is introduced into the inventory in, an efficient,.

Sandl timely ma hnner,

2. Requires fewer personnelandtless Army owhed/or operated,
facilities,

"3. Is a proper balance in. the distribution'of field and"'headquarters

-4. I_-,a proper-balance between in-house and contract operations,

( 5. Will result in the d evelopment, fabrication and user verifi-,
cation of hardwareiitems more-closely meeting, established: requirements
prior 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
guidance of a Steering Group composed, of:

Under Secretary of the ,Army Chairman

Vice-Chief ot'Staff of the Army - Vice Chairman

Assist ant Secretary of the Army (R&D) - Member

Assistant Secr.etary of the. Army (-I&L) - Member

The Steering Group will obtain advice from the Advisory
Panel composed of:
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Assiatant Secretary of theArmy (FM)

- CG,. Army Materiel ýCommand

SCG, Training and, Doctrine Command

Assistant Chief of Staff- for Force Development

qDeputivChiieftof Stafflfbr Logistics

SAssistant'Vi'ce Chief of Staff

Chief of Reseaich and' Development

I .The effort will bedirected, by:

-Directorý-- Dr. -Wendell- B. Sell - V

Deputy Director - Major General Frank A. Camm,

and organized'irito teams as follows: ,

Requirements and Concepts Team

Development Team

Production Team

Costing Teamr

Testing Team .

Science and Technology Team

Each team: will be composed of 4 civilian chairman and two or
three- ci~vilian associate chairmen who will, serve-,on a part-time :basi s.
Each-teami will have a full time staff, consisting of an Army officer
(Exec~itive, Officer) and two consultants, tooprovide administratie ' .v

-support, factual data and analyses as required. The staff

A-3
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consultants will be composed of -at least four i'ndustry oriented
"personne Iprovided by the Army and at least six pers&i',iel from
voutside the Army provided by contract. The Army staff will provide
administrative and clerical personnel

CONDUCT OF"THE STUDY:.

a. Study Apprdach

"(1) Ascertain the present status ,of organization-and procedures,,
incd',uding the impact of 197.2-1973 changes, on the materiel acquisition

" ofthe (2) RReview, findings, and recommrendations of previous sthidi~es
f~the Materiel Acquisition Process -(list to be provided).

(3) Developcase. studies of at least six development programs.

(4)" Visit key-:iihstallations and activities. (list to'be provided)

(5" 'Study, related activities, of NASA, AEC, Navy, Air Force,
largo Industrial Corporations, and foreign governments including, the
Sovi• -t'Unioh.

4(6), Conduct face-to-face interviews with key personnel in
the Arniyyahd other organizations, to include DOD, GAO, Congressional
Committee Staff, etc. (suggested list to be proVided)

(7) Review ,input-outputanalyses of each AMC Laboratory
(5 year period).

(8) Schedtle periodic discussion's 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 integratinig findings and
recommendations of all teams.
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L :r b.. Schedule
-Apprxirnat ivy 00 days, as shown on Char

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

o, Where can personnel reductions -best be made (say a
ZQ% verall 'cut)?

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

o Howshould ,requirements be formally established, how
irigid should performance specifications 'be, and how can "gold'

plating"'be eliminated?

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

o Which AMC laboratori'es 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 much freedom should laboratories have in planning
and executing the Sciehce and Technology Base?

o What criteria should apply in selection of Program Managers?
Should they be the same for Military and Civilian Program Ma4nagers?
What revisions in personnel policies are appropriat-e for Program
Managers?

o How much stability should there be in personnel assign-
ments, military and civilian?

A-5
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o Are test boards ,needed? If so, how many and what
W sho'uld their fuiictions be?

* o What should be the reporting chain for the various
t e•st activities?

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

,- o Cin we close someof our test facilities? If'so, which?

o Which arsenals can be closed or consolidated with 6thqrs?

o Can'any or all of the- arsenals be 0OCO? If so, how
should this be implemented?

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

o, To what degree does the user iinfluence'the process?
How should this be modified?

2 Incl
as
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APPE-NDIX B'
~} A DMEMBERSHIP

Members. of Army Materiel Acquisition. Review :Committee

Director's Office

Dr. Wendell B. Sell - President-and Chief Executive Officer,, Hoffman
Electronics Corporiation; 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 Energy Comrriission; 30-years service in U.S. Army.

Dr. William M. Duke - Chairman of the Board, Tasker Industries,
Dynasciences Corporation, Wil Duke and -Associates, Interconnect
Resources Inc., Systemation Inc., and Modulearn Inc., Los Angeles,
California; 196,i--70, President, Whittaker Corporation, Los Angeles.

Requiremehts & Cbnci.pts- Team-

Dr. Thomas S. Amlie - Acting Chief, Advanced Concepts Staff,
Office of Systems Engineering -Management of Feder:al Aviation
Agency; 1952-70, Naval Weapons Center.

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

Mr. Haskell G. Wilson - Recently retired as Technical Director,
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.
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Mr. David Shore - Division Vice President, Plans:and Systems Development,
RCA Corporation; 1954-70,, Many jobs in R&D with RCA Corp6ration-an
aeronautics, radar, missile, communications,, and other areas; U.S. Air

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
(I&L); 19 years service on Committee on:Appropriationsi US House •J
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 6f.F-Ill 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, ". j

NASA; Member, Defense Science Board (DOD).

Costing Team

Dr. Richard D. DeLauer - Executiý,e Vice President &f TRW Inc.; 1958-
70-assignments in TRW: Director o.! ICBM Developmei:,, General
Manager of Systems- Engineering and Integration Divisio.i; Member of

Defense Science Board (DOD); Active Duty, US Navy, 1943-58.

Mr. Richard C. McCurdy - Coihsultant, NASA; 1970-73, Assc:iate
Administrator, NASA; 1965-69, President and Chief Executive, Shell
Oil Company.

Dr. JohnP. White - Vice President, The RAND Corporation; 1968-71,
Director, Manpower Research Program, The RAND Corporation; 1964-68,
Professor Lemoyne College. ,
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Testing Team

Mr. Roy P. Jackson Corporate Vice President, Program Management,
Northrop Corporatirn; 19,70-73; Associate Administrator, Aeronautics
and Space Technology, NASA; 1962-70, Division Vice President and

Assistant General Manager, Northrop Corporation.

Mr. Victor G. Raviolo - Director, Raviolo Associates, Griosse Point,
Michigan; 1966-68- (Group Vice President, American Motors

• j Corporation; 1945-66, Ford Motor Company.

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

A - Science & Technology Team

Mr. Earl J. Morgan - Executive Assistant to Vice Presidenti Eastern
K Region, McDonnell Douglas Corporation; 17 years service on Committee

on Government Operations and Armed Services Committee of U.S.
House of Representatives.

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

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

Mr. Lawrence H. O'Neill - President, Riverside Research Institute,
N. Y., N.Y.;, 1957-70, Professor of Electrical Ehgineering, Columbia
University; Chairman of US Army'Scientific Advisory Panel; Member
of Defense Science Board, (DOD).
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Support Staff of Akmy Materiel Acquisition Review Committee

Director's Office

Brigadier General Bennett L. Lewis - Chief, Requirements and ' J '
Devel'opment Division, J-5, Or ianizatibn of Joint Chiefs of Staff; 4
1969-47, Commander, Mobility 'Equipment Resea-ch 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 , T
D i'ectorate, Office, Chief of Staff, Army; 1971-72, Advisor to
Vietnamese Infantry and Armor Units, Military Assistance Command,,
"Yietnam; 19 years service in US Army.

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 Development, 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. Confierat - Senior' Research Analyst, Operations
Analysis Division, General'Research Corporation; 1963-72, Senior
Research Analyst, Logistiks and Resources Analysis Divisions,
Research Analysis Corporation.

Mr. Francis W. Shepherd - Point of contact with Logistics' Management -

Institute (LMI); Presently Senior Project Director, LMI; 1963-66,
Planning Staff Engineer, Honeywell, Inc.

Development Team

Colonel Robert L. Moore - District Engineer, Buffalo District, Corps " /
of Engineers; 1969-72, Director, Plans and Analysis, US Army Materiel
Command; 21 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 Analysis.Officer, US Army. Materiel
Command; 20 years with,Civil Service.

Mr. Warren C. Heintzelr,.ian - GS-15;. Chief, Installations Logistics
Support Division, US Arnmy Materiel Command; 1969-7Z, US Army
Materiel Command, Eurcpe; 1,965-69, served as a-deputy project
manager; 24 years with Cvii Service,

Mr. Theodore' V- Liss - Point of contact with the Logistics Manage-
•.. ., ment institute' (LMI); Senior Project 'Director, LMI;' 1966-68, Senior

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

Production Team
Lieutenant Colonel Fred E. Elam - Special Projects Directorate, 'Office,

Chief of Staff,, Army; 1970-72, Director, Depot and Transportation

Management Department, 'U. S. A,,.,hfy Logistics Managemern't 'Center;
14 years service in US Army.

Mr. William L. Clemons, GS-15; Acting Deputy Director, Requirements.
.and Procurement Directorate, Headquarters, U. S. Army Materiel
Command (AMC); April-August 73, Acting Chief, Procurement Policy•,• Division, Headquarters, AMC; 32 years of combined Military anid 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 Service..

Costing Team

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 Arr.y.
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Mr. Joseph. W. Noah - President, J. Watson Noah- Associates, ;nc.;
resouirce analyst since 1958; .Nctive Duty, US Air Force 1951,.58.

Mr. C. David Weimer - Point of• contact with Institute for Defense
Analyses; 1960-69, Program Manager Space Propulsion, United'
Aircraft Corp.; Member of Defense Science Board Panel onAvionics
and ODDR&E Electronics-X Study Team.

Testing Team

Colonel Theddore C. Williams, Jr. - Chief, Qperationai Test and-
Evaluation Agency Coordinating, Office, Office f-'the Assistant Chief
of Staff for Force Development, Army; 1973-74, US Army Operatiorial
Test and Evaluation Agency; 26 years service in, US Army.

Mi. F. Donald Genova - Senior Analyst, General Research Corporation;
1960-65, Test Engineer, AVCO Corporation. Test and Evaluation Directorate;, - "
1958-60, Raytheon Company; 1.956, General Motors Corporation.

Di. Eugene W. Lewis - Staff Scientist, System Planning Corporation;
1969-72, Institute for Defense Analyses; 1,956-69, many jobs ih, 1,DT&E
at North American, Rockwelrt orporation and the Bendix Corporation.

Mr. Edward V. Somody - GS- 15; Technical Dirkctor for Test Operations' ,,
US Army Test and" Evaluation Command (TECOM); 1962,--73, many jobs
in field of testing with TECOM as engineer, proje~i.$officer, test practices
and standards, and R&D; 15 years with Civil Service. j
Science and Technology Team

Colonel 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~. Joel Be~ngston - Point 61L contact with ,nsstitute fc'r Def~ense
Analyses (IDA); 1962-,Present, Assigtait to President~for JASON,
Restearz-h Staff Member of~ Science and-Tecýhnology Division and.

I Research and Engineering Support, Division, ITDA.
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