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To the President of the Senzte aal the
Speaker of the ilouse of Represeniatives

This is cur reycrt ca the acquisition of major wveapon systems
by the Department of Deferse.

Our review uts made pursuant to the Budget and Azcountirg Act,
1921 (31 U.S.C. 53), ard the Accounting and Auditins Act of 1950
(31- U.s.c. 67)-

You will receive a ciassified suppi=ment containing summaries
of our evaluatioas of the indivigusl weapcn systems covercd by our
study. More dettiled veapon system staff studias, same of which
are clasgified, have been rrepared and distributed.

Copies of tuis report are being sect to the Divector, Office -2
Mamgement and Budget; the Secretary of Defense; and the Secretaries
of the Army, Kavy. and Air Force.

T A flst

Comptretler Genaral
of the United States
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WiY TES REVIEW WiS MADE

o - -

The investment to acquire major Department of Defense (DOD) weapens contin-
ues to make a heavy impact on the KNation's resources. Because of this and
} the belief that there is need for further improvement in the acquisiticon
process, the General Accounting Office (GAO) has again appraised those fac-
tors most closely related to effective performance in procuring weapon Sys~
tems.

GAD plans to continue monitoring the acquisition of major systems by DOD and
other executive agencies.

" PIEDINGS AND CONCLUSIORS

, 1. GAQ has given recognition to, and is aware of, programs that have been

i instituted by the Dffice of the Secretary of Defense and the military serv-
! izes to improve manajement of the acguisition process. BGAQ's overall

; assesszent is thet, since last year's report, meaningful, measurable prog-
: ress has been made in improving the acquisition process. However, certain
; troublesome zreas remain that are noteworthy.
11
{

2. Considerable change is evident tn weapon system development programs.
GAO feels this is traceable to the early vequirements planning and to the
! :ngabnity of program direction cavsed by internal as well as external
nfluences. : i

Toere is a question as to whether, in the conceptual stage, sufficient

consideration is given to establishing the impact of one wezpor system :
proposal on other piogrames, on the total force struycture of a service or :
D00, or on the possible ceiling on dollar resources. Some weapon systems :
appear to have been conceived and justified at independent systams.

Once irftiated programs change because of the increasing cost cf the
ftem itself or because of the need to mak~ funds available fc~ another
program for which resocurces are msre urgently needed. (See ch. 2.)

3. Heapor zystew accuisition problems are often aggravated by the cumber-
some crgamizational structure. .

Decisicne related to systoms selected for program management appear to ;
be based primarily on total expected cost rather than on a degree of 7
technical risk, a need for aggressive management fu that system, or the
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desir=bility of grouping couipments into systens classed as major acquisi-
tivns because of system interfaces and integration.

There were impertant differences in tie Wy project rm2nagers were nrga-
nized and opereted. The mo<t significant, but less apparent, difference
was the extent of their actual authority and operating decisiomsaking
powers.

Toere is evidence of progress in improving the project managers' status
and training--further progress cen now be achieved in their cperatirg
enviromnents. Although it is imuracticalc to create a2 model project manager
structure that will fit automatically every major acquisition, GAQ be-
1{evas the management Structure for each acquisition should be tailored

to that particular program. (See ch, 3.)

. A corsiderable amount of the cost growth in the acquisition of weapon

systems is directly attribuled to unrealistic ear.y cost estimates.
(Sec p. 28

. Testing and evaluation procedures and associated t- . minology vary greatly

among the services. The various test programs coataine? many approved
deviations, substitutions, waivers, and examples of special circumstances.
GAO has concluded that there is a need for better understanding of the
bgs;c principles and for better zpplication of testing i» DOD. (See p.
3.

The estimated cost of 77 weapon systems has increased by about $28.7 bil-
Tion {31 percent). This increase represents the difference between the
origin2l estimates and the current estimates of total program cosi.

This 1s down f-on last year’s 49-percent increase reported on 61 systems
and can be attributed primarily to the addition of a number o7 new sys-
tems t0 our review, which reduces the program-planning base on which the
perrentage computation s made. The other reason, which is o; wuch more
concern to GAQ, is the significant mamber of quantity decreases on many i
of the 77 systems. (See p. 36.) !

For the 46 systems for which complete cost data was avajlable at June 30,
1971, GAO fourd that cost changes amounted to about $30.8 dbillica. Al-
wost $12.2 billion is directly related to changes in the quantit» of
units to be purchased, and nearly all of that, or $11.7 billion, resulted
from decreased units to be bought. {See p. 37.)

The effect of that Lind of change is obvious--program costs go dowr and
individual uni% costs go up. Not so obvious, but perhaps far nore signif-
ifcant, 1s the impact of these guantity reductions on interrelated weapon
programs, all of which are part of an overall plan. (See p. 61.}




- = o~ . s

L S I kI R e e R L

-

RECOMMEEDATIONE (2 SUGCESTICKS

The Secretsry of Defense should:

i.

[2y]
.

Erphasize (2) a continuing rigorous aralysis of tre need for rew weapon
systems, {b) a caraful analysis of the impact of proposed needs on the
manpower and dollar resources of the totat defense force as well as the
fmplication t¢ tha plans for the usefulress of the equipment already in
inventory. and (c) thke inclusion throughout of a properly structured proc-
!(!SS whicgsma;kes traceoffs between various ways of fulfilling a function,
See p. .

Reexamine the weapon systems which have been selected for project mamage-
ment ard which have teen retained under project management and spell

out specifically, on a case-by~case basis, the functions that a project
manager will, and will not, perform. (See p. 57.)

Develop and implement DOD-wide guidance for consistent and effective
cost-estimating procedures and practices, particularly (1) an adequate
dzta base of readily retrievable cost data, {b) a uniform treatment of
inflation, (c) an effective independent review of cost estimates, (d}
more ~omplete documentation of cost estimates, and (e) dependahie pro-
gram definitions. ({See p. 58.)

Develop and implement DOD-wide guidance to provide that (a) appropriate
testing and evaluation be completed prior to making key decisions and
(b) adequate cortrols be set aver the granting cf any waivers from re-
quired testing and evaluation. (See p. 59.)

Reassess the criteria for designating weapon systems for selected acquisi-
tion reporting in an effort to expand the system. (See p. 62.)

AGENCY ACTIORS AND UNRESOLVED ISSUES

DOD has stated that it is in general agreement with GAO's findings, conclu-
sfons, and recommendations and that 1t has taken corrective actions.
(See app. 111.)

MATTERS POR CONSIDERATION BY TOE CONGRESS

§

{

This repor: provides *he Congress with an independent appraisal of the com-
plex proublems associated with weapon systeas development and procurement by
D0D--a matter of serious concern in the Concress.
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CHAPTFR 1

TNTRODUCTION

The investment to acquire rajor Ixpartment of Defense
(DOD) weapons ma¥r3 a heavy impact on hoth short- ano lenge
term allocations of the Mation's resuvmce  Because of thls
fmpact anc because of eviderce that tdw ssncn cystems ac-
quisition process has not, in mony €ases, been conducted ef-
ficiently, consideradblc cengressionsl anag public zttention
has been focused cn iwdproving the pre :ess.

This interest and attentici cortinced during the past
year. The authorizing end appropiriations cormittees, as
well a3 cther committees of the C-ngre! -, continued to direct
attention to major acquisitions and g e particular emphasis
to major problem areas, including specific wespon systems.

The Congress has called upor th: General Accounting Of-
fice (GAD) to report periud:cally on .he progress of variocus
acquisition programs and to nrovide its cormittees and men-
bers with core reliable irfciazstiva on which to base judg-
ments concernirg issves imvoiving its oversights and its leg-
islative functions.

To effectivelx?ib&pond t2 the needs of the Congress 74
established a long-tera program to provide up-to.date and
conprehensive data on major weapon systems., This report is
designed to provide an evaiuation of the effectiveness of
the acculsition svovesrs and substantive factual data on cost,
schedule, and periscsuce of the individual systerms teing de-
veleped. It is presented in a format consistent with that
established in c.r Merch 1971 report and, in gei.: sl, deals
with management actions taken since June 30, 1Y7.. The data
presented 2n cost and changes covers the peried from June 30,
1970, to June 30, 1971; hcwever, the most recent informatiosn
availadble has been us2d as much as possible in the other re-
porting areas.

DEVELOPMENT FRCCESZ FOR
A _MAJOR WEAPON SYSTEM

Tz develiopment process for a major weapon system is
highly structured and complex, involves interaction between




uvsers sand developers, and raquires a substantial part of
DOD's personnel and morciary resources and a large segment

of the Nation's industrial capacity. It is estimated that

it will cost more than $1¢2 bdill'on to acguire the 141
weapon systems currently under development, Some $93 billion
of that amount is yet to e appropriated tv the Congress. An
oversimplified representation of the marner in which weapon
systems evolve from an idea to production is shown in fig-
ure I on the fnllowing page.

Conceptual phase--This is the initlal phase in the ac-
quisition of a weapon system. 1In this phase, the need for
new military capability is established, a corcept vhich will
provide this capability is dewveloped, and the tecinical fee-
sibility of the concept is explored and determined. The ob-
jective of this phase is to identify and define conceptual
systems on the basis of a combination of analyser, experi-
ments, and test results, Advancement to the pext phase,
validation, is dependent upon satisfying criteria designed
to measure achicvement of the conceptual ohasc's objactive,
The Secretary of Defense's approval is vequirsed to euthorize
the program to move inte the validation phase.

Validation phase-~In this phase, the preliminary cesigns
and engineering for the weapon system are verified cr ac-
complished, management plans are made, propesals for engi-
neering development are solicited and evaluated, and the de-
velopment contractor is selected. The chjective of this
phase is to verify that the technical and economic bases for
initiating full-scale development of the weapon system are
valid, Advancement to the next phase, full-scale development,
depends upon establishment of schievable performance speci-
fications for the weapon systenm that are supported by an ac-
ceprable propesal from the development contractoT selected.
The Secretary of Defense's approval is required for the pro-
gram to move int3 the development phase,

Full-scale_development--I this phase, the design and

engineering of the weapon systen is accemmlished. The devel-
opment contract is regotiated and awarded; the prototype of
the weapon system is developed, produced, end tested; and the
detailed specifications for mamifacturirg the weapon system
are prepared. The objective of this phase i{s to develop a
weapcn system acceptable for producilon. Advancement to the

6
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production phase must be authorlzed by the Secretary of De-
fense,

The development phase overlaps the production phase
since development is not considered complete until adequacy
of the production model of the weapon system has been wvali-
dated by a series of production acceptance tests.

Production--In this phase, the weapon system is produced
in quantity for deployment., It begins when the piiduction
contract is negotiated and awarded. Production scceptance
tests are conducted to validats the adequacy of the produc-
tion model of the weanon syste 3. Quantity production is
initiated, and the first operational unit is equipped with
the weapon system and is trained in its use, Advancement to
the operational phase occurs when the first operztional 'mit
equipped with the weapon system is deployed. However, pro-
duction continues until all required quantities of the weapon
system are produced. The production phasce includes tests of
production, service, and user acceptance.

Many potential weapon systems nevar progress beyond tue
early stages of consideration, e.g., the conceptual phase.
There are many reasons for this: unavailability of neces-
sary tochuology; realization that a potential system may be-
come too dostly for its intended purpose; anticipated obso-
lescence in terms >f threat that the system is intended to
counter; or subsequently, more effective competition bty
another system concept. As a system passes through valida-
tion, the Goverrment's coomitment to it becomes firmer, By
the time the system reaches full-scale development, the Gov-
errment's commitment has become so great, and the structure
of the program so definite, that major adjustments to the
program are difficult because they almost always delay crite
ical delivery dates and are costly. Few really acceptable
options are available to the Govermment once the design has
been approved and a decision has been made to begin produc-
tion.

The pattern of deeper involvement and decreasing op-
tions is shown in the following chart. (See fig. II.) The
greatest opportunity for broad decisions occurs during the
early =stages of acquisition.
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CONCEPTS OF THIS 3TUDY

Tt was clear to GAQO that the underlying ranagement dif-
ficulties and the problems of taking sound day-to-day actions
at all levels wcre deep seated and could best be evaluated
by a syscematic review of the entire process by using spe-
cific systems and phases as a basis for case studies.

At the outset critical mcjor weapon scquisition wmanage-
ment actions and decisions, which would occur in every ac-
quisition, were bsutlined. In determining these critlcal
actions, DON's own criteria and objectives were nsed. The
critical ma..agement activities examined pertained to

--requirements for systems,
~-assessment of technical progress, and
-~organization and procedures,

Severul faccors influenced our selection of specific
weapon systems. First, we selected some of the systems for
wvhich the Congress or DOD would have future options regarding
further courses of action. Second, we selected a nmumber of
weapon systews which recently proceeded into the early phase
of the acquisition process. This factor is most importanc
because prcblems occurring in the earlier phases may plague
the system for years and may adversely affect the cost,
schedule, and performance of the system at a point when ad-
justments are difficult to make. As was noted earlier, it
is also the point in time when the greatest number of optiocns
are available to both DOD and the Congrass. Although little
is to be gained by dwelling on problems which have occurred
in weapon systems vhere opticns are low, we have included a
few such systems in our study since they provide the best
means of assessing the full import of sound and uascund past
actions.

To fulfill our task we reviewed 38 systems {11 Air Force,
11 Navy, and 16 Army). We reviewed alsc cost and schedule
data from a mumber of other systems. Still other systems
were reviewed at the request of congressional committees.
In all, the data in this report are distilled from studies of
some aspect of 78 weapon systems. We appraised these systems
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in terms of what happened to them in the last year and at-
tempted to evaluate the overall acquisition process in re-
lation to the baseline establiched in our first report., We
also examined some of the more critical problem areas in
greater depth.

1) chapter 2 the instability of acquisition programs is
discussed, Chapter 3 contains details of our observatiuns
on project management organizations, staffing, and procedures.
In chapter 4 several of the management actions critical to
weapon system acquisition are described in sxme detail,
Chapters 5 and 6 are concerned with system acquisition status
and the selected acquisition reporting system. Chapter 7
contains our specific recommendations.

Scope

To review current policies and practices, we exaained
weapon systems in various phases of acjuisition--conception,
validation, full-scale development, or production,

Iniormation on these programs was obtained by reviewing
1 lans, reports, correspondence, and other records and by
interviwwing officials at the system program office, inter-
mediste and higher commands throughout the military depart-
men.s, and the Office of the Secretary of Defense (OSD)., We
evaluatrd management policies and the procedures and controls
related to the decisionmaking process, but we did not make any
detailed analyses or audits of the basic data supporting
program documents. We made no attempts to (1) assess the
military threat or the technology, (2) develop t~chnological
approaches, or (3) invoive oursclves in decisions while they
were being made. .

. emecuas e



CHAPTER 2

FPROGRAM STABTLITY

In ocur March 1971 report to the Congress, we pointed |
out that to eiffe:iively pursue program objectives required
3 stable priorities and consistent program direction. We ex-
, T3 E pressed the belief that the development of a comprehensive
00D-~wide priowity system was a Jirst step toward incorporat-
ing stability into programs. Accordingly, we recommended
e that the Secretary of Defeuse make every effort to develop
. and perfect the DOI'-wide method--then in its early stages of
development. The nethod was designed to be followed by all
military services for determining two things: first, vhat
T weapon systems were needed in relation to the DOD missions
: and second, what the priority of each should be in relation
to other systems and their missions.

i
|

P

g | In the fall of 1971, DCD znnounced its new system for
A revised Defense Planning, Programming, and Budgeting Sys-
3 tem (PPBS). This new system furnishes fiscal and logifstical
k guldance for a 5-year period and provides for attaining re-
E quired support levels by the end of that period.

The recrised PPBS centers around five major changes.,

--The system is designed to accept Nationul Security
Council input at key points.

~-Econcm.c realism is intrcduced at the garliest feasi-
ble stage through the fiscal guidance. Everyone in
the process is forced to think about priorities
throughout the cycle, instead of just a few people at
the end of the cycle,

-~The Joint Chiefs of Staff are involved for a longer
period of time, and their views on forces, priori-
ties, and risks, as expressed in the Joint Force Mem-
orandvas, have a key role in the development of the
S-year defense program,

--The responsibility for analytical input has been
shifted to the services,

12
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--The cycle is extended by about & menths and provides
an opportunity for a more active dialcgue among the
services, the Joint Chieis of Staff, and 0SD to get
the full benefit of the dest thinking in DOL. There
is time for differences of opinior, but there ls more
time ty reach agreement.

Althocgh it may be too early for the influences of this
reviced system to be felt, the frequency and extent of
changes in development programs suggest that the system is
not yet accomplishing its stated objectives.

We reviewed changes in 61 programs on which we had com-
plete data. Many of these changes related to hardmare end
were not consistent with original statemenis of need or with
earlier indications of the important relationship hetween
one subsystem and another.

Between June 30, 1970, and June 30, 1971, there was a
net Jdecrease of 54.2 billion {from $117 billion te
$112.8 pillion) in total estimated program costs for these
61 major systems. In all, quantity, engineering, economic,
schedule, and other changes increased or decreased programs
by $29.2 billion. -By any mecasure cost fluctuaticns amount-
ing to nearly 25 percent of the total estimated program
costs indicate & major problen.

All prograns are reviewed periodically, and a degree of
wodification is to be expected. As a rough generality, per-
formance requirexents for suvategic programs undergo less
frequent modification than do tactical programs. One of the
principal reasons for the fluctuations in tactical weapon
systems prograns seers to be the changes in wmission concepts
during the development phase end their relationship to other
programs, either in inventory or under deveicpment. In-
stances of substantial changes in the performance require-
ments for individual systems being acquired are cormonplace.
Some examplss are the F-14, LANCE, LAMPS, F-111, SAM-D, HAWX,
and AEGIS.

Examiration of a mumber of programs provides clear il-
lustrations of the penaities attendant to planning and pro-
graming where such manasgement methods as those we recommended
last year are lacking. To assist the Secretary in

13
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accelerating the implementation of an improved management
method, we reviewed the histories of several programs which,
in our opinion, were not examined, planned, or managed, with
full consideration of related programs end weapon systems.
There is a question whether, in the conceptual stage, an at-
tempt vus made tc establish the impact of a weapom proposal
on othier programs, on the total force structure of a service,
or on the possible ceiling of dollar resources.

The change took place in and among these major systems

during the last year and is illustrated in the following dis-
cussions,

14
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CUTBACK C. Tt DLGN FROGRAM

The requirenent for nuclear-powered guided missile
frigates (DLGNs) is closely related to e Navy's gprogram
for acquisition of nuclear aircraft carriers (CVANs}. The
Navy's stated program is to provide four DIGNs for each
nuclear carrier, although according to Navy officials, a
nuclear-powered guided missile vruiser (OGN) may be sub-
stituted for a DIGN. {4t June 30, 1970, the Nuvy hiad one
miclear carrier in operation and two additinonal carriers
under construction. At that date the Navy program antici-
pated obtaining three additional nuclear carriers.

b e et s e S s 1.

.

i At the same date the Navy had two DIGNs and cae CGN in
operation. 1TIwo additional DICRs were under consiruction.

To provide for a six-carrier program, the Navy needed 19 ad-
E ditional DIGNs. This quantity was increased by an additional
four ships requireé for reserve and other purposes, making
. a total of 23 necersary.

Early in 1971 the DIGN project office was instructed

E to reduce the number of DIGNs from 23 to six, the Navy posi-
> tion being that this quantity would satisfy the escort ra-
quirrments for the three muclear carriers then in use or
under construction. A fow months later the requdrement was
further reduced from six to three.

This same information follows in tabular form.

TIGNs neede-d
for the

CVAN program CVAN program
In operation 1 4
Under construction 2 8
Anticipated 3 12
Peserve = __4_
3 28

18




DIGN program
6-30-70 March 1971 6-30.71

In operation 3 3 3

Under construction 2 2 2
3 Planned 23 6 3
' 28 1 8

The rationale fcr these changes was explained in two
letters from Lhe Deputy Secretary of Defense to the Chair-
5 man, Joint Committee on Atomic Energy, as follows: (1) the
e substantial overall cost of the DLGNs (about $250 million
3 for eech ship), (2) other high-pricrity needs of DOD, (3)

limitations on funds svailabtle for defense, and (4) the de-
. sire to incorporate new weapon systems on the DLGN, such as
: the AEGIS missile system currently under development.

s G

there are several interesting aspects of the reduction
in quantity of DIGN-38s. The decisionl to reduce the number
of ships to be procured was based, in part, on the desire
to incorporate new systems, such as the AEGIS. However,

s
0% B e o

s

* the Navy's ship acquisition plan stated that the AEGIS would
not be ready in time to install it on early ships of the
32 DIGN-38 class. Navy officials stated that AEGIS coculd be

installed on DIGN-38s after they were completed, but OSD
said that this would require a major overhaul, would be
costly, and would tie up the ship for about a year.

The reduction in quantities of the DIGN-38 from 23 to
three illustrates the problem we see in the present Defense
planmning. The rationale given Dy the Deputy Secretary is
the kind of rationzle that cculd be applied to almost any
. program. All weapon systems are expensive, and costs are
increasing rapidly. There are always other high-priority
needs; even in the best years funds have been limited, and
nevw wWeapon systems must alwvays be incorporated.

Obviously the 23 DLGN-38s were at one time a high-
priority need. What occurred to reduce this need so substan-
tially in terms of overall Defense needs is certainly not
clear. We think that the real question is how this substan-

; tial reduction egquates with what the Navy thought its high-
: priority nseds were 4-1/2 years ago, what they think they
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are now, and what really has changed in the wey DOD planned |

to accomplish {ts mission. _J
i
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PLANNED USE OF THE AEGIS MISSILE SYSTEM

AEGIS, an expensive, advarcad surface missile system,
will not go on the DLGN-38, the ship for which it was
originally intended. Unless a new class and/or classes of
ships are asuthorized for construztion, the alternatives
for designation of a ship for AEGIS will involve modifi-
cations tc the AEGIS system: design changes to ships under
coastruction; or retrofitting ships that are, or will be,
in the fleet.

A modified version of AEGIS suitable for instsllation
in the DD-963 class destroyers would require changes in the
ships' design, However, the contract for construction of
the DD-963s was structured to minimize configuration changes
to the ship and to maximize tha contractors' responsibility
for the characteristics of the ship, This alternative
becomes even less attractive in view of the DD-963's ship-
building schedule which currently indicates that most of
the destroyers will have been completed by the time AEGIS
1s scheduled to be available,

There are many alternatives, such as retrofitting
either the DD-963s which will be completed btefore AEGIS
is available or the guided missile frigates in the fleet.
The Navy Las determined that it is feasible to retrofit
AEGIS, but retrofit costs have not yet been determined.
Generally, the Navy considers retrofitting as an unfavor-
able alternative because of its high cost.

Other possible alternatives include retrofitting
carriers and the TARTAR-equipped frigates being constructed
or using AEGIS on patrol frigates. The patrol frigates are
still in the planning stage, and a much smaller version of
AEGIS would have to be developed for use in these planned
ships.

The designation of a need and ships for the AEGIS has
alternately changed from the initially intended DLGN-38
(10,000 tons) to a possibility of DD.963s or DLGs (7,600 tons
and 5,900 to 8,400 tons, respectively) and ncw to a new class
of missile escort ships (probably on the order of 5,000 to
6,000 tons),
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Because the ultimate platfornm for AEGIS iz getting
smaller and smaller, AEZIS must be scaled down accordingly.
The Navy recently statea that the periormance objectives of
a scaled-down system were the sare as those of the iarger
system except for reduced target-haniling capacity,

ARSV, MICV, AKD BUSHMASTER

The Aroy considers the capatilities of the armored
reconnaissence vehicle (ARSV) and the zmechanized infantry
combat vehicle (MICV) to be closely relz2ted; they are
considered to be companion weapon systeas. The BUSHMASTER
weapon system is designated as the primary armament for
these vehicles. All three systems are urgently required
to meet a toreat that could not be met with existing equip—
ment, yet the histories of these systems do not reflect the
stated urgency of the requirement.

The project managers have considered these systems to
be ready for the next phase of the acquisition process for
quite some time, but progress of these prograzs has been
delayed substantially. BUSHMASTER, MICV, and ARSV do not
represent any great advancement in technology, but they
have spent 10, 7, and 5 years, respectively, in the concept
formulation phase. The deployment dates have slipped 13,
3, and 7 yeary, respectively. (f the funds that have been
appropriated for BUSHMASTER znd MICV, a large proportion
has been reprogramed for use on other programs by either
the Army or OSD. The Army, early in 1971, made the decision
to enter the development phase of all three systems at the
earliest feasible date,

Since 1967 the planned procurememt of BUSHMASTER has
dropped 94 percent. The procurement objectives for ARSV
and MICV have been reduced substantially also, Current
procurement plans include only encugh BUSHMASTERS to equip
the immediate needs of MICV., The gun systen that has been
designated tc serve as an interim weapon for ARSY does not
bave the capability required by the Arzy at extended ranges.
In addition, that gun is currently being retrofitted onto
another vehicle and will have to be rexoved before it i{s put
on ARSV, The Army 3till believes BUSEMASTER is the best
weapon for ARSV, as well as for MICV. Under present funding
constraints the Army is now plamning to retrofit M139 guns
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for ARSV because this approach would provide a marginally
satiofactory interim capability. However, the Army still
hopes %o acguirc funds in the future to equip both vehicles
with BUSHMASTER. In addition to pioviding these vehiclec
with the most desirable gun system capability, the increased
procurenent would produce an added benefit of lowering the
unit cost,

These three programs were initiated ir about the same
time framz and cstensitly were part of the Army's overall
plan for satisfaction of combat vehicle requirements., They
have been studied, reviewed, evaluated, redirected, and
sustained throughout by nominal ievel: of funding.

ol B ook e

! Delays in MICV have been attributed ro irs relatively

i low priority, funding constraints, changes in management

! procresses, and management reviews., Throughout the course

; of the ARSV program, —any slippages occurred due to such

‘ factors as procuremen:c method changes; delays in the con-

1 current acquisition of the BUSHMASTER gun; and the time

i needed to (1) reaffirm the ARSV program as the means of

i satisfying the requirements, (2) conforw the program to
changes in the acquisirion process, and (3. prepare, revise,
and coordinate the developzent concept paper, the management
docunent used 25 a basis for the decision to advance to
another phase. Also causing schedule sliprage was evaluating
the progranm to consider alt:_ native versions ana proposals
in response to funding cons:iraints resulting from the low
priority of ARSV in relatiop to other Army programs. The
long delay in the BUSHMASTER prozram has been caused pri-
marily by the delays in the MICV and ARSV programs noted
above, deletion of U.S5. Marine Corps and main battle tank
requirerents, and increased fiscal constraints.
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CHAPTER 3

ORGANTZATION, STAFFING, AND PROCEDURES

Last year we reported on some of the problems in orga-
rizing for weapen system management, including the differing
practices follow2d in each of the services. We contrasted
project manager organizetions that are cssentizlly self-
supporting (a method used mainly by the Air Force and other
services for such super programs as POSEIDON and SAFEGUARD)
with those providing relatively little direct support to the
project manager but relying heavily on functional organize.
tions for suppert (employed mainly by the Army and Navy).
The report also discussed the problems of layering in each
of the services.

During the past year we have made further studies of
the orgunization for project management in DCD, including
the differing organizations in each service, 2 more detalled
analysis of the layering problem, and the effects of func-
tional organizations. We were seeking answers to the fol-
lowing three questions.

1. How much control does the preoject manager vreally
have over weapon system design, design changes, and
system interfaces?

2, How much control does the project manager really
have over program resources--funds, people, and fa-
cilities?

3. How much control does the groject manager really
have over the contractor(s)?

The answers to these three questions varied widely
among and within the services, A greater degree of control
appeared to be present ln soxe Alr Force programs, and the
least control was evident in Navy programs; the Army pro-
grams were generally somevhere in between.

We used program work breakdown structures which contain
all the tasks requring accomplishment to meet the program
objectives. These structures are supposed to facllitate a
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more effective managenent and technical basz for plenning
and assigning managenent and technizal responsibilities by
operations within those governmental offices responsible for
acquisition of defense items and those contractors furnish.
ing the items.

Tha Airberne Warning and Control System (AWACS), headed
by & general officer, is a fairly typical Air TForce proiect.
The prcject manager has a staff of 106 people. Under Air
Force policy he was permitted to select technical personnel
who were well grounded in the various kinds of subsystems
involved in his project, to give himself some fairly sub-
stantial competence in making inrdependent technical apprais-
sls and cost, schedule, and performance changes both in the
initial design and in the day-to-day management of his proj-
ecr.,

An examination of the worl breakdown structure shows
that agll the hardware development is the direct 7 >2sponsi.
bliity of the project manager. Ke is responsible for all
hardware items, such as navigation and air vehicle subsys-
tens and coreamication, radar, beacon, and data processing
equipment. The only technical task in his project over
which he does not have direct control is early component
testing. Several testing organizations are involved, with
which the project manager must agree on schedules and pro-
grams., Most of these agreements are written and are fairly
specific as to aircrrft required, wvhen they are required,
and the responsibilities of the parties involved.

The XM-803 (formerly MBT-70) and the M-60, both tank
progrums, are reasonably typical Arzy projects., The XM4-803
is managed by a senior civilian who reports directly to the
Commsanding General, Army Material Command, and the M-60 is
managed by a military of ficer of lesser rank who repcozts to
the Commanding General, Weapons Command, a laye: lower in
the organization.

In both cases the project maragers rely more on other
Army organizations for technical expertise than does the
AWACS project manager. As many as seven major Army commands
(each vith its own missions, such as weapons, missi'es, mu-
nitions, etc.) may be involvad in the development and pro-
duction of a tank.
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Relinnce by the preject manager on organizations vhose
basic mission is different from his own for knowledge as to
what is available for hiwm to use, with no real way to ap-
praisc the alternativeg, places him in a difficult pesition.
Even vwhen the project manager has knowledge of what appear
to be acceptable alterratives to theose offered by the func-
tional experts, the slurgishness of dzcisions though the
various organizaticns slows the whole acquisition process.

Probably the most complicated structivme of all involves
Navy ships. There are two reasons for this: (1) the Navy
believes strongly in austere project management orgunirations
and in heavy reliance on functional organizations and (2) a
ship is essentially only a platform containing a very large
amcunt of cquipment developed by others. Much of the com.
ponentry is of such magritude as to be indivicdually managed
and has complications in i«s own right.

The SSN-688 niclear attack submarine program is typi-
cal of the complications in a ship program. It is directed
and controlled by two project officers. C(ne--staffed by
seven people--reports to the Chief of Naval Material {CNM)
and is respousible for broad planning and direction, and a
second.-staffed by 55 people--1is responsible for the acqui-
sition of the ship and reports to the Ship Systems Command,
a suborganirzation of CNM. The ~rogram involves 37 subma.
rines estimated to cost $6.8 dillion over a S-year period.

In all, the project manager interfaces with 23 organi-
zations responsible for the 211 pieces of equipment making
up the 15 subsystems on the submarine. In these organiza-
tions the project manager works through secondary managers
who do not work directly for him but with whom he has gen-
aralized written agr~ezents. Seven of these secondary man-
agers are project managers wvho have their own functional
interface protlems, ’

There is not enough evidence to date to make a strong
case for one perticular type of program management organi.
zation's being clearly superior to enother. There have been
program successes and failures both with the centralized,
self.sufficient, relatively large program offices and with
the smaller program offices that utilize the service func.
tional areas for major support. GAO will contimue to eval-
uate program management to determine, from a lessons.learned
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standpoint, the preferred concepts for variocus types of pro-
grams.

AUTHORTITY OF PROJECT MANAGERS

With saome exceptions the military services have not
placzd the project manager high in the organizational struc-
ture becense of such practical considerations as the large
mumber of project managers and the need for them to work
directly at lower levels of the organization. The effect
has been to create levels of review authority centributing
little to the process of formulating decisions.

A project marnager is normally a colonel or Navy captain,
and his place in the organization is four or five levels be-
low the service secretary and military chief. He is fre-
quently outsanked in the functionai and staff organizaticns
with which he must deal.

In addition to the chain-of-command layering, many of
the functions, such as the budget and contracting function,
are themselves layered so that approvali for action in these
functional areas wust also clear through these organiza-
tional layers.

Proj.ct managers operate under charters that terd to
be written very generally, and most charters could be ap-
plied to almost any project. A project manager's charter in
the Army, for instance, could be applied to most Navy pro-
Jects with only minor changes in wording. (There are - wme
exceptions; for example, the F-15 tends to be more sa : fic
about what the project manager can and cannot do.) Mozu
charters state that the project manager has bread authority
and responsibiiity,

In ectual practice the charters provide the project
manager with little authority because of a very large body
of rules that project managers are required to follow,
These rules involve many diverse activities, such as fund
and configuration management; cost, schedule, and control;
safety; logistics; development of work breakdown structure
and management information systems; reliability; maintain.
ability; cost reduction; value engineering, etc. Since the
rules are written for everybody, they fit almost nobody.
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Vhen the prolect manager relies on support from other
technical managers, he usually operates by means of writter
agreements, The use of letter agreements between project
managers and the Ifuncticnal organization adds little in the
way of real control to the project managers' operation,
except in those cases vhere “he agreements are specifie,
The agreements are generally very vague and say little more
than "we will help each other.!" The agreements usually do
not sp.cify such things as who makes the - final decisions,
what kind of control the project manager exerclises over the
development; or the mechanisms available to him to know that
what is being developed is best for his project.

24
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EFFECTS OF FUNCTIONAL ORGANIZATIONS AND
LAYERING ON PROJECT MANAGEMENT

Discussed below are several illustrative examples of
the kinds of problems the system creates for project managers.
Literally thousands of such examples could bte given because
they are typical of the way things are done and decisions are
made, Most of the examples are oversimplified, since in
tracing a transaction through the system, it is almost im-
possible to identify all the people or even the orgenizations
inveolved.

1. The project office for the MARK 48 torpedo initiaced
a procurement request and associated documents for modifica-
tion kits for the subrarine fire control system estimated to
cost 55 million. Without the kits the effectiveness of tle
torpedo is impaired, The request was therefore considered
urgent, aid to expedite matters a letter contract was to be
awarded.

After preparation, the request was sent through the
MARK 48 project office for approval and a copy went to the
Naval Ordnance Systems Command for processing, The comnand
processed it through the Contract Office Planner, logistics
Support, for r priority rating; through administration for a
security classification; through Plans, Programs, and Finan-
clal Monagement for a check on fund availability; and through
the Systems and Acquisition Directorate for review and ap-
proval of proposed data requirements. The request was then
sent out of the command for contractual and funding reviews
by the Antisubmarine Warfare System Project Office; was re-
ceived back; £.d vas reviewed by command lawyers and special-
ists in small business, labor surplus areas, security, pat-
ents, and various layers of contract administration. Sach
layer of budgeting activity through the Chief of Haval Oper-
ations was notified and signed off on required reprograming
of funds. The contract planner also prepared an advance pro-
curement plan, a request for authority to negotiate, and a
determination and findings, which were subjected to a similar
approval process by various levels and commands and which
culminated with the approval of the Assistant Secretary of
the Navy (Installations and logistics) to negotiate with
the only known source capable of fast delivery,
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Three months after the rejuest was initiated, & package
of prenegotiation data, approvals, routing sheets, recomzends-
tions, funding dnta sheets, and other assorted data was given
to a negotiator. MHe drafted a proposed contract and sent it
to legal, patent attcormeys, inspection accepcance, data re-
quirements, security, and fiscal groups for review and ap~-
proval or recommendations, Af_er considering further recom-
mendations, making necessary changes, getting approval from
legal, obtaining & business clearance letter from Haval Mate-
rial Command, and zertifiying a contractor's compliance with
provisions of the Equal Opportunity Act, the Naval Ordnance
Systens Command negntiator was finally able to send copies of
the contract to the cantractor for signature. After the con-
tract was signed by the contracctor, it was signed by the
Navy's contracting off.cer and was sent to the distribution
center for reproduction.

It took 4 wonchs on an expedited "rush” basis to get
from a procurement request to a letter contract,during waiich
time it was subjected to at least 174 control, review, and
approval points within 74 organizational elements at eight
different management levels. Allowing ar average of 21 work
days a month, the decisionmaking process was ablc to react
about: twice a day., In addition, most of the precontract re-
view and approval wi'l be repeated as the Yetter contract is
definitized into a negotiated fixed-price-type contract,

2. In August 1970 the project manager for the CHAPARRAL/
VUICAN nissile system requested that che Missile Command pre-
pare a product improvement program for an improved guidance
systex on CHAPARRAL. Also in Avgust 1970 the Deputy Secre-
tary of Defense requested that the Army, Navy, and Air Force
work together in exploring the possibility of obtaining a
compon missile, possibly by adapting the Navy SIDEWINDER to
Army and Alr Force use. The commmon missile, if developed,
would be ured by the Army in lieu of CHAPARRAL.

In Jamuary 1971 the Commanding General, Army Materiel
Coumand, determined that it was not feasible to renlace
CRAPARRAL with a common missile. He therefore recommended

" that the Missile Command guidance improvement proposal, des-

igunated MOD-1A, be incorporated in the CHAPARRAL.
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A Missile Command report, THAPARRAL Improvement Prcgram,
vhich included MOD-1A znd an active optical fuze program,
was submitted to the Army on February 11, 1971. The package
was returned on March 2, 1971, for detailed cost data and
more justiflcation thanr hal been submitted., The Army also
requested that each precposal te submitted separately and
that a comparison stucdy of the MX0D-1A and REDEYE II S:Z=KER
be provided. The Army Missile Jommand had previsusly re-
ported (on Jamuary 13, 1971) to the Armmy that several in-
frared seekers, including REDZYE, had been investigated but
had been elininated for consideration.

The revised MOD-1A product improvement program was for-
varded to the Army in May, and the new MOD-1A/RCEDEYE study
wvas forwarded in June 1971.

During an Air Defonse review in August 1971, an Army
representative of the Chief, Research and Development, again
raised the question conc~rning use of the REDEYE SEEXER,

The Chief of Reseerch ana Develosment withheld concurrence
of 10D-1A uniil a group went tu the Missile Command in Sep-
tember 1971 for a briefing on the REDEYE and MOL-1A.

The project was finally approved by the Army on Decem-
ber 3, 1971, As of February 9, 1972, some 17 months after

it had been initiated, the preject was awaiting approval in
0sD.

In summary, we foxd some I=portant differences in the
way projuct offices were organized and opera*ed. On some
p: )grams the project manager is placed ir an environcent
vhare ne really does not have control over his project.
Technical fctures of his program are under the direct con-
trol of others, The obiectives of supporting organizations
are not necessarily the same as his. Essentially, all the
procedures under whichhis project will be managed are pre-
scribed. Almost everytling he does is done under a set of
rules that gives him flexibility only to the extent that he
is willing to ignore thew, He has little control over his
contractor because he lscks authority to make contracts and
beciuse, in any event, the procedures the contractor will fol-
low are prescribed by a similar set of rules.
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CHAPTER 4

ASSESSMENT OF CRITICAL MANAGEMENT ACTION3

We have included four specific aspects of the acquisi-
tion process in this chapter. These areas were selected
for special attention because thev velated to several of
the critical wanagement actions discussed in last year's
veport nnd again in this report. Also, they have been par-
ticularly ‘*coublesome in weapon systems acquisitions.

COST ESTIMATING FOR MAJOR ACQUISITIONS

Cost growth in acquiring weapon systems continues to
be a significant problem in DOD. Much of this cost growth
is attributable to unrealistic cost estimates. Ve found
that the two overriding factors influencing the quality of
cost estimates are (1) the lack of completeness of a plan
stating what should be done and (2) inadequate docuzenta-
tion on what was done and how and why it was done.

.There is a lack of uniform guidance on cost-estimating
practices aund procedures which would provide the basis for
formulating valid, consistent, and comparable estimates
throughout the services. Each service has its own set of
guldance for the estimating function that ranges from a de-
talled estimating manual to a few general statements.

In virtually every system we reviewed, documentation
of what had been done, and why, was clearly lacking. Cost
estimates are frequently a succession of revisions over the
previous cost estimate. To effectively accomplish cost
estimates, we believe that the documentation must provide a
complete disclosure of data sources, assumptions made, meth-
ods used, and all decisions basic to formulating the esti-

mate.

. There is a general lack of readily retrievable cost
data which could serve as a basis for computing cost esti-
mates for new weupon systems. Officials within OSD have
stated that there is little organized effort to gather ac-
tual cost information on a systematic basis, to achieve -
comparability between the data collected on various weapon




N e e e R RPN, 7"“

e A U S

)

systeme. or tc make any effort to see if the cost data be-
ing raported by the contractors .s accurate and consistent.

Aol

We suggested that the Secretary of Defense cinsider —
further development of DOL-vide guidance for consistent and
effective cost-estimating procedures and practices. Ele-
ments of particular importance are:

T
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1. An adequate data base of readily retrievable cost
data.

2. Uniform treatment of inflation.

3. An effective independent review of cost estimates.
4. More complete docurentation of cost estimates.

5. Dependable program definitions.

We believe OSD agrees with our basic conclusions. To
improve procedures and practices OSD plans to tzke steps to
provide the necessary guidance to DOD components. Tais —
would include criteria to guide those charged with making
estimates and would establish procedures to have cost esti-
mates available for use by the services and the Secretary of
Defense. In addition, it would provide guidance for the cre-
ation and maintenance of cost data systems to serve as a
basis for computing cost estimates for new weapon systems.
For example, in December 1971 the Secretary of Defense asked -
the services to make available to DSARC at each key decision
point an "independent parametric cost analysis' in addi-
tion to other appropriate cost estimates.

We were advised thst the services also vere taking
some action to improve their cost-estimating capablilities.
For example, the Navy hLas established a resource analysis
group. The Army is assignirg a project officer who will be
responsible £5r the developrent of an independent parawetric
estimate for each system which either is covered by a selected
acquisitior. report (SAR) or is subject to a defense systems
acquisition review council review. The Air Force Systems :
Command is about to reissue its Cost-Estimating Manual. i
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COST-EFFECTIVENESS STUDIES
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Cost-effactiveness studies are one of the techniques
used in reaching decisions as to vhich emong several com-
peting weapon systems is wore likeiy to achieve a prede-
termined mission goal at the lowest cost. The overall goal
of such studies is to assist a decisionmaker by arraying :
significant factors to help identify a preferred system |
from among the alternatives.

A cost-effectiveness study considers the need a system
is suppoused to fill, the alternative technical solutioens
available to meet that need, technical performance charac-
teristics of each alternative, cost associated with each
possible solution, and criteria for choosing among alter-
natives. The overall study should emphasize significant
issues to clarify merits of alternative systems. Also, the
analysis should be updated when changes in basic assumptions
occur. Updating ensures continuing cost effectiveness of
the srstem selected by allowing for changes in threat,
technological advancement, or desired level cof drfense.

The basic elements of a cost-etfectivene.s study in a
weapon acquisition program ars:

--Statements of thz mission(s) to be performed.

-=-Inclusion of alternstive weapon systems.

~~-Disclosure of comparable estimated costs for each
alternative.

--logical presentation of relationships, incliding
costs, predicted effectiveness, and assumptions.

We are convinced of the definite usefulness of cost-
effectiveness studies. ' e believe the greatest advantage
of the cost-effectiveness technique is that it forces ad-
vocates of a weapon syste. to exatine and record the real
need, alternatives, relatel costs, and assumptions consid-
ered. This serves to provide the declsionmsker with a
body of information which is helpful in making a decision
at an early phase in the acquisition process. Continual
updating at major decision points would help confirm the
development of the most cost-effective weaporns.
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In the cases reviewed we found that some weapon system
cost-effectiveness studies were comprehensive and provided
the type of information on aspects needed for decisionmaking.
However, we found also other studies which lacked objec-
tivity and which appeared to be designed to support the po-
sition of the advocating service in that

--known al:ernatives were exclu?:a from the stu.,,

~--stated assumptions were too restrictive or were not
completely valid, and

-~available data on alternatives were not considered,
and as a result, incomplete studies amounting to
misleading information were Iurnished for decision-

making.

We found further that studies were not updated to con-
sider ach prograa changes as

St die o s

~--availability of actual performance data at variance
with predicted performance data,

~--malor cost or qus-’ity changes, and

--major changes in initial study assumptions.

We suggested that the Secretary of Defense emphasize
the need for cost-effectiveness studies and clarify thei:x
roles as formal documents supporting development concept
papers at each stage of decisionmaking in the selection of
specific weapon systems. When two or more services are
competing for a weapon system, OSD should arrange for inde-
pendent cost-effectiveness studies impartial to the service
proposals.
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PERFORMANCE MEASUREMENT

FOR SELECTED ACGUISITIONS

Department of Defense Instructicn (DXODIY 70%0.2, Per-
formance Measurement for Seiected Accuisitions, was promul-
gated by the Assistant Secretary of Defense (Coxzptroller) on
December 22, 1967. It is intended to provide the criteria
for cuntractor reporting of wvalid and up-to-date data fer
neasuring progress against cost, schedule, and technical
plans. From the time it was issued, ICD1 7006.2 has been
implemented within the services with varying degrees of en-
thusiasm. The Air Force has made sutstancial progress in
jimplementation, and the Army and Navy are beginning to make
progress,

Questions concerning interpr2tation of basic criteria
provided in the instruction vere major contributing factors
to the services' failvre to make better progress. Other
problems involve the implementation and validation process
on a plantwide basis, validation of major subcoutractors,
Joint validaticn by :.! prucuring agencies, definiug reasur-
able effort, and eval...ting technicei performasv:e progress.

Adequacy of criteric estabtlished
for program performance gmeasurement

The criteria of DOD1 7000.2 provide the basis of deter-
mining whether contractor managewent control systems are ac-
ceptable. With one exception, the lack of criteria related
to technical performance acasurement, we believe the criteria
provided in DODI are »deq.ate for this purpose.

The DODI criteri. have Leen designed around cost and
schedule managemont and have generally excluded technical
perxformance measurement hecause acceptable criteria have not
yet been developed. Military standard.499, dated July 17,
1969, contains technical performance peasurement criteria
which were approved by D3D for application on a test basis.
These tests are contimuing but have mot been approved for
use on all systems. We believe that DODI is a significant
improvement over past practices of controlling on t“e basis
of funds expended, without the ability to measure related
work units accomplished.
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Status of implementation siforcs

During the peried April 1969, vhen the first contractor
activity was veslidated by the iAlr Force, to February 1972,
the services approved cost/schedule control systems criteria
implementations of 25 contractors at 36 of their locations
wvhere work on major weapons was being performed. Of the 78
weapon systems discussed in chapter 5, 16 vere validated as
meeting the requirements of DODI 7000.2.

In tortal, 19 of the systems approved to date were oOn
Alr Force contracts. The Nav, validated three contractors
and has efforts underway at six locations., Systems in use
at three Army contractor locations have been validated, and
systens at 14 other locations are currently recommended for
validation. In addition, the Army has nine more wvalidation
efforts in process.

Other protlem areas

Baseline maintenance

One of the basic features of tle DODI criteria has been
the erploymenrt of a firm baseline that enatles the contractor
and the Goverrment to measure cost and performance progress.
By maintaining a firm baseline, program status can be pre-
sented in terms of contractual costs and contract value can
provide the baselines from which accomplishment is measured.

We noted that, on three programs where performance

measurement systems had been validated (F-14, S-3A, and B-1J,

irm baselines were not maintained. In the case of the Kavy
F-14 and 5-3A programs, cost variances being repcrted are
not related to the contractor's original budget and have the
effect of minimizing the extent of reported cost variances.
Contractor program planning and control persomnnel inlicate
that they consider the flexible bradget baseline presantly in
use to be a more realistic measurement of performan:ve.

On the Air Force B-1 program, performance is measured
agalnst a short-range budget and the contractor does not use,
or attempt to use, the time-phasel totsl contract plan for
performance measurement. The ra‘ionale given to us Ly con-
tractor officials for this is that they believe it is
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dirficult to make realistic time.phased estimates for gen-
er1l werk tasks that are not defined in encugh detail ta- -
warrant assignment of budget and schedule during the early
stages of a development contrant for a sophisticated weapon
systen,

Use of approved performance management systems alone
will not prevent overruns or ensure achievement of schedule
or technical guals. Through proper surveillance by the
Government, sach systes= should provide early identification
of problenms related to ost and progress and should enable
alternative or corrective action in the early phases of a
progran,

Techirical performance measurement has been recognized
as a troublesome area. Until some way is found to more
closely relate teciinical performance achievements to cost
and schedule, emphasis should be placed on ensuring that
sufficiont critical technical milestones are included in
contracts and achicvement ensured through a comprehensive
test and evaluatlon program,

TESTING AND EVALUATION IN
ACQUTSYTION MANAGEMENT

The Deputy Secretary of Defense has enunciated, since
July 19069, a serles of policy statements setting forth the
framework for an improved acquisition process, including
such goals as reducing the extent of concurrent development
and production. However, we observed a mumber of instances
vhe-e decisions were made to advance weapon systems to some
stage of production bdeforc completion of adequate testing.

Each of the three services has longstanding policies
that rejuire the completion -of engineering testing before
production begins, but these policies have been frequently
waived. For instance, the Army has such a policy, but it
also provides for waiving the policy to begin limited pro-
duction because certain exceptional circumstances exist
(i.e., urgency of need and low risk). Most, if not all, of
the major weapon systems procurad by the Army in vecent
years have been procured under this waiver., Similarly, the
MARK 48 torpedo, the F-111 aircraft, and a mmber of other
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weapon systers in the Navy and Air Force have entered pro-
duction under waivers to the overall policy.

We also found that:

--The practices used in establishing test objectives
were generally adequate; however, most weapon systems
did not have adequate test plans.

--The test plans generally were unduly optimistic and
success oriented and allowed no provision Jor alter-
native positions oxr time for repair, if needed.

--Test and evaluation was not accomplished quickly and
effectively.

~-Test and evaluation procedures and associated termi-
nelogy varied greatly among the services.

--Complete and valid test data was aot always available
for consideration by decisionmakers at the key deci-
sion points.,

We suggest that DOD policies and practices regarding
testing consider:

--Adequate controls over granting any waivers from
required testing and evaluation.

--Completion of appropriate testing and evaluation

prior to key decision points in the acquisition
cycle.
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CHAPTER 5

SYSTEM ACQUISITION STATUS

In our review this year we analyzed the status of 78
major acquisition systems., One of the systems we reviewed
(ULMS) has not vet been approved by the Secretary of Defense,
and no program cost estimates have been provided to us. The
estimated cost of the remaining 77 systems has increased
about $28.7 bdillion from the cost anticipated in the planning
estinate to curzent estimate through completion. It has in-
creased about $13.4 billion from the cost anticipated by the
development estimate to current estimate through program com-
pletion,

As reported in the SAR system, these cost changes are
not cost growth in the sense of measuring cost increases for
identical programs from initial baseline to current estimates.
Rather, they are the net of a great number of changes, in-
cluding inflatior, cost estimating, quantities, weapon sys-
tems capabilities, and schedules. 1In effect, the SAR re-
porting system does not readily identify pure cost growth,
i.e., increased costs in constant dollars for programs,
Highlighting such increases would emphasize the reed for im-
proved cost estimating.

A sumary of proétan cost estimates for these 77 sys-
tems is shown in the table below. The detail for each sys-
ten is shown in appendix I.
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SYSTEM COST EXPERTENCE

1 -

In past reviews we found that there had been consider-
able changes in the estimated cost to complete n program as
it moved through the acquisition process. Present SAR ine
structions provide for classifying cost changes into nine
categories of cost va‘-lance. An analysis of the changes oc-

curring during fiscal year 1971 alone, as shown by the SARs,

clearly illustrates the great amount of change that does ex-

.1st., For the 46 systems on which information was available

at June 30, 1971, we found that cost changes totaled
$30.8 billfon In fiscal vear 1971. These changes are ana-

1lyzed below by type of change and by military department

and are discussed in detail in subsequent sections of this
chapter,

Analysis of Cost Chanses in Fisca) Yeor 1971
[FR )
o ﬁl:-ns' durirg
.. . SCAL Year
© 7 Xype of change Arwy, Baxy Alr Force
o ~=(millions)
Total quantity
o decrease--nat  § 126 0408 0 L2304 AR ERY
Other changes:
Engireexing § 167.8 § 7022 $ 7. $1,613.8
Support 167.7 5.5 s16.8 1,130.0
Schadula 156.6 924,2 364.7 1,445.8
Economic 1,326.9 1,251.3 1,598.3 4,176.5
Estimating 295.8 2,887.0 2,287.1 $,469.9
Ssundry 66.5 261.0 1,926.2 2,553.7
Unidentifled = ~2.296.4 —— ~2.296,4
Total other
changes T SA08%.8  szaAu2 88,683,8
Mmbr of sys.
tems n 24 11 48

Notes:
1. The stove dats represents totel changes (incresses and decreases),
othar than quantity, which occurved in fiscal year 1971 on 46 Y-
tams for vhich wa have compatrable data.

2. The above types of charges vare originally adopted Yy GAD on advice
of DOD as propar clsssificatiorn of the causes or resscna for
changea, After ssveral Teviews cn this beais, we hawe comcluted
that, in the future, more specitic analysis of changes will result
in_improved classificaticns of the basic causes,
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Our analysis of cost changes of weapon systems on SAR
at June 30, 1970, and June 30, 1971, is graphically showm
on the folloving page. '
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Quantity chanpes--$11,212.5 millien

Continued cost growth =nd the need to stay within the
established budgetary limitaticns resulted in a significant
reduction in the mumber of units t¢ be acquired for many
major systems. The effect of there quantity reductions is
! to obscure program cost growth and sometimes performance
capability and to increase the unit costs of the remaining
units to be¢ acquired.

Quantity changes on Army systoems amounted to $512.6 nil-
lion which was related mainly to the SAFEGUARD program and
which was attributed to deleting ares defense from the pro-

granm.

i Quantity changes on Air For:e systems amounted to
$239.4 million which was related to vhe B-1l, F-111, and
MINUTEMAN III systems. The changes were attributed to a

4 reduction of B-1 flight test aircraft from five to three,
deletion of MINUTEMAN IIT rescarch and development and pro-
duction missiles, and termination of aircraft ¢n the F-111
A program.

The greatest quantity change. $10,460,5 million, oc-
curred on Navy systems. During fiscal year 1971 the Navy
reduced the DLGN-38, LHA, DD-963, F-14, and PHOENIX programs
by nearly $9 billion through quantity reductions. In addi-
tion, our analysis indicates that the SSN-688 had a quantity
decrease of $1.5 billion from last year. However, this indi-
cated gquantity reduction is the result of a change in base-
line, and actually the SSN-688 program had a quantity in-
crease of about $900 million in fiscal year 1971. The only
other Navy program to show an increase in fiscal year 1971
was the A-7E aircraft which had 2 quantity increase of about
$315 million.

IO EG LS b e i ottt - b

Engineering changes--$1,613.8 nillion

An alteration in the established physical or functional
characteristics of a system is called an engineering change.
Incamplete descripticns of initial performunce specifications
and changes required to bring system performance up to ex-
pected standards heve resulted in substantial engineering
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changes. The three military services reported engineering
changes of $1,613.8 =illion for 46 major acquisition systems
in fiscal year 1971.

i e i

The Army reported engineering changes of 5167.5 million
7 , primarily attributable to expected savings based on MBT-70
E : vehicle design austerity and increased cost for the CHEYENNE
, ! due to changes in the night vision system, system modifica-
| ; tions, end related TOW develcpment effort. The Navy and
’ _ Air Force reported engineering changes of $§702.2 million
. : and $744.1 nillion, respectively. The Navy changes are pri-
’ : marily related to sonars, electronics commmnication, and
test equipment for the DE-1052 and to a need to deliver DLG
: modernization ships vhich meet the latest specifications
A j for operability. The Air Force reported engincering changes
. . ; which are attributable to increases for design evolution on
. | : the B-l aircraft and to decreases on the MINUTEMAN II and
- '» II1 due to deletion of equipment and cost refinements for
'_ force modernization and reduced systems engineering and
: technical direction.

Support changes--51,130 million

Support changes involve such items as spare parts, an-
c¢illiary equipment, warranty provisions, and Government-
furnished property and/or equipment. During fiscal year
1971 support changes reportad by the three military services
totaled $1,130 million.

e o e = s

The Army had support changes of $167.7 million pri-
marily related to the SAFEGUARD due to revised spares re-
quirement, added equipment, and MBT-70 systems for product
ensurance, maintenance engineering, testing, and parts.

The Navy had changes of $445.5 million primarily related to
the S-3A for costs associated with VAST programming, crew
position trainers, and miscellaneous support; to the P-3C
for cost due to a revised investment spares requir.ment;

and to the VAST-247 for special support equipment for onsite
zaintenance and basic spares program. The Air Force had
changes of $516.8 million related to decreases for MINUIEMAN
II1 due to reduced support at the western test range and to
reductions in support items, such as ground support equip-
ment data and modifications, and increases for the F-111 due
to a reassessroat of the program cost of support items.
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Schedula chanzes--$1.445.5 millien

Schedule changes reflect adjusiments in the delivery
schedule, completion date, or some intermediate milestone
of development or production. The three military services
reported schedule costs changes of $§1,445.5 million for 46
major acquisition systems in fiscal year 1971.

B The Army's schedule changes of $156.6 million are pri-
warily attributable to the SAFEGUARD as a result of stretch-
- out costs resulting from a longer deployment pericd. 1In ad-
e ditfon, the Army had some minor schedule changes in the-

- . LANCE, DRAGON,and TACFIRE systems. Air Force schedule
changes of $364.7 aillion resulted from a stretchout of the
B-1 production rate and funding constraints and a production
rate sleidown of the C-354 from three to two aircraft a
month. The Navy had the biggest schedule change of

$924.2 million. This change Is attributed to a redirection
of the F-14 program. to a revised fiscal year production
buy of the PHOENIX missile, and ta the A-7E system because
of program stretchout and an invalid cost quantity curve.

TS

For reporting purposes identifying such schedule ad-
justments is important. Our findings indicate that such
adjustments are indicative only of cther fundazental prob-
lems. Schedule changes, as such, are not a primary cause
of cost growth but are rather the result of a management
weakness or mistaxe.
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Economic changes--$4,176.5 millics

Economic changes reflect the influence of one or more
factors in the economy. Included are speciiic contract
changes deriving from economic escalation and changes in
quantity--changing program estimates to reflect a revised
economic forecast or changing acruzsl contract quantities,
The reported economic changes for <5 systezms in fiscal year
1971 was $4,176.5 million.

Such systems as the SAFEGUARD, SAM.D, and MBT-70 account
for nost of the Army's economic change of 31,326.9 million
in fiscal year 1971. The Navy's DD-963, S-3A, DLG modern-
ization, DLGN-38, and SSN-637 acccunt for oost of i+s
$1,251.3 million economic change.

The #4ir Force had the largest economic change,
$1,528.3 million, related primariiy to the B-1 due to
revising the progrzm estimate from fiscal year 1970 dollars
to then-year dollars and to the F-111 to provide for esca-
lation to complete the current progran.

Estimating changes-.$5,469,9 millicn

Estimating changes in & program or project cost are
due to correctiois and refinements in earlier estimates.
In fiscal year 19.1 the total reported estimating change
for the 46 systems was $5,469.9 million.

Army changes, -mounting to $295.8 million, related to
SAFEGUARD for program increases and refinement and revision
of previous estimates and to the MBT-70 program for advanced
production engineering and increased testing support.

The Air Force had estimating changes of $2,287.1 mil-
iion r:lated to 2 revised program estimate of the C-34, to
the F-111 beczuse of contractor price increases, to the
SRAM as a result of the definitization of the production
contract, to the MINUTEMAN II1 because of a deletion of
missiles and progran adjustments, and to the B-1 program
as a result of revised past estimating methodology.
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The Navy had an estimating change of $2,887 million
attributable primarily to the MARK-48 program due to program
reductions and revised progran estimates based on the award
of the production contract.

Sundry changes..$2,553,7 million

Sundry changes provide for all other miscellaneous
changes wnich occur during the acquisition process., These
changes would include (1) unpredictable changes, such as
acts of God, work stoppage, ard changes to Federal and State
laws, (2) contract performance imcentives changes resulting
from contractor performances' being different from those
predicted, and (3) changes due to contractors' actual contract
costs' being over or under anticipated contract costs, but
not attributable te any other categery of cost growth, In
fiscal year 1971 the three nilitary services reported cost
changes of $2,553.7 million on 46 major acquisition systems,

The Army had changes of $66.5 million as a result of
converting the CHEYENYE contract to R cost-reimbursable
type and adjusting a contractual cost for the SAM-D missile.

The Air Force had sundry changes of §1,926.2 million
primarily related to the reclassification of MINUTEMAN
rebasing costs, to MINUTEMAN III {force modernization, and to
the MINUTEMAN Il upgrade silo program.

The Navy had sundry changes of $561 million related to
management problems, restoration costs of a submarine and
underestimates on the SSN-637 program, contractor claim: on
the DE-1052, and ccatractor overruns on the PHOENIX wmissile.

Unidentified changes--8$2,296.4 aillion -

Ouxr report last year showed that, for certain Navy
systems, the cumilative variance analysis and the variance
analysis changes since the previocus reporting periocd either
had not been provided or were rot complete. For this reason
cost changes toteling $2,296.4 million were not allocated
specifically to cost growth categories. Our review this
year showed that the Navy had corrected this matter and
allocated all cost variances to :the nine cost categories
established for the SAR systenm,
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SYSTEM SCWEDULE EXPERIENCE

Schedule changes reflect adjustments in delivery dates,
cozpletion dates, initial operaticnal capakbility ds-es, or
other major program milestones. GAQ findi;zs aave irdicated
that schedule variances are not the cause of prograx problems
but are rather the result of technical, f.nancial, or other
ranczement problems. We founcd that the reasons most fre-
quently cited for schedule slippages are technicel develop-
ment and production problems, funding problems, sysrom
decign and contract changes, overly optimistic o7fsinal
schedule estimates, program strecchouts, or late -7ailability
of Government- or contractor-furnished equipment.

A key schedule milestone is the initial operacicnal
capability (1I0C) date. The IOC date is normally established
by a military service as the time when the capability of a
new system is required to counter a specific enemy threat or
to provide another essential need of the military service.
It is essential that schedule slippages and the yeasons for
slippages be ldentified as early as possibie so management
can make prompt decisiens.

° The folloewing chart shows schedule slippage between
the planned I0OC date and the current estimate of the I0C
date at June 30, 1971,
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SCHEDULE. SLIPPAGE

YEARS - AVERAGE ORIGINAL ESTIMATE CF TIME RECUIRED TO ACMIDVE
IKITIAL OPERATIONAL CAPABILITY
1141 AVERAGE SLIPPASE IN TIME EXPRESSED AS A PERCENTASE
OF ORIGINAL ESTIMATE
W*‘ -
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1- 8% | |
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FIGURE IV
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SYSTEM P=r7ORMeCE FXFERIENCE

The justif.cation for selecting a particular =ajor
defense sy:ztem to fuif_11 8 nieed includes analysis of many
existing ard ajternative capabilities ard the estaLlishment
of a relative priority of need. In establishing the capa-
bilities recuired of a riew system, it is important that
cleer performance goals be defined early in the development
process. Tie achieverment of performance goals is cependent
on the solulion of known and unknown technical thecories and
cwncepts. The successful developoent of a major defense
system i3 zmost likely to depend on solutions to technical
wknowns or changing techniques between stated ojerating
requirements, engineering design, and cost considerations.

In our reviews of .ajor defense systems, we have found
that the reasons for significant performance variances fall
into three j;rincipal categories: (1) desire to upgrade per-
formance ang reliabilitr as technological advancements are
recognized, (2) inaccurate or overly optimistic estimates
of performance, and (3) changed design to increase capabiliity
and/or to csrrect deficiencies, However, this is not to say
that system performance characteristics, once defined, must
never be cmanged. [ ¢ managerment to he effzctive, it must
be kept apprised of wnanticipated techaical unknowns and
their potential effects on a system's performance in order
that proper change analyses can be performed ard up-to-date
decisions can be made.
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SELECTED ACQUISITION REPORTING SYSTEM

Our initial review of the SAR svstem was undertaken in
August 1969, and the results were publiished in our report
“Status of the Acquisition of Selected HMajor Weapon Systems"
(B-163058, Feb. 6, 1970).

In that report we concluded that the SAR system, in
concept, represented a meaningful menagement tool for measur-
ing and tracking the progress of major acquisi.ion systems.
Like any new reporting systen, the SAR system had some seri-
ous shortcomings and improvements were essential. We found
that SAR had failed to show such significant matters as (1)
a camparison of technical performance actually demonstrated
with that specified in the contract, {2) the statusz of key
subsystems essential to mission accomplishment, (3) costs
incurred in relationship to the costs that should have been
incurred, (&) significant pending decisions that may have an
impact on the progrem, and (5) a cocparisen of quantities
delivered with those scheduled to be delivered at the same
point in time.

D0D-=in an attempt to improve the format, content, and
data in SAR.-revised DODI 7000.3 in December 1969 and again
in June 1970.

. Our second veview of the SAR system was undertaken in
August 1970, and the Tesults were published in our report
“Acquisition of ilajor Weapon Systems" (B-1: 058, Mar. 18,
1971). That review confirmed that improw- :nts had been
made since our first report was issued bu that some improve-
ments were still needed., We concluded tha. SAR still did not
{1) contain a sumary statement regarding ove.all accept-
ability of the system for part or ail of its mission, (2)
recognize the relationship of other weapon systems comple-
mentary to the subject system, or (3) reflect the current
status of program accomplishment,

RESULIS_OF CURRENT REVIFW

Over the past 18 months the SAR system has been in-
creasingly accepted throughout DUD as a useful management
tool. Thus SAR has changed from a report used to monitor
progress of selected major acquisiticas to a comprehensive
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surmary status report {or minagement within DOD, The wide
acceptance of SAR ax a key nmanagement report is a significant
achjevement in itsclf, and our review this year was directed
at evaluating SAR from the standpoint of its value to mane-
agement,

! In August 1971 we initiated our third review of the SAR
i system, This review showed that DOD was continuing to inm-
prove the SAR system. Two principal problems identified
related to changing baselines for measuring progress and
credibility >f cost estimates, Their effect on management
decisions is discussed below.

iy A“*""‘@:}mw“'kmJZ“‘.".‘:?»“.'\A"'-; co st

Need to report static baselines

To accurately evaluate the progress of a major defense
systen. it is essential to have a statie baseline from which
changes can be measured and evaluations can be made. When a
system is initiated in the acquisition process, DOD estab-
lishes a planning estimate in SAR as the baseline from which
progress is to be measured. However, this baseline is dropped
from SAR when the system moves into development. From then
on the development ¢stimate becomes the baseline for manage-
ment analysis purposes. The development estimate for cost,
schedule, and performance characteristics is to be.that es
timate which is approved by the Secretary of Defense author-
izing the program to aove into full-scale development., Once
the development estimate is established, it is not to be
changed unless specific permission is granted by the Assistant
Secretary of Defense (Comptroller). A change to the baseline
tends to obscure important data requiring management actions
subsequent to baseline setting.

The acquisiticn process covers a time span of many years,
and the management within UOD changes from time to tine,
Thus, it is extremely important that proper baselines be es-
tablished and maintained so that management can always eval-
‘uate the progress of the program and can make proper deci-
sions.

The first HARRIER SAR was not prepared until June 30,

1971, although the Navy had been buying the ajrcraft for
some time.
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The HARRIER program did not follow the normal acquisi-
tion process since it represented an off-the-shelf procure-
ment of an existing aircraft. Procurement was initially
approved by the Secretary of Defense in September 1968, and

A the first production contract was awarded in December 1969,
g In the appropriation hearings requesting funds for fiscal
. years 1970 and 1971, the program cost was estimated to be
B about $385 million. We believe this estimate represents the
e program estimate at the time the Seeretary of Defense approved
: the program and should be shown in SAR as the baseline for
tracking the progress of the HARRIER. However, the June 30,
1971, SAR uses a January 1971 estimate of $503 million as the
baseline. As a result of using this January 1971 program
k estimate, SAR will not disclose to management the program
v | cost changes or the reasons for these changes which have oc-
! curred since the Secretary of Defense approved the program
over 3 years earlier,

ke ?,:‘,"l:”l_,»w‘. Lo

Need for complete and realistic cost estimates

The acquisition of a major defense system is a highly
complex operation which involves a substantial long-range
cormitment of future expenditures. As discussed in chapter &
of this report, accurate, complete, and realistic cost esti-
mates are essential in evaluating the progress of major de-
fense systems and in making decisions on the system's future
progress. We found that the most common reasons for incom-
plete and unrealistic cost estimates on SAR are (1) a lack
of complete program definition, (2) overoptimism on the part
of program parsonnel to perform tasks and solve problems,
(3) the uncertainty of the effects of economic and world
political factors on a system during the long acquisition
process, and (4) a requirement for current estimates to com-
ply with budgetary documents.
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CONGRESSIONAL VISIBILITY CVER
MAJOR DEFENSE ACQUISITIONS

The effectiveness of the Congress in reviewing and con-
sidering budget precposals and contract awards for procuring
weapon systems is directly proportional to the adequacy and
timeliness ~f informaticn upon which it is to base its judg-
ment. The (Congress has stated that its need for such infor-
mation on a recurring basis is a direct reflecrion of the
frustration it has experienced in lteing surprised by cost
overruns.

o —— ——_—— 4 e e+ AR e NS A SRS T8 5 4P ST AR

Requirements of section 506

In making its judgments on DOD requests for funds for
major defense systems, the Congress gets information from
| numercus sources, such as hearings, congressional authoriza-
tion data sheets (submitted annually for the past 3 yesrs),
and SARs (submitted quarterly). However, the Congress has
stated that these reports either have been too late or have
been lacking in sufficient deteil to satisfy its needs. To
improve this situation the Congress included in Public Law
92-156, dated November 17, 1971, section 506 which requires
the Secretary I Defense to submit annmual reports, starting
in 1972 on develoorent schedules and procurement schedules,
then in 1973, (ncluding data on operational testing and
evaluation for - -apon systems for which procurement funds
are requested. in addition, supplemental reports are re-
quired to be submitted 30 to 60 days prior to awarding a
procurement. contrac:.

DOD* nce w ticn SO

DOD has responded to section 506 by forrslizing and
adding inform- '~n to the congressional date sheets forwarded
to the Congre:: in January for each major cefense system for
vhich procurer.nt funds are requested. In January 1972 cone
gressional data sheets containing development and procurement
schedules, together with year<by-year funding information,

i were submitted to cortain congressional committees for some

] 70 major defense s :tems. Also, & procedure was recently

- established by DOD "o submit & supplemental report to the

Congress not less t:.an 30 and not mora than 60 days before
awarding a contract or exercising an option 'n & contract |
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for the procurement of a major weapon system. DOD is in

the process of formalizing requirements to incorporate oper-
‘ ational test and evaluation deta in the congressional data
sheets and expects to have this data in its January 1973
data sheets.

Observations

There is a need to recassess the criteria for including
weapon systems on SARs and the number of systems for which
the Congress should receive status-type information.

In response to our request, DOD assembled a listing of
major defense systems as of June 30, 1971. This list to-
. taled 141. However, as of June 30, 1971, 52 systems were
o reported on SAR and only 37 of the 52 were sent to the Cone
{ gress. Major weapons are considered for SAR reporting if
they meet certain dollar guidelines or are designated for
coverage by the Secretary of Defense.

We believe a dollar criteria for including a system on
SAR is not enough. One additional criteria could be to re-
port the cost, performance, and schedule status of a complete
weapon system by including all subsystems within the system.
For example, the AX and B-l SARs could contain data on arma-
ment and avionics subsystems and the DE-1052 SAR could ine
clude data on ship subsystems, This type of reporting would
provide more comprehensive reporting and would also provide
management with a better basis for evaluating complete sys-
tems.

Regarding the type of information which is of vital
interest tr the Congress, both SAR and congressional data
sheets contain pertinent information. Section 506 certainly
will improve this information. However, as the Congress has
stated, it is interested in being provided with consolidated
development and test data before key decision points, such
as the initial major procurement award of a system.

It is our belief that there will be sowe gaps in the
testing information which will be provided to the Congress.
For instance, there is no provision for the Congress to be
advised, either in SAR or in congressional data sheets, on
all testing and evaluation which occurs prior to the
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production phase of the acquisition process. It is our

i understanding that the congressicnal data sheets provided bty
DOD will contain information on operational testing and
evaluation only for systems vwhich are in production or which
are ready to entar production.

!

i GAO intends to continue work in these areas in coopers-
tion with DOD to assist the Congress in obtaining the infor-

mation required to exercise its authorization and ap,ropria-

tion responsibilities.
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CHAPTER 7

GENERAL OBSERVATIONS, CONCIUSIONS,

AND RECOMMENDATICNS

The stages of development in the acquisition process of
the systems we reviewed during the year did not provide an
opportunity to look at all critical management actions, but
our overall assessment supports our previous observation
that certain areas remain particularly troublesome. In-
cluded are stability of prcerams and organization for pro-
gram management, which we alse discussed in last year's re-

port.

- As previously reported OSD and the services had insti-
tuted improvement programs that, when fully implemented,
should lead to better management. More than 2 years have
passed since these programs started, but measurable progress
is difficult to assess. Those problems we reported last
year, insofar as we can see, continue To plague management.
These include compromised performance, delayed availability,
and Increased costs.

General observations on the matters we have studied,
conclusions we have drawn from that review, and our recom-
mendations follow.

PROGRAM STABILITY

Although it may be too early for the influence of DOD's
revised PPBS systom to be felt, we find little evidence of
any significant progress in implementing this system at the
service level. S.ability of programs is highly dependent
on stable program direction and on effective early require-
ment planning. There is considerable evicznce that weapon
systems are conceived and justified as independent systems,
and history shows that such systems are subject to substan-
tially greater instability in requirements.

Changes to weapon: programs are related to delivered
products (hardwsre), and these changes were not consistent
with original statements of need or with earlier indica-
tions of the important relationships between one system and
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another. There is a2 question whether, in the corceptual
stages, attempts are made to estatlish clearly the precise
use to which the weapon will be put or the impact of one
weapon proposal on other programs and on the total force
structure of a service.

Other reasons for program changes are the increasing
cost of the item itself or the need to maxe funds availatle
for a newer system just coming into development as a result
of the possible ceiling on dollar resources.

Changes in weapon system developmernit are inevitable,
but: in view of the fact that the dynamic changes involving
systems represent, to a large degree, a matter of judgment,
checks and balances become imperative.

This situation becon:s even more critical since in
many cases there was no ciear indication that the changes
we saw in weapon systen development were related in a major
way to a changing threat.

Last year we talked about the possibility of program
nanagement's evolving along mission lines--acquisition plan-
ning that thinks of weapon systems as components of a larger
mission system in terms of their being available at the
same time and working together. DOD is currently working on
the development of a total-force concept in which the men
and equipment of each service are used most efifectively.
These are steps in the right direction.

Recommendations

We recommend that the Secretary of Defense take action
to supplement the charzes made to date ¥y ensuring the ac-
complishment of:

1. A continuing rigorous analysis (accompanied, where
possible, with test data) of the needs of new weapon
systems and the use to which they will be put,

2. A careful analysis of the impact of proposed needs
on the manpover and dollar rescuxces of the total
force as well as the implication to the plans for
the usefulness of the equipient already in the in-
ventory.
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3 3. Continuing cost-effectiveness studies of proposed
needs versus alternative solutions and of major

% 7 changes subsequent to initial system development
A approvals.

]

: i 4. The inclusion througaout the acquisition process

of a properly structured process which makes trade-
offs between different means of fulfilling a func-
tion.

ORGANIZATION, STAFFING, AND PROCEDURES

There are major differences withir the three military
departrents in the organization, operation, and staffing of
the program management offices that are charged with the re
L sponsibility of acquiring major weapon systems. Although
= the differences in military rank, organizational levels,

L and numbers of people are fairly apparent, the differences
in actual authority and operating decisionmaking powers are
more significant but less apparent.

Although the project management concept has evolved
into a fairly precise and highly effective method of ac-
quiring major weapon systems, implementation of the concept
has been less than effective. Systems selected for project
management appear to have been based primarily on total re-
sources involved, rather than degree of technical risk, ag-
gressive management, and/or system interface and integration
that is necessary. Similarly, the relationship of one weapon
system to another, the relationship of interdependent systems
and subsystems, and the role of a weapon being acquired in a
total capability do not seem to be part of the selection
criteria.

Once a system is selected for project management, .here
are inherent technical, system interface, and economic prob-
lems of a magnitude to challenge any program manager. His
job becomes inordinately more difficult when he encounters
organizational problems, functional disputes, and pracedural
delays.

Ve see evidence of considerable progress in * L. ‘wiig
the project manager's stature and training--fureth. *  rozgres.
can now be achieved in his operating enviromment. Ve

|

56

R



—

believe it is not practicasle to create a model project
manager structure that wil! fit auvzoematically every mzjor
weapon acquisition, but we i:re convinced that the manage-
ment structure for each acquisitioz should be tailored to
that particular program.

This would entail easing the ccnstraints cn the project
manager's decisiormaking power, and to that extent the
organizational layering problem shouwld diminish, Clear
lines of authority and responsibility have to be dravn to
permit realistic decisions on balarced staffing betueen
activities that are project managed and functionaily managed.

Recommendations

Ve recommend that che Secretazy of Defense and the
military services reexamine the criteria by which projects
are selected for project management. For those acquisitions
selected under that criteria, the functions that are to be
perforned by a particular project ms-ager and those which
are not, on a case-by-case basis, should be spelied out more
specifically in each program or proiect manager's charter.

57

T o el PO G AL e ¥ n vy v s matir - E T

S




COST ESTIMATING FOR MAJOR ACQUISITINNS

Realistic cost estimating is a valuable tool available
to both the Congress and agency management for progran se-
. lection, evaluation, and cost control during the weapon
3 system's acquisitior process. Previous GAO reports have
: shown that estimates of the cost to develop and preoduce a
Weapon system are frequently understated for a number of
! reasons. A considerable amount of the cost growth related
’ to the acquisition of weapon systems is directly attributed
to unrealistic cost estimates, The two overriding factors
influencing the quality of cost estimates are the lack of
completeness of a plan stating what should be done and in-
adequate documeniation on what was done and how and why it
was dona.

s Bl dak st

We believe that, without these two essential ingredi-
ents--a plan and a record of actions--it is virtually in-
= possible for management to intelligently select proper sys-
tems for development and then to control those systems and
manags the total acquisition process.

E SRy N A i 5

] We recommend that the Secretary of Defense develop and
.. implement DOD-wide guidance for consistent and effective
cost-estimating procedures and practices particularly with
regard to (1) an adequate data base of readily retrievable
cost data, (2) uniform treatment of inflation, (3) an effec-
tive independent review of cost estinates, (4) more complete
documentation of cost estimates, and (5) dependable program
definitions. The Secretary concurred in these suggestions
and advised us that several programs were currently uncervway
to improve this cost-estimating process.

TESTING AND EVALUATION IN ACQUISTTION MANAGEMENT

Taesting, another key management control in the acquisi-
tion process, provides visibility teo problem arcas and en-
ables management to make informed judgments on the progress
of weapon development. Our study revealed no uniformity of
procedure or universally accepted terminology in the test-
ing area. In those areas where various testing processes
had been estatlished, there were so many approved deviations,
substitutions, waivers, and examples of special circumstances
that we concluded that there was a need for better
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widerstanding of the basic theory and apgplication of testing
in DOD,

We believe OSD needs to examine the services® criteria
for granting exceptions to the overall policy with a view
to reducing this practice.

0SD feels that the new guidelines set forth in its
July 1971 DODI 5000.1 on the acquisition of major cefense

! : systems will go far in minimizing problens of the past.

b ? Recommendations

5

E - : We recommend that the Secretary of Defense dewvelop and

implement DOD-wide guidance to provide that (1) appropriate
testing and evaiuation be completed pricr to making key deci-
sions and (2) adequate controls be set over the granting of
any waivers from required testing and evaluation.

(A
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COST-EFFECTIVENESS STUDIES

Cost-effectiveness studies are one of the techmiques
used in reaching decisions as to which aoong sev-ral coapet-
ing weapons systems is more likely to achieve a predeter-
nined mission goal at the lcowest cost. The overall goal of
such stidies is to assist a decisionmaker by arraying signi-
ficant factors to help in identifying a preferred system
among the alternatives. ..

P N g
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The selecr.ion of the specific base line fot a weapon
acquisition program from the awvailable options must depend
on the type of comparisons which the cost-effectiveness
techniques can provide. These are essentially paper analy-
ses with linitations which can be alleviated only as the
weapon progresses in definition.

As a result of our review, we are convinced of the
definite usefulness of cost-effectiveness studies. ¥e be-
lieve the greatest advantage of the cost-effectiveness tech-
nique is that it forces adwvocates of a weapon system to
exanmine in depth factors to be zonsidersd in making the de-
cision and that it providers the decisicmmaker with a body
of knowledge vhich may otnerwise be unavailable. Froem vhat
we observed sound information was not awvailable in a mumber
of instances.
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PERFOSMANCE V-ASUREMENT ZOR S

A fundazmental vesponsibility of managers of major weapon
systexs in DC3 is t¢ ersure that visibility of the comtrac-
tors' progress on their cystems is sufficient to irdicate the
relfability of results teing displayed in terms of estab.
lisbed cost, sthedule, ard performance milestones., 7Io
achieve this, progran iznagers must have ranagement informa-
tion and conrrol systems referenced to taselines which will
provide early identification of developing prograzs., One
w2y to obtain this is to compare, on a regular basis, the
actual cost of specific wurk being performed with the planned
cost for that same work. DOD hias been vorking on this for
sone time, and procedures do exist for measuring progran

progress.

Use of approved performance menagement systems will not
prevent overruns or ensure achievement of schedule or tech-
nical goals. Through proper surveillance by the Govermment,
such systems should orovide early identification of problems
related to cost and prozress, which shouid emable alternative
or corrective action in the eariy phases of a progran.

Technical performance measurement has been recognized
as a troublescme area. Until some way is found to more
closely relate technicasl performancz achievement to cost and
schedule, erphasis should be placed om ensuring thet suffi-
cient critical technical nmilestones are included in contracts
and that achievement is ensured through a comprehensive test
and evaluaticm progran.




SYSTEM COST EXPERIENCE

Our analysis of the estimated custs ¢¢ develop 77 najor
weapon systems which are prepased 2% various points in the
development cycle shows thet the curient estirates through
program completion have grown 31 percent in comparison to
the planning ccst estirmates fcr these prograns. This is
down from last year's 40 percent reported on 61 systexs.
The decrease is attributed priuarily to (1) the additicn of
a mumber of new systems to our rev.aed this year, which has
reduced the program planning vase on which the percentzze
ccaputation is made and (2) the significant mnmber of quan-
tity decreases on many of *he 77 systems.

The latter point has been of particular concern to us
in our review this year, along with the other categeries into
which DOD segregates its weapon systems co2ct growth. A3 re-
ported last year, DOD instructions provide for classifying
cost changes into nine categories of cost variance and the
segregations being made are useful in focusing atten=ion on
areas where improvements can be made. An analysis cf fiscal
year 1971 alone clearly shows the great amount of cost
changes that took place. For the 45 systems on which in-
formation was available at June 30, 1971, we foun' that cost
changes totaled $30.8 billion in fiscal year 1971. About
$12.2 billion is directly related to changes in the gquantity
of uniis to be purchased, and nezrly all of that, or
$11.7 billion, results from decreased units to bte bought.
This, of course, means the unit cost of the remaining items
to be bought is increased. Not so obvious, however, tut
perhaps far more significant, is the impact of these quan-
tity reductions on interrelated weapon. prograss, all of
which are part of an overall plan.

This is not to say that cost growth or changes that ray
result in increase or decrease to a system's totaled antici-
pated cost or the reason for cost growth is bad. 1In many
instances change is desired and should be irplecented when
in the Government's interest. It does seem that the con-
stant fluctuation in the cost estimates is indicative of
some of the seriocus problems vhich canagement is faced with
and which are discussed in this report.
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SELECTED ACQUISTTIIM REPORTING SYSTEM-

DOD is contimuing t¢ improve the SAR s stem. Our re-
view was directed at evaluating SAR fror tie standpoint of
management. Two principal protlems idevtifi 3 relate to
changing baselines for measuring progress anc credibility
of cost estimates. A recurring problem is wh.. we consider
to be an unduly leng delay in submitting SAR to top manage-
ment through DCD. Instructions require Sal to be completed
in 45 days. lMore often than not it takes more chan 73 days
beyond the closing date. At June 30, 1971, there were 141
major wcapon systems in the DOD inventery; 52 wewe reported
on SAR. We believe visibiliiy on the others would te in-
proved if they also could be included in the SAR system.

Recommendation

We recommend that the Secretary of Defense reassess the
criteria for designating weapon systems for reporting on SAR
in an effort to expand the systen,

i s (3o i AR,
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APPENDIX III

DIRECTOR OF T{TL\8y Wi iIARCH AND ENGATEIRIVG
ALY D €0

15 MAY 1972

b, The Comptroller General

.' 5 U, S, General Accounting Oiiice

- 441 G Streect, N, W,

. ATTN: Mr. Hasscll Bell, Deputy Director,
N Major Acquisitions
- Washangton, D, C, 20548

‘ " Dear Mr, Bell:

In order to expedite our responee o your draft repdrt, “Acquisition of
Major Weapon Systemns, ™ to be submitted to Congress, we are providing
J comments in two parts. This letter covers our comnments on the Digest
3 of the report attached to this letter as Enclosure L If, upon completion
3 of the review of the entire report, we have further substantive comments
they will be submitted to you »wo Iater than 25 May 1972

We are pleased with your overall asscasment thax since last year's report,
meaningful and measurable progress has been mads in the management of

the acquisition process. We have carefully reviewed the yeport Digest and
are in general agreement with the Sndings, conclsions And recommendations.
Because the report is based largely on data as of June 30, 1971 it does not
consider steps that we have takew since that date which are responsive to

your recommendations, We have identificd these and other actions that

we have taken and suggest that you consider providing this letter to the
Congress with your final report,

With regard to your first recorsnesdation concersed with the requirements
planning process, we are comtinuing to emphasiac the development and use
of the Area Coordinating Paper {ACP) which was hricfly described in our
letter response to your last yeut's report. In the ACP's we establish
functional mission arcas corresponding ts the various facets of military
operations and in this framework the adequacy of epecific related develop-
ment programs is addressed, The ACP also idewtifies minsion deficiencies
and capability duplication in the process of formulating a general plan for
the mission area that will satisfy the operational meed. We have found

that the time and effort involved im the preparaticm of ACP's is greatey
than anticipated; however, we are confident of the neefulness of these
documents in our future plasning processes, Wkile omly four ACPs have
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been cornpieted as of this time, 34 more are in preparaticen. We have also

taken steps vo more closely relate our mission sreas and ACPs 0 the Joint

Strategic Planning System of the Joint Chiefs . Staff (JCS). A1 ACPs are
i being reviewed by the JCS. The Jaoint Strategic Planning Syvstera similarly
. : has been irproved in that the Joint Research and Development Objectives

Document (JRD)OD) now develops R&D objective s with indicarors of

3 relative military importance, This revision adopts missiom Lreas

k-, ’ simila: to those in OSD managemernt docurmnents which has resulted in a

. i . : close reiationship between JCS objectives and ACPs,

Most of the defense systems designated as "major" in accordance with DeD
Directive 5000, 1 have project managers assigoed, 82 as of the last count,

of which zpproximately 25 are general/flag rask officers. While there

may be additional programs that warrant progran managerment srganisations,
we believe that most of these will be picked up ia the norrnal Defense Systems
Acquisition Review Council (DSARC) review system, The management
structure of cach major defense system is presented at the DSARC reviewa
and in some cases major changes result. In the future the project manager's
charter will be presented for review at the first DSARC and at later DSARC's
if significant changes are proposed.

In the area of improved cost estimating the Secretary of Deiense, in
December 1971, asked each of the Services to make indepeadent cost

. estimates, in addition to other appropriate cost analyses, oa major
weapon systems at cach key decision point and to make these satimates
available for DSARC reviews. This action was followed in Jancary 1972
with the establishment, within OSD, of a Cost Araiysis Impiovenment Group
{CAIG) to review the Service estimates and to develop uniforyn criteria to
be used by all DoD units making such cost estimates, Under the CAIG's
leadership, policies and procedures are also being developed 1o provide

} a retrievable and well-documented data base upom which moze accurate
cost estimates can be made,

As for the recommendation concerning a uniform approach to infiation the
Assistant Sccretary of Defense (Comptroller) has isrued factors for the
. treatment cf inflation throughout the DoD and the Seiected Asgaisition
Report (SAR) now also requires identilication of inflation factors.

With regard o DoD guidance on testing the Secretary of Defemer has, within
the past year, issued instructions designed to improve the arganization for.
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quality of and timeliness of n.cessary test and evaluation. Continucd
attention will be provided to insure that programs are adapted to these
insiructions to the degree possible and as rapidly as possible, Also,
further attention will be given to the matter of establisking increased
controls over the grauting of waivers {from required testing and evaluation,

As for the adequacy of Selected Acquisition Report coverage we believe
that the criteria of DoD Instruction 7000.3 are adequate and that the lack
of SAR coverage on any major program is from failure to implement
these criteria, Most of the newer programs have had SAR3 initiated at
the appropriate time and we will insure that future defense cystems,
meeting the criteria, will have SAR coverage.

We appreciate the opportunity to submit these comments and hope that you
will find them usetul,

; AN
;J({u... qdiﬂ "
S. Foster, Jr.

Enclosure

.S, GAD, ¥ush., DL.C.
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