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C'P2aCU- . . .. . . ... ACQUIIITICN OF ".AJOR WEAPOIN. SYSTEMS

,a.O. TO C3,,XP•R&.S" Deparbtent of CEfense B-163058

DIGEST

Wý7 :%E REV1TzW "'S mwrD

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

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

pzINCS AND Co.cviSiONS

1. GAO has given recognition to, and is aware of, programs that have been
instituted by the Iffiee of the Secretary of Defense and the m• itary serv-
i-es to improve mana]aent of the acquisition process. GAO's overall
assessment is that, since last year's report, meaningful, neasurable prog-
ress has been made in improving the acquisition process. However, certain
troublesome areas remain that are noteworthy.

2. Considerable change is evident tin weapon system development programs.
GAO feels this is traceable to the early requirements plannirtg and to the
instability of program direction caused by Internal as well as external
influences.

There is a question as to whether, in the conceptual stage, ;ufficlent
consideration is given to establishing the impact of one weepor system
proposal on other p;ogramsn, on the total force structure of a service or
IDOD, or on the possible ceiling on dollar resoure.es. Some weapon systems
appear to have been conceived and justified as independent systems.

Once initiated programs chanqe because of the increasing cost cf the
item iself or because of the need to mak' funds available It- another
program for which resources are more urgently needed. (See ch. 2.)

3. Ueapor. system aceuisition problems are often aggravated by the cumber-
some organizational structure.

Decislcns related to systems selected for program management appear to
be based primarily on total expected cost rather than on a degree of
technical risk, a need for aggressive manage-sent ft,- that system, or the

T TSu 1



desir'bi•ity of Srcuping .:,--ilpei-ts into systems classed as major acquisi-
tions because of system interfaces and integration.

There were important differe'ces In the -sy project r,•nagers were orga-
nized and operated. The moet significant, but less apparent, difference
was the extent of their actual authority and oper.ating decisiomaking
powers.

T*ere is evidence of progress in improving the project managers* sti.tus
and training--further progress can now be achieved in their eperatir.g
enviromnents. Although it is im'iracticail to create a model project manager
structure that will fit automatically every major acquisition, GAO be-
lieves the manaqement structure for each acquisition should be tailored
to that particular program. (See ch. 3.)

4. A corsiderable amount of the cost growth in the acquisition of weapon
systems is directly attributed to unrealistic ear.y cost estimates.
(See p. 28.)

5. Testing and evaluation procedures and associated t.-minology vary greatly
among the services. The various test programs contained, many approved
deviations, substitutions, usivers, and examples of spedtal circiastances.
GAO has concluded that there is a need for better understanding of the
basic principles and for better application of testing in DO0. (See p.
34.)

6. The estimated cost of 77 weapon systems has increased by about $28.7 bil-
lion (31 percent). This increase represents the difference between the
original estimates and the current estimates of total program cost.
This is down f-om last year's 4O-percent increase reported on 61 systems
and can be attributed primarily to the addition of a number of new sys-
tms to our review, which reduces the program-planning base on which the
perentage computation is made. The other reason, which is o, much more
concern to GAO. is the significant nwmber of quantity decreases on many
of the 77 systems. (See p. 36.)

For the 46 systens for which complete cost data was available at June 30,
1971, GAO four.l that cost changes amounted to about $30.8 billion. Al-
most $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 d-creased units to be bought. (See p. 37.)

The effect of that kind of change is obvious--program costs go dow' and
individajal un;t costs go up. Not so obvious, but perhaps far wore ,ignif-
icant, is the impact of these quantity reductions on interrelated weapon
programs, all of which are part of an overall plan. (See p. 61.)

2
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The Secretary of Defense should:

1. Erphasize (a) a continuing rigorous analysis of vte need for rew ueapon
systems, Cb) a careful analysis of the impact of proposed needs on the
manpower and dollar resources of the total defense force as well as the
implication tc the plans for the usefulress of the equirnent already in
inventory. and (c) the inclusion througlotA of a properly structured proc-
ess which makes tradeoffs between various ways of fulfilling a function.
(See p. 55.)

2. Reexamine tne weapon systems which have been selected for project manage-
ment ar.d which have teen retained under proj.ct rmnagerni.t and spell
out specifically, on a case-by-case basis, the functions that a project
manager will, and will not, perform. (See p. 57.)

3. Develop and implement DOD-wide guidance for consistept and effective
cost-estimating procedures and practices. particularly (a) an adequate
data base of readily retrievable cost data, (b) a uniform treatment of
inflation. (c) an effective independent review of cost estimates, (dI
more :omplete documentation of cost estimates, and (e) dependable prO-grm definitions. (See p. 58.)

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

5. Reassess the criteria for designating weapon systcms for selected acquisi-
tion, reporting in an effort to expand the systen. (See p. 62.)

A _GE__C_ _ 5 ANDO__ M_ _E__LV_ _ I_

DOD has stated that it is in general agreement with GAO's findings, conclu-

sions, and recommendations anti that it has taken corrective actions.
(See app. 1i1.)

- ,�NA"�7RS FOR CONIDO• RATION BY 7W Co•0N;•.

This repor, provides *he Congress with an independent appraisal of the com-
plex problems associated with weapon systems development and procurement by
DOD--a matter of serious concern in the Com-ress.

T 3
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The investment to acquire major 10-p2rt1nt of Defense
(DOD) weapons =Y-i'- a heavy impact on'-th short.- sAn- Itng-
term allocations of Lhe Fation's B 3ecause of th.z
impact an.; because of ev"'.erxce zhat t1 e .,e.ncn syst'•s ac-
quisition process has rxit, Ii =!;. ci..., b;en conducted ef-ficient".y, consider.-able cczr-.irel i,d public ý_ttent=ion

has been focused on imnrovirg the orr--ess.

This interest and &ttenticr co-tin.ed during the past

year. The authorizing and approptiarion= comittees, as
well a3 otheAr committees of the C-.ngre: -, continued to direct
attention to major acquisitions anti g-. e particular emphasis
to major problem areas, including 3peclftc weaport systems.

The Congress has calle'l upo th.- General Accounting Of-
fice (GAD) to report periud:.cally on bhe progress of various
acquisition programs and to provide its co=mittees and meý-
bers with =ore reliable Jrfoz,%,tina an which to base judg-
ments concernirg issues invo'-ing its oversights and its leg-
Lsiative functions.

To effectivelyf-apond t3 the nseeds of the Congress -'A0

established a long-term program to provide up-to-date and
comprehensive data on major weapon systema. This report is
designed to provide an evaluation of the effectiveness of
the acauisition trocess and substantive factual drhta on cost,
schedule. and Gerc.-j.:ie cf the individual systems teing de-
veloped. It is presented in a format consisten:- with that
established in c'.r 'l-rch 1971 report and, in ge.: al, deals
with management actions taken since June 30, 197t-. The data
presented on cost aii.' changes covers the period from June 30,
1970, to Jwne 30, 1971; hcwever, the most recent informatin
available has been used as =ueh as possible in the other re-
porting areas.

DEVML0P!N-T F-f-?2CUS FOR
A-MAJOR ýJEAPON SYSTE

Tita developiment process for a major weapon system is
highly structured and couiplex, involves interaction between

* 3
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users and developers, and requires a suhstantial part of

DOD's personnel and morec.airy resources and a large segment

of the Nation's industrial cap.city. it is estimated that
it will cost mote than $16Z bill-on to acquire the 141

weapon systems currently under devlopmenL. Some $93 billion

of that amount in yet to 1-e appropriated by the Congress. An

oversimplified representation of the ra-ner in which weapon

systems evolve from an idea to production is shown in fig-

ure I on the fnllowinr page.

Conceptual phase--This is the initial phase in the ac-

quisition of a weapon system. In this phase, the need for

new military capability is established, a concept which will

provide this capability is developed, and the te&c l.ical 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 analyses, e~xperi-

ments, and test results. Advaroement to the next phase,
validation, is dependent upon satisfyiiVg criteria designed

to mt-Aasure achievement of the conceptma~l phasc's, objactive.

The Secretary of Defense's approval is required to tuthorize

the program to move into the validation phase.

Validation phase--In this phase, the preliminary- designs

and engineering for the weapon system are %erified or ac-

complished, management plans are mude, proposals for engi-

emering development are solicited and evaluated, and the de-

velopment contractor is seleeted. The objective of this

phase is to verify that the technical and economic bases for

Initiating full-scale development of the veapon system are

valid. Advancement to the next phase, full-scale development,

depends upon establislhent of achievable performance speci-

fications for the weapon system that are supported by an ac-

ceptable proposal from the dexwlopment contractor selected.

The Sec ýetary of Defense's aproval is required for the pro-

gram to move int,} the development phase.

Full-scale doveloz2LnM-- Rn this phase, the design and

engineering of the weapon system is aceom-lished. The devel-

opment contract ýs negotiated and awarded; the prototype of

the weapon system is developed, produced, ard tested; and the

detailed specifications for manufacturirs the weapon system

are prepared. The objective of this phase is to develop a

weapon system acceptable for produca.on. Advwvement to the

.. .
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production phase imust bt author!zed 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 vali-
dated by a series of production acceptance tests.

Production--In this phase, the weapon system ij produced
in quantity for deployment. It begins when the pi Lduction
contract is negotiated and awarded. Production acceptance
tests are crnducted to validat¢ the adequacy cf the produc-
tion model ot the wea.on systL.:. 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 pbase occurs when the first operational anit
equipped with the weapon system is deployed. However, pro-
duction continues until all required quantities of the weapon
system are produced. The production phase includes tests of
production, service, and user acceptance.

Many potential weapon systems never progress beyond tie
early stageR of consideration, e.g., the conceptual phase.
There are nany reasons for this: unavailability of neces-
sary tv.chrology; realization that a potential system may be-
come too costly for its intended purpose; anticipated obso-.
lescence in terms 3f threat that the system is intended to
cowiter; or subsequently, more effective competition by
another system concept. ks a system passes through valida-
tion, the GoverrnentI s coi•mitment to it becomes fi"-mer. By
the time the system reaches full-scale development, the Gov-
errient'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 crit-
ical delivery dates and are costly. Few really acceptable
options are available to the Govenment 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

S.early stages of acquisition.
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CNCEPTS OF THIS '-3TUDY

.t was clear to GAO that the underlying ranagement dif-
ficulties and th- problems of taking sound day-to-day actions
at all levels were eeep seated and could best be evaluated
by a systematic review of the entire process by using spe-
cific systems and phases as a basis ior case studies.

At the outset critical major weapon acquisition manage-
ment actions and decisions, which would occur in every ac-
quis'tion, were Dutlined. In determining these crit ical
actions, DOD's own criteria and objectives were vised. The
critical mai.agement activities examined pertained to

-- requirements for systems,

6 -- assessment of .ýechnical progress, and

-- organization and procedures.

Several faczors influenced our selection of specific
weapon systems. First, we selected some of the systems for
which the Congress or DOD would have future options regarding
further courses of action. Second, we selected a number of
weapon systems which recently proceeded into the early phase
of the acquisition process. This factor is most importanz
"because prcblems occurring in the earlier phases may plague
the system for years and may adversely affect the cost,
Lchedule, 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 options
are available to both DOD and the Congress. Although little
is to be gained by dwelling on problems which have occurred
in weapon systems where options are low, we have included a
few suc-h systems in our study since they provide the best
means of aspessing the full import of sound and unsouund past
actions.

To fulfill our task we reviewed 38 systems (11 Air Force,
11 Navy, and 16 Army). We reviewed also cost and schedule
data from a xnmber of other systems. Still other systems
were reviewed At the request of congressional comnmittees.
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 established in our first report. We
also examined some of the more critical problem areas in
greater depth.

LD chapter 2 the instability of acquisition programs is
discussed. Chapter 3 contains details of our observations

on project management organizations, staffing, and procedures.
In chapter 4 several of the management actions critical to
weapon system acquisition are described in sane detail.
Chapters 5 and 6 are concerned with system acquisition statusand 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 acquisition--conception,
validation, full-scale development, or production.

Information on these programs was obtained by reviewing
Slans, reports, correspondence, and other records and by

intervqwwing officials at the system program office, inter-
medt.tte and higher commands throughout the military depart-
menos, and the Office of the Secretary of Defense (OSD). We
evaluated management policies and the procedures aud controls
related to the decisionmakling 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
milltary threat or the technology, (2) develop technological
approaches, or (3) involve ourselves in decisions while they
were being made.

!IIi



CHAPTER 2

PROGRAM STAB.LITY

In our March 1971 report to the Congress, we pointed
"out that to effe:,ively pursue program objectives required
stable priorities and consistent program direction. We ex-
pressed the belief that the developzrant of a comprehensive
OOD-wide prio-.ity system was a &irst step toward incorporat-
ing stability into programs. Accordingly, we recommended
that the Seczerar> of Defense make every effort to develop
and perfect the Dor-wide method--then in its early stages of
development. The uetbod was designed to be followed by all
military services for determining two things: first, what
weapon systems were needed in relation to the DOD missions
and second, what t~he priority of each should be in relation
to other systems and their missions.

In the fall of 1971, DOD emnoumced its new system for
a revised Defense Plarzming, Programming, and Budgeting Sys-
tem (PPBS). This new system furnishes fiscal and logi stical
guidance for a 5-year period and provides for attaining re-
quired support levels by the end of that period.

The revised PPBS centers around five, major changes.

-- The system is designed to accept National Security
Counrij input at key points.

-- Econcmac realism is introduced at the earliest 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 Toint Chiefs of Staff are involved for a longer
period of time, and their views on force., priori-
t~es, and risks, a. expressed in the Joint Force Hem..
orandv, have a k"y role in the development of the2 5-year defense program.

-- The responsibility for analytical input has beetk
shifted to the services.

12
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-- The cycle is extended by about 4 months and provides
an opportunity for a more active dtalegue among the
services, the Joint Chiefs of Staff, and OSD to get
the full benefit of the best thinking in DOD. There
is time for differences of opinior, but there Ls more
time tL reach agreement.

Although it may be too early for the influences of this

revised system to be felt, the frequency and extent of
changes in development programs suggest that the system ib
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 hardenere and
were not consistent with original statement.s of need or with
earlier indications of the important relationship between
one subsystem and another.

-- I Between June 30, 1970, and June 30, 1971, there was a
net .3ecrease of $4.2 billion (from $117 billion to
$112.8 oi~lion) in total ez.timated 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 measure cost fluctuations amount-
ing to nearly 25 percent of the total estimated program
costs indicate a major problem.

All programs are reviewed periodically, and a degree of
modification is to be expected. As a rough generality, per-
formance requirements for eL-ategic programs undergo less
frequent modification than do tactical programs. One of the
principal reasons for the fluctuations in tactical weapon
systems programs seprs to be the changes in mission concepts
during the development phase and their relationship to other
programs, either in inventory or under develtpment. In-
s•.ances of substantial changes in the performance require-
ments for individual systems being acquired aze coz-monplace.
Some examples are the F-14, LANCE, LAMPS, F-Ill, SA_1-D, HAWK,
and AEGIS.

Rxazaination of a rr-mber of programs provides clear il-
lustrations of the penalties attendant to planning and pro-
graiung where such management metbods as those we recommended
last year are lacking. To assist the Secretary in

• --I
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accelerating the izarlementation 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 ead weapon systems.
There is a question vwether, in the conceptual stage, an at-
tempt v.as made to establish the impact of a weapcm proposal
on ot'ier 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.

'44
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CUTBACK C\ TIW DLGN FROCR__

The requirezent for nuclear-powered guided missile

Sfr i g a t e s ( D L G N s ) i s z l o s e l y r e l a t e d t o G ie N a v y ' s p r o g r a m
for acquisition of nuclear aircraft carriers (CVANs). The
Navy's stated program is to provide four DLCNs for each
nuclear carrier, although according to Navy officials, a
nuclear-powered guided missile :r-riser- (C0N) may be sub-
stituted for a DGN. I.t Jt ne 30. 1970, the Ntsvy had one
nuclear carrier in operation and two additional carriers
under construction. At that date the Navy program antici-
pated obtaining three additional nuclear carriers.
,t At the same date the Navy had two DILNs and cae CGN in

operation. Two additional DLCNs were under conEstruction.
To provid& for a six-carrier program, the Navy needed 19 ad-
ditional DIGNs. 1his quantity was increased by an additional
four ships required for r-eserve and other purposes, making
a total of 23 neces--ary.

Early in 1971 the DIGH pro3ect office was instructed

to reduce the number of DI2Ns from 23 to six, the Navy posi-
tion being that this quantity would satisfy the escort re-
quirrments for the three rnuclear carriers then in use or
under construction. A faw zonths later the req.iremrnt was
further reduced from six to three.

This same information folUows in tabular form.

"M. Ls needed
for the

CVN rora ONA1 vrogra

In operation 1 4
Under construction 28
Anticipated 3 12
Feserve .4

6
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DWN 1)rogr.am
6-30-70 M rch 1971 6-30-71

In operation 3 3 3
Under construction 2 2 2
Planned 23 6 3

28 11 8

The rationale fer these changes was explained in two
letters from the Deputy Secretary of Defense to the Chair-
man, Joint Coumittee in Atomic Energy, as follows: (1) the
substantial overall cost of the DLCNs (about $250 million
for eech ship), (2) other high-priority needs of DOD, (3)
limitations on funds available for defense, and (4) the de-
sire to incorporate new weapon systems on the DLGN, such as
the AEGIS missile system currently under development.

'There are several interesting aspects of the reduction
in quantity of DIGN-38s. The decisiona 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,
the Navy's ship acquisition plan stated that the AEGIS would
not be ready in time to install it on early ships of the
DICN-38 class. Navy officials stated that AEGIS could 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 DI fN-38 from 23 to
three illustrates the problem we see in the present Defense
planning. The rationale given 1y the Deputy Secretary is
the kind of rationale that cculd be applied to almost any
program. All weapon systems are expensive, and costs are
increasing rapidly. Mhere are always other high-priority
needs; even in the best years funds have been limited, and

- new weapon systems must always be incorporated.

it Clwiously the 23 DIGN-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

* I clear. We think that the real question is how this substan-
tial reduction equates with what the Navy thought its high-
priority needs were 4-1/2 years aFo. what they think they
are now, and ihat really :ms changed in the wcy DOD planned

to accomplish its mission.

16
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PLANNED USE OF .THE AEGIS MISSILE SYSTEM
AEGIS, an expensive, advan#'ad surface missile system,

will not go on the DLGN-38, the ship fo= which it was
originally intended. Unless a new class and/or ctasses of
ships are authorized for constrr--tion, the alternatives 9
for designation of a ship for AEGIS will involve modifi-
cations to the AEGIS system: design changes to ships under
co-.istruction; or retrofitting ships that are, or will be,
in the fleet.

A modified version of AEGIS suitable for installation
: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 the 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
is scheduled to be available.

There are many alternatives, such as retrofitting
either the DD-963s which will be completed before AEGIS
is available or the guided missile frigates in the fleet.
The Navy has 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

jships.
Si The designation of a need and ships for the AEGIS has

* alternately changed from the initially intended DLGN-38
"4 (10,000 tons) to a possibility of 0D-963s or DLGs (7,600 tons
P! and 5,900 to 8,400 tons, respectively) and ncv 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 platform for AEGIS is getting
smaller and smaller, AIZTIS must be scaled down accordingly.
The Navy recently statea that th2e peri•orrave objectives of
a scaled-dovn system were the ser as those of the larger
system except for reiuced target-haniling capacity.

MWS. mewC.. AMl ?JUS!M.ASTER

The Arzy considers the capabilities of the armored
reconnaissance vehicle (ARSV) and the uechanizwd infantry
combat vehicle (MICV) to be closely related; they are
considered to be comanion weapon systems. The BUSlu{MAST
weapon system is designated as the primary armament for
these vehicles. All three systems are urgently required
to meet a tareat that could not be met with oxisting equip-
ment, yet the histories of these systems do not reflect the
stated urgency of the requireuent.

The project managers have considered these systems to
be ready for the next phase of the acquisition process for
quite some tine, but progress of these progra=s has been
delayed substantially. BUSHIASTER, MXCV, ar* ARSV do not
represent any great advancement in teclnology, but they
have spent 10, 7, and 5 years, respectively, in the concept
formulation phase. The deployment dates have slipped 13,I 3, and I yean.j, respectively. C0t the funds that have been
appropriated fo0r BUSHMATER and MXCV. a large proportion
has been reprogramed for use an other programs by either
the Army or OSD. The Army, early in 1971, made the decision

* to enter the development phase of all tiree systems at the
earliest feasible date.

Since 1967 the planned procurement of BUSHRASTER has
dropped 94 percent. The procurement objectives for ARSV

-• ~and MICV have been reduced substantially also. Current
procurement plans include only enough BUSHATR to equip

the iuediate needs of JICV. The gun system that has been
designated to serve as an interim veapon for ARSV does not
have the capability required by the Ar=y at extended ranges.
In addition, that gun is currently being retrofitted onto
another vehicle and will have to be rezoved before it is put
on ARSV. The Army still believes WSHASTER is the best
weapon for ARSV, as well as for MICV. Under present ftmdiug
constraints the Army is now planning to retrofit M1139 guns

sJ
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for AMSY because this approach would provide a marginally
satLafactory interim capability. However, the Army still
hopes to acquirc funds in the future to equip both vehicles
with LIT1NASTER. In addition to pLoviding these vehicleL
with the most desirable gun system capability, the increaser
procurement would produce an added benefit of lowering the
unit cost.

These three programs were initiated in about the same
time frame and ostensibly 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 levelc of funding.

Delays in MICV have been attributed to its relatively
"•' ~low priority, ftmlding constraints, changes in management

of the ARSV program, -any slippages occurred due to such

factors as procuremeni method changes; delays in the con-
current acquisition of the BUSHMASTER gun; and the time
needed to (1) reaffirm the ARSV program as the means of
satisfying the requirements, (2) conform the program to

S~changes in the acquisition process, and (3: prepare, revise,

land coordinate the developant conrept paper, the management
document used es a basis for the decision to advance to
another phase. Also causing schedule slippage vas evaluating

the program to consider alt _-native versions anm proposais
in response to funding constraints resulting from the low
priority of ARSV in relation to other Army programs. The
long delay in the BUSHMASTER program has been caused pri-

amrily by the delays in the MICV and ARSV programs noted
above, deletion of U.S. Marine Corps and main battle tank
requirem•nts, and increased fiscal constraints.

___ 6" 1:
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CHAPTER 3

ORCANIZATION, STAFFING-, Mt PRCC.sDUvRS

Last year we reported on some of the problems in orgs-
* nizi'g for weapon system management, including the differing

practices follow•d in each of the services. We contrasted
project manager organize.tions that are essentially 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 h-eavily on functional organiza-
tions for support (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 hbae made further studies of
the organization for project management in DCO, including
the differing organizations in each service, a more detailed
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 project manager really
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 project manager really
have over the contractor(s)?

*�The answers to these three questions varied widely
<1among and within the services. A greater degree of control
°.4 appeared to be present In some Air Force programs, and the

least control was evident in Navy programs; the Army pro-
grams were generally somewhere 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 facilitate a
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more effective management and technical bast for plenning
"and assigni•g management and technical responsibilities by
operations within those governmental offices responsible for
icquisition of defense items and those contractors furnish-
ting the items.

The Airborne Warning 4nd Control System (AWACS), headed
by a general officer, is a fairly typical Air Force pro'Ject.
The project 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 irdependent ..echnical apprais-
als and cost, schedule, and performance changes both in the
initial design and in the day-to-day management of his proj-

elAn examination of the wore breakdown structure shows
that all the hardware development is the direct T sponsi-
bility of the project manager. He is responsIble for all

* hardware items, such as navigation and air vehicle subsys-
* tems and ccciunication, 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 mana&er rust agree on schedules and pro-

erams. Most of these agreements are written and art. fairly
specific as to aircrrft required, when they are required,
and the responsIbilities of the parties involved.

The XH-803 (formerly 14BT-70) and the M-60, both tank
* tprogrums, are reasonably typical Army projects. The XH-803

*, Is managed by a senior civilian who reports directly to the
Cocuanding General, Army Material Command, and the 21-60 is
managed by a military officer of lesser rank who rer*e. to

*. the Commanding General, Weapons Command, a laye, lover in
t I the organization.

In both cases the project managers rely more on other
wAy organizations for technical expertise than does the

AWACS project manager. As many as seven major Army coumands
(each with its own missions, such as weapons, missiles, mu-
nitions, etc.) may be involvnd in the development and pro-
dtuction of a tank.

i 21
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Reliance by the project manager on organizations whose
basic mission is differeut from his own for knowledge as to
what is available for him to use, with no real way to ap-
praise the alternatives, places him in a difficult pesition.
Even when the project minager has knowledge of what appear
to be acceptable alternatives to those offered by the func-
tional experts, the slufgishness of decisious th-ough the
various organizations slows the whole acquisition process.

Probably the most complicated structu-re of all involves
-Navy ships. There are two reasons for this: (1) th. Navy
believer strongly in austere project management organizations
and in heavy reliance on functional organizations and (2) a
ship is essi*ntially only a platform containing a very large
amount of c-quipment developed by others. Fuih of the com-ponentry is of such magrtude as to bs individually managed
wid has complicotions 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. One--staffed by
seven people--reports to the Chief of Naval Material (CC4)
and is respousible for broad planning and direction, s.td a
second--staffed by 55 people--is responsible for the acqui-
sition of the ship and reports to the Ship Systems Comand
a suborganization of CNM. The -i-ogram involves 37 subza-
rines estimated to cost $6.8 billion over a 5-year period.

In all, the project manager interfaces with 23 organi-
zations responsible ior the 211 pieces of equipment making
up the 15 dubsystems 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-
*ralized written agr-ements. Seven of these secondary man-
agers are project managers who have their own functional
interface problems.

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

" AUTHORITY O? PROJECT MANAGERS

With some exceptions the military services have not
placed the project manager high in the organizational struc-
ture becase of such practical considerations as the large
number of project managers and the need for them to work
directly at lower levels of the organization. ThL effect
has been to create levels of review authority contributing
little to the process of formulating decisions.

A projact manager 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. lie is fre-
quently out.anked in the functional and staff organizations
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 approval for action in these
functional areas must also clear through these organiza-
tional layers.

Proj.ct managers operate under charters that tend 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. MTere are -)me

exceptions; for example, the F-15 tends to be more s. .- t,.fic
about what the project manager can and cannot do.) l'1c
charters state that the project manager has broad authority
and responsibility.

In actual 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 eng.lneering, etc. Since the
rules are written for everybody, they fit almost nobody.
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When the project manager relies on support from other
technical managers, he usually operates by means of vritten.
agreements. The use of letter agreements between project
managers and the functional organization adds little in the
way of real control to the project managers' operation,
except in those cases where the agreements are specific.
The agreements are generally very vague and say little more
than "'we will help each other." The agreements usually do•:! not sp-.IcIfy euch things as who makes the-final decisions,

i• I what kind o-f control the project mtanager exercises over the
.•( development, or the mechanisms available to him to know that

-wat is being developed is best for his project.

0-2

42



EFFECTS OF FUTIONAL ORCANIZATIONS AND
LAYERING ON PROJECT ANAGFOMNT

Discussed below are several illustrative examples of
the kinds of problems the system creates for project managers.

* Literally thousands of such examples could be given because
they are typical of the way things are done and decisions arc
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 organizations
involved.

1. The project office for the MARK 48 torpedo initiated
a procurement request and associated documents for modifica-
tion kits for the submarine fire control system estimated to
cost $5 million. Without the kits the effectiveness of ti.e
torpedo is impaired. The request was therefore considered
urgent, a.•d to expedite matters a letter contract was to be
awarded.

After preparation, the request was sent through the
HARK 48 project office for approval and a copy went to the
Naval Ordnance Systems Commuand for processing. The cowmand
processed it through the Contract Office Planner, Logistics
Support, for a priority rating; through administration for a
security classification; through Plans, Programs, and Finan-
cial Management 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; c.ad was reviewed by command lawyers and special-
ists in small business, labor surplus areas, security, pat-
ents, and various layers of contract administration. Zach
layer of budgeting activity through the Chief of Naval Oper-

.Iatlons was notified and signed off on required repragrazing
S !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 request was initiated, L package
of prenegotiation data, approvals, routing sheets, rccomLenda-
tions, fmnding data sheets, and other assorted data was given
to a negotiator. He drafted a proposed contract and sent it
to legal# patent attorneys, inspection accepcance, data re-
quirements, security, and fiscal groups for review and ap-
proval or recommendations. Af-er considering further recom-
mendations, making necessar-y changes, getting approval from
legal, obtaining a business clearance letter from Naval Mte-
rial Command, and :erzifying a contractor's compliance with
provisions of the Equal Opportunity Act, the Naval Ordnance
Systems Command negotiator was finally able to send copies of
the contract to the contractor for signature. After the con-
tract was signed by the contractor, it was signed by the
Navy's contracting off.cer and was sent to the distribution
center for reproduction.

It took 4 monchs ou an expedited "rush" basis to get
from a procurement request to a letter contract, during wMlch
time it was subjected to at leart 174 control, review, and
approval points within 74 organizational Plements at eight
different management levels. Allowing at. average of 21 work
days a month, the decisiorizaking process was ablL_ to react
about twice a day. In addition, most of the precontract re-
view and approval w'..1 be repeated as the ?etter contract is
definatized into a negotiated fixed-price-type contract.

2. In August 1970 the project manager for the CHAPARRAL/
VUICA! missile system requested that the Missile Command pre-
pare a product improvement program for an improved guidance
system on CHAPARRAL. Also in August 1970 the Deputy Secre-
tary of Defense requested that the Army, Navy, and Air Force
work together in exploring the possibility of obtaining a
comon missile, possibly by adapting the Navy SIDEINDER to
Army and Air Force use. The common missile, if developed,
would be %used by the Army in lieu of CHAPARRAL.

In January 1971 the Commanding General, Army Materiel
Comsand, determined that it was not feasible to replace
CHAPARRAL with a coason missile. He therefore recommended4 that the Missile Comzand guidance improvement proposal, des-
ignated MDD-1A, be incorporated in the CHAPARRAL.
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* A Missile Command report, CWAPARRAL Improvement Program,
which included HOD-lA and an active optical fuze program,
was submitted to the A.--my on Felruary 31, 1971. The package
was returned on March Z, 1971, tor detailed cost data and
more justiftcation thar hal been submitted. The Ar=y also
requested that each prcposal 1-e submitted separately and
that a comparison study- df thc' !)D-IA and REDEYE II S-f-lSER
be provided. The Army Missile Command had previously re-
ported (on January 13, 1971) to the Army that several in-
frared seekers, includin:g REDZ-S, had been investigated but
had been elininated for consideration.

The revised MOD-IA product i.mprovement program was for-
warded to the Army in May, and the new bt)D-lA/RflDSYE study
was forwarded in June 1971.

During an Air Defense review in August 1971, an Army
representative of the Chief, Research and Development, again
raised the question ccn-rning use of the REDEYE SEEKER.
The Chief of Reseerch arm Development withheld concurrence
of IDD-IA un%.il a group, went to the Missile Command in Sep-
tember 1971 for a briefing on the REDEYE and fl0t-1A.

The project was finally approved by the Army on Decem-
ber 3, 1971. As of Februar/ 9, 1972, some 17 months after
it had been initiated, the project was awaiting approval in
OSD.

In summary, we fou-d some &portant differences in the
way projtct offices were organized and operated. On some
p: -grams the project manager is placed ir an environzaent
where he really does not have control over his project.
Technical fc ,tures of bhis program are under the direct con-
trol of others. The objectives of supporting organizations
are not necessarily the same as his. Essentially, all the
procedures under which his project will be managed are pre-
scribed. Almost everything he does is done under a set of
rules that gives him flexibility only to the extent that he
is villing to ignore tht•- lHe has little control over his

"Ii contractor because he lazks authority to make contracts and
bec nuse, in any event, the procedures the contractor will fol-

* 5low are prescribed by a similar set of rules.
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CHAPTER 4

ASSESSMFNT 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 they related to several of
the critIcal uanagement actions discussed in last year's
report ,'nd Again in this report. Also, they have been par-
ticularly ".coublesome in weapon systems acquisitions.

COST ESTIMATING FOR MAJOR AQUISITIONS

Cost growth in acquiring weapon systems continues to
be a significant problem in DOD. Mu•ch of this cost growth
is attributable to unrealistic cost estimates. We 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 documenta-
tion on what was done and how and why it was done.

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

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

We suggested that the Secretary of Defense c,.nsider
further development of DOD-wide guidance for consistent and
effective cost-estimating procedures and practices. Ele-
ments oa particular importance are:

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 documentation of cost estimates.

5- Dependable program definitions.

SWe believe OSD agrees with our basic conclusions. To
improve procedures and practices OSD plans to take steps to

provide the necessary guidance to DOD conponents. Tils
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 systes.
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 that the services also were taking
some action to improve their cost-estimating capabilities.
For exapke, the Navy has established a resource analysis
group. The Arty is assigning a project officer who will be
responsible fn.r the developrent of an independent parametric
estimate for each system which either is covered by a selected
acquisitiorn report (SAR) or is subject to a defense systems

4 t acquisition revirs council review. The Air Force Systems
Command is about to reissue its Cost-Estimating Manual.
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COST- EFF..TIV...S. STUDIES

Cost-effectiveness studies are one of the techniques
used in reaching decisions as to vhich emong several com-peting weapon systems is more likely 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 supposed to fill, the alternative technical solutions
available to meet that need, technical performance charac-
teristics of each alternative, cost associated with each
possible solution, and criteria for choosing =mong 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 ;5sstem selected by allowing for changes in threat,
technological advancement, or desired level of drfense.

The basic elements of a cost-etfectivene..s study in a
weapon acqui:nition program are:

-- Statements of theu missinn(s) to be performed.

-- Inclusion of alternative weapon syqtems.

-- Disclosure of comparable estimated costs for each
alternative.

-- Logical presentation of relationships, incl1ding
costs, predicted effectiveness, and assumptions.

We axe convinced of the definite usefulness of cost-
effectiveness studies. 's believe the greatest advantage
of the cost-effectivenes* technique is that it forces ad-
vocates of a weapon syste. to examine and record the real
reioneed, alternatives, relatsi costs, and assumptions consid-S~ered. This serves to provide the decisiornawker with a

body of information which is helpful in making a decision
at an early phase in the acquis3tion process. Continual
updating at major decision point. would help confirm the
development of the most cost-effective weapors.
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In the cases rewieved we found that some weapon system
cost-effectiveness studies were comprehensive and provided
the type of information on aspects nceded for decistonmaking.
However, we found also other studies which lacked objec-

*i tivity and which appeared to be designed to support the po-
sition of the advocating service in that

-- known al:ernatives were exclJ$4 from the stut.,-,

-- 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

Smisleading information were 1,urnished for decision-

I We found further that studies were not updated to con-
eider ich program changes as

-- availability of actual performance data at variance

with predicted performance data,

-- major cost or que-'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 their
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.

*7

I.



'4

PERFORMANCE MEASURfL*2T
FOR SELECrED ACQUISITCONS

Department of Defense Instnrctic-n (DOD!) 7&2O.2, Per-
formance Measurement for selected Ac.culsitions, vas promul-
gated by the Assistant Secretary of Defense (Co-ptroller) on
December 22, 1967. It is intended to provide the criteria
for contractor reporting of valid and up-to-date data for
measuring progress against cost, schedule, and tecwhnical
plans. From the time it was issued, D-CI 700G.2 has been
iaplemented within the services with varying degrees of en-
thusiasm. The Air Force has made subrstan=ial progress in
implementation, and the Army and Navy are beginning to make
progress.

Questions concerning interprntation of basic criteria
provided in the instruction were major contributing factors
to the services' ZaiI,.re to make better progress. Other
prctblems involve the -tmpltenratiun and validation process

on a plantwide basis, validation of major subcontractors,
joint validation by :i- prscuring agencies, defl.it.Lg re4sur-
able effort, and ev•J;...ting technic.,- pcrfornarv-e progress.

Adecpacy of criteria esta•bished
for rogram performanct measurement

The criteria of DODI 70•0.2 provide the basis of deter-
mining whether contractor rmanagement control systems are ac-
ceptable. With one exception, the lack of criteria related
to technical performance Masureenzt. we believe the criteria
provided in DODI are edeq-ate ior this purpose.

The DODI criteriL have been desigxed around cost and
schedule managemeant and have generally excluded technical
performance measurement because accepsable criteria have not
yet been developed. Military standard.499, dated July 17,
"1969, contains technical performance measurement criteria
"which were approved by W3D for application on a test basis.
These tests are continuing but have nfl been approved for
use on all systems. We believe that DW0I is a significant
improvement over past practices of cotrolling on t-q basis
of funds expended, without the ability to measure related
work units accomplished.
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Satu~sof implementation efforts

Durin& the period April 1969, vhen the first contractor
activity vaz validated by the Air Force, to February 1972,
the services approved cost/schedule control systems criteria
i•plementations of 25 contractors at 36 of their locations
where work on major weapons was being performed. Of the 78
weapon systems discussed in chapter 5, 16 were validated as
meeting the requirements of DODI 7000.2.

In total, 19 of the systems approved to date were on
Air Force contracts. The Nai, validated three contractors
and has efforts underway at six locations. Systems In use
at three Army contractor locations have been validated, and
systems at 14 other locations are currently recommended for
validation. In addition, the Army has nine rore validation
efforts in process.

Other problem areas

Baseline maintenance 4.

One of the basic features of tLe DODI criteria haCL been e
the employment of a firm baseline Uth enables the contractor
and the Government to measure cost and performance progress.
By maintaining a firm baseline, program status can be pre-
sented in terms of contractual costs and contrect 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-I),firm baselines were not maintained. In the case of the Navy

F-14 and S-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 viriances.
Contractor program planning and control persomnel int'.cate
that they consider the flexible budget baseline presantly in
use to be a more realistic measurement of pertormanme.

On the Air Force B-1 program, performance is measured
K I against a short-range budget and the contractor does not use,

or attempt to use, the time-phasei total contract plan for
* performance measurement. The rarionale given to us by con-

tractor officials for this is that they believe it is
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ditficult to make realistic time-pnased estimates for gen-
eril wo-rk tasks that are not defined in eiiough detail .to-
warrant assignment of budget and schedule during the early
stages of a development contrant for a sophisticated weapon
system.

Use of approved performance managament systems alone
will ntt prevent overruns or ensure achievement of schedule
or technical goals. Throug,;h proper surveillance by the
Government, sach -syste -- should provide early identification
of problems related to ost and progress and should enable
alternattve or corrective action in the early phases of a
program.

TechuAcal performance neasurement has been recognized
as a troublesome area. Until some way is found to more
closely relate tecimical performance achievements to cost
and schedule, emphasis should be placed on ensuring that
suffi•t.ent critical technical milestones are included in

contracts and achievement ensured through a comprehensive
test and evaluation program.

TESTINý. AND EVALUATION IN
ACQUJSl'C*__ MANAGE-MENT

The Deputy Secretary of Defense has enunciated, since
July 1909, a series 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 number of instances
whe-e decisions were made to advance weapon systems to some
stage oi production before completion of adequate testing.

Each of the three services has longstanding policies
that require 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 procured by the Army in recent
years have been procured under this waiver. Similarly, the
"MARK 48 torpedo, the F-Ill aircraft, and a number of other
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weapon systems 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 Zor alter-
native positions or time for repair, if needed.

-- Test and evaluation was not accomplished quickly and

-- Test and evaluation procedures and associated tedi-

nology varied greatly among the services.

-- Complete and valid test data was tot 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.

-ill
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ChAPTR 5

StSTEH ACQUISITION STATUS

In our review this year we analyzed the status of 78
major acquisition systems. One of the systems we reviewed
CUIM4S) has not vet been aipproved by the Secretary of Defense,

* ~and no program cost estimates have been provided to us.* The
estinated cost of the remaining 77 systems has increased
about $28.7 billion from the cost anticipated in the planning
estimate to current estimate through completion. It has in-
creased about $13.4 billion from the cost anticipated by the
development estimate to current estimate through program comn-
pletion.

As reported in the SMR s5-stem, these cost changes are
not cost growth in the sense of measuring cost increases for
identical programs from iinitial baseline to current estimates.
Rather, they are the net of a great numiber of changes, in-
cluding inflatior., cost estimating, quantities, weapon sys-
tems capabilities, and schedules. in effect, the SML 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 need for tb..
prov-ed cost estimating.

Asammary of program cost estimates for these 77 sys-
tems is shown in the table below. The detail for each sys-
tem is shown in appendix I.

Oak*& ~ n. flefiv trleNs ntn O

V Oateao .2ins. Cot eata te t.
goPt* &I a bwl.%t tbrmt Tot al

&At row." % 3eOfl.% a¶.the.9 -A.a*n.3 9,722.1 50.500. $5.3NO.-&
2W v Ora.t

60n441 tiiLewouu teiesotelttemdtei
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sYsTEM cosT EXPERIENCEii I In past reviews we found that there had been consider-

able changes in the estimated cost to complete r. program as
it moved through tha acquisition process. Present SAR in-
structions provide for classifyirkn 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-
ist. For the 46 systems on which information was available
at June 30, 1971, we found that cost changes totaledS-$36.8 billion in fiscal year 1971. These changes are ana-

!yzed below by type of change and by military departuent
and are discussed in detail in subsequent sections of this

'a"Alvsil of ast Chi=re. in scS4 Yfgjjxj429

Owe durtra
hrfiscal year

Total quantity

Other charnges:fn"9104 $ $744.1 1,638
Support 167.7 516.8 1,130.0
Sdetdlte W.6 364.7 1,4"5.5
' orm•Le 1,326.9 1,251.3 1,S".3
_t•titize 295.0 2,86?.0 2.287.1 3,469.9
Sundry 5.5 561.0 1,926.2 2,553.7

Total other

Umber of Sys-

tem 11 24 11

Ibtes:
1. ;te abow data represnts total chages (Lter ases wad decra se s).

othe than quniutty, vhtch oc~crtmd to f Local ývar 12n1 on "6 sys-tam for whAch we hav ea"arable data.

4 2. The above types of charipse ware or~tanl~y adopted by GAO C &"e e du
of WD as proper clsestftcetiotu of the cmswa or t•easo for
cha•• s. After several reviews of this bests, e have, comclued
tbat. in the future, mor specit Sc analysla of champs wil result
ln.pxraved clasaifications of the basit c•m•*,
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Our analysis of cost changes of weapon systems on SAR
at Jme 30, 1970, and June 30, 1971, is graphically shown
on the following page.
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Quantity changes--$11212.5 million

Continued cost growth %rnd the need to stay within the
established budgetary limitati.crs resulted in a significant
reduction in the number of units rc be acquired for many
major systems. The effect of these quantity reductilons is

¶ to obscure program cost growth and sometimes performance
capability and to increase the unit costs of the remaining
waits to be acquired.

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

Quantity changes on Air For.te systems amounted to
$239.4 million which was related to Lhe B-1, F-1li, and
MINUYEMAN III systems. The changes were attributed to a
reduction of B-i flight test aircraft from five to three,
deletion of MINUTEMAN III research and development and pro-
duction missiles, and termination of aircraft on the F-ll
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 quantity 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 inc-aease in fiscal year 1971
was the A-7E aircraft which had a quantity increase of about
$315 million.

Engineerint cbanpges--$l.613.B ritliton.1 An alteration in the established physical or finetional
characteristics of a system is called an engineering change.
Incomplete descriptions of initial performance specifications
and changes required to bring systm performance up to ex-
pected standards have resulted in substantial engineering
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changes. The three military services reported engineering
Schanges of $1.613.t ='A. 1_on -for 46 rajor acquisition systems

in fisc,•i year 1971.

The Arcy reported engineering changes of $167.5 million
primarily attributable to expected savings based on MBT-70
vehicle design austerity and increased cost for the CHEYENNE
due to changes in the night vision system, system modifica-
tions, and related TOW development effort. The Navy and
Air Force reported engineering changes of $702.2 million
and $744.1 million, respectively. The Navy changes are pri-
marily related to sonars, electronics communication, and
test equipment for the DE-1052 and to a need to deliver DLG
1modernization ships which meet the latest specifications
for operability. The Air Force reported engineering changes
which are attributable to increases for design evolution on
the B-I aircraft and to decreases on the MINUTEMAN II and
III due to deletion of equipment and cost refinements for
force modernization and reduced systems engineerLig and
technical direction.

SSuport changes--$1S130 million

Support changes involve such items as spare parts, an-
cilliary equipment, warranty provisions, and Government-
furnished property ant/or equipment. During fiscal year
197L support changes reported by the three military services
totaled $1,130 million.

The Army had support changes of $167.7 million pri-
warily related to the SAFEG.ARD due to revised spares re-
quirement, added equipment, and Mr-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 prograuming, crew
position trainers, and miscellaneous support; to the P-3C

q for cost due to a revised investment spares requizaent;
and to the VAST-247 for special support equipment for onsite

. maintenance and basic spares program. The Air Force had
changes of $516.8 million related to decreases for MINUTEMAN
III due to reduced support at the western test range and to
reductions in support items, such as ground brupport equip-
uent data and modifications, and increases for the F-111 due
to a reassesso-.t of the program cost of support items.
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Schedule chanzes--$1,445.5 ,million

Schedule changes reflect adjuszents 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.

The Army's schedule changes of S156.6 million are pri-
m arily attributable to the SAFEGUARD as a result of stretch-
out costs resulting from a longer deployment pericd. In ad-
dition, the Army had some minor schedule clhanges in the
LANCE, DRAGON, and TACFIRE systems. Air Force schedule
changes of $364.7 million resulted f-m a stretchout of the
S-1 production rate and funding constraints and a production
rate slowdown of the C-5A irom 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 progra•. to a revised fiscal year production
buy of the PHOEIrX missile, and to the A-7E system because
of program stretchout and an invalid cost quantity curve.

For reporting purposes identifying such schedule ad-
justments is important. Our findimgs indicate that such
adjustments are indicative only of other fm tal prob-
lems. Schedule changes, as such, are not a primary cause
of cost growth but are rather the result of a aein
weakness or mistasze.

"42
i ° h

| -



Economic ,hanses--$4.176.5 milllc-v

Economic changes reflect the influence of one or more
* zfactors tn the economy. Included are speciiic contract
* ! changes deriving from economic escalation and changes in

quantity--changing program estinat•!s to reflect a revised
economic forecast or changing acnal contract quantities.
The reported economic changes for -6 systems in fiscal year
1971 -as $4,176.5 million.

Such systems as the SAFEGUARD, SAM-D, and IBT-70 account
for &ost of the Army's economic change of $1,326.9 million
in fiscal year 1971. The Navy's DD-963., S-3A, DIG modern-
ization, DLGN-38, and SSN-637 accc-mt for most of 40s
$1,251.3 million economic change.

* -The Air Force had the largest economic change,
$1,598.3 million, related primarily to the B-I due to
revising the program estimate from fiscal year 1970 dollars
to then-year dollars and to the F-ill to provide for esca-
lation to completc the current program.

Estimating changes-45.469.9-milliOn

Estimating changes in a program or project cost are
due to correctioi s and refinements in earlier estirates.
In fiscal year 19;1 the total reported estimating change
for the 46 systems was $5,469.9 million.

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

The Air Force had estimating changes of $2,287.1 mil-
lion r.:'_ted to a revised program estimate of the C-SA, to
the F-ill because of contractor price increases, to the
SRAM as a result of the definiti-ation of the production

71 contract, to the MINUTEMN III because of a deletion of
missiles and prograzr adjustments, and to the B-I program
as a result of revised past estimating methodology.

43



The Navy had an estimating change of $2,887 million
attributable primarily to the Y.AP-48 program due to program
reductions and revised prograz estimates based on the award
of the production contract.

Sundry changes--S2.553.7 million

Sundry cbanges provide for all other miscellaneous
changes wanch occur during the acquisition process. These
changes would include (1) unpredictable changes, such as
acts of God, work stoppage, ar-d changes to Federal and State
laws, (2) contract performance incentives changes resulting
frcm 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 to any other category of cost growth. In
fiscal year 1971 the three military services reported cost
changes of $2,553.7 million on 46 major acquisition systems,

The Armi had changes of $66.5 million as a result of
converting the CHIEYEIZ contract to a 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 HIUTEMAN III force modernization, and to
the MINUTEMAN II 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 cc.atractor overruns on the PHOENIX missile.

Unidentified chanxes_-$2.296.4 million

Our report last year shoved that, for certain Navy
•. systems, the cumulative variance analysis and the variance
4 analysis changes since the previous reporting period either

had not been provided or were rot complete. For this reason
cost changes totaling $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 :he nine cost categories
established for the SAR system.
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Schedule changes reflect adjustments tqn d.-ltvery dates,
completion dates, initial operational capabili.-/ da-es, or
other major program milestones. GAO findLzgs aave indicated

I that schedule variances are not the cause ;f program problems
but are rather the result of technical, f-nancta1, or other
--anagezmnt problems. We found that the reasons nost fre-
quently cited for schedule slippages are teci-ical develop-
ment and production problems, funding problems rT-"
design and contract cuhanges, overly optimistic orr..•nal
schedule estimates, program stretciruts, *r late -7ailability
of Government- or contractor-furnished equipment.

A key schedule milestone is the initial operad c"nal
Scapability (IC) date. The IOC date is normally established

I by a military service as the time uben the capability of anew system is required to counter a specific e.a-v threat or

to provide another essential need of the military service.

It is essential that schedule slippages and the reasons for
slippages be identified as early as possible so inaegit
can make prompt decisions.

The following chart shows schedule slippage betveen
the planned IOC date and the current estimate of the IOC
date at June 30, 1971.

* 45



I• I
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The jtvstification for selecting a particular major
defense zsysftem to fulfill a a;eed includes analysis of cany
existing arn atternative capaoilities and the esta~lishment

of a relative priority of need. In establishing the capa-.•"bilities re-,_-jired of a new system, it is important that
clear perforgance goals be defined early in the development
.process. 7-e achievement of performance goals is dependent

on the solution of known and uknown technical theories and
cncepts. The successful development of a major defense
system is mst likely to depend on solutions to tec-hnical
•kon or changing techniques between stated o7erating$ requirements, engineering design, and cost considerations.

In our reviews of _ajor defense systems, we have found
that the reasonm for significant performance variances fall

Sinto -three -rincipal categories: (1) desire to upgrade per-
fo•s•,nce at rell abilit- as technological advanca.nts are
nr-cognized, (2) inaccurate or overly optimistic estimates

* of perfor.*ce, and (3) changed design to increase capability
and/or to correct deficiencies. However, this is not to say
that systes performance characteristics, once defined, n=-.
never be cbanged. Y c management to be effcctive, Lt =ilt
"be kept apprised of unanticipated technical unknowns and

*-�,tleir. potential effects on a system's performance in order
that proper change analyses can be performed ard up-to-date
decisions can be vade.

1.
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CPAPTER 6

SgLECTD ACQVISIT1OUI REPORTING SYSTEM

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

In that report ir concluded that the SAP system, in
concept, represented a meaningful menagement tool for measur-
ing and tracking the progress of major a,..quisi,'ion systems.
Like any new reporting syster,, the SAR system had some seri-
oun shortcomings and improvements were essential. We found
that SAR had failed to show such significant matters as (1)

- .a comparison of technical performance actually demonstrated
with that specified in the contract, (2) the status of key
subsystems essential to mission acccmplishment, (3) costs
incurred in relationship to the costs that should have been
incurred, (4) significant pending decisions thar may have an
impact on the progrr.m, and (5) a co=parison of quantities
delivered vith those scheduled to be delivered at the same
point in time.

DOD--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 review of the SAR system was undertaken in
August 1970, and the results were publisheK' in our report
"%$Acquisition of llajor Weapon Systems" (B-It 058, Mar. 18,
1971). That review confirmed that impro-'; ±rnts had been
made since our first rer-ort was issued b-, that some improve-
ments were still needed. We concluded that. SAR still did not
(1) contain a su~mary statement regarding ovea all accept-
ability of the system for part or all of its mission, (2)
recognize the relationship of other veapon systems comple-
mentary to the subject system, or (3) reflect the current
status of program accomplishment.

S....RESULTS OF CITM REIEWH
Over the pLast 18 months the SAR system has been in-

-creasingly accepted throughout DD as a useful management
tool. Thus SA has changrd from a report used to monitor
progress of .elected major acquisiticas to a comprehensive
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summary status report for management within DOD. The wide
acceptance of SAR -.s a key management report is a significant
achievement in itself, and our review this year was directed
at evaluating SA, fro the standpoint of its value to man-
agement.

in August 1971 ve initiated our third review of the SAR
system. This review showed that DOD was continuing to in-
prove the SAR system. Two principal problems identified
related to changinri baselines for measuring progress and
credibility )f cost estimates. Their effect on management
decisions is discussed below.

Need to report static Nnselines

To accurately evaluate the progress of a major defense
syste-mr it is essential to have a static baseline from which
changes can be measurod 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 meas.ured. However, this baseline is dropped
from SAR when the system moves into developmeit. Frcm then
on the development estimate 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-
Lzing the program to move into full-scale development. COne
the levelopment estimte 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 man.agcment actions
subsequent to baseline setting.

The acquisiticki procosi covers a time span of many years,
and the management within DOD changes from time to time.
Thus, it is extremely important that proper baselines be es-
tablished and maintained so that management can always eval-

Suate the progress of the program and can make proper dec-i-
s ions.

The first HARRIER SAR was not prepared until June 30,
1971, although the Na\j had been buying the aircraft 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
the first production contract was awarded in December 1969.
In the appropriation hearings requesting funds for fiscal
years 1970 and 1971, the program cost was estimated to be
about $385 million. We believe this estimate represents the
program estimate at the time the Secretary 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
estimate, SAR will not disclose to management the program
cost changes or the reasons for these changes which have oc-
curred since the Secretary of Defense approved the program
over 3 years earlier.

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
com•citment of future expenditures. As discussed in chapter 4
of this report, accurate, completet 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 Comon 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 personnel 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.

A.
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CONGRESSIONAL VISIBILITY OVER
lMAJOR DEFENSE ACQUISITIONS

The effectiveness of the Congress in reviewing and con-
sidering budget proposals and contract awards for procuring
weapon systems is directly proportional to the adequacy and

- , timeliness ýf information upon which it is to base its judg-
- ment. The Congress has stated that its need for such infor-

. Imation on a recurring basis is a direct reflection of the
frustration it has experienced in being surprised by cost
overruns.

Requirements of section 506

In making its judgments on DOD requests for funds for
major defense systems, the Congress gets information from
numerous sources, such as hearings, congressional authoriza-
tion data sheets (submitted annually for the past 3 years),
and SARs (submitted quarterly). However, the Congress has
stated that these reports either have been too late or have
been lacking in sufficient detail 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 cf Defense to submit annual reports, starting
in 1972 on dcve1:z,-ent schedules and procurement schedules,
then in 1973. .:;cluding 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's conMliancewitJh section 506

DOD has responded to section 506 by forvalizing and
adding infor.- t,,n to the congressional date sheets forwarded
to the Congre-• in January for each major defense system for
which procare.--nt funds are requested. In January 1972 con-
gressional data sheets containing de*elopment and procurement
schedules, together with year-by-year funding information,
were submitted to ccrtain congressional committees for some

7.. •70 major defense s-tems. Also, a procedure was recently
established by DOD -.o submit a supplemental report to the
Congress not less t.--an 30 and not wre than 60 days before
awarding a contract ar exercising an option .n a contract
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for the procurement of a major weapon system. DOD is in
the process of formali=ing requirements to incorporate oper-
ational test and evaluation data in the congressional data
sheets and expects to have this data in its January 1973
data sheets.

Observations

I IThere is a need to reassess 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
reported on SAR and only 37 of the 52 were sent to the Con-
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-1 SARs could contain data on arma-
ment and avionics subsystems and the DE-1052 SAR could in-
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 some 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
understanding that the congressional data sheets provided by
DOD wil, contain information on operational testing and
evaluation only for systems which are in production or which
are ready to enter production.

GAD intends to continue work in these areas in coopera-
tion with DOD to assist the Congress in obtaining the infor-
mation required to exercise its authorizaticn and apropria-
tion responsibilities.

-- -- . . . .
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CAPWTER 7

GENERAL OBRSORATIONS, CONCLUSIONS,

AND RECOMIODATICN S

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 prcarams and organization for Rro-
gram manarement, which we also 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 zo 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-
uendations follow.

EFRAGMI STABILITY

Although it may be too early for the influence of DOD's
revised PPBS system to be felt, we find little evidence of
any significant progress in implementing this system at the
service level. 13-ability of programs is highly dependent
on stable program direction and on effective early require-

e•nt planning. There is considerable evidence that weapon
Isystems are conceived and justified as independent systems,

and history shows that such systems are subject to substan-

tially greater instability in requirements.

- .9 Changes to weapon.- programs are related to delivered
products (hardware), 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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anodher. There is a. quastion urtether, in the core-eptual
stages, attempts are made to establish clearly the precise
use to which the weapon will be put or t_!e impact of one
weapon proposal on other programs and on the total force
structure of a service.

Other reasons for program changes are the irnreasing
cost of the item itself or the need to make funds available
for a newer system just coming into development as a result

* ¶ jof the possible ceiling on dollar resources.

Changes in weapon system development are inevitable,
but in view of the fact that the dynamic changes involving
systems represent, to a large degree, a zatter of judgment,

v checks and balances become imperative.

This situation becon-ts even uore critical since inmany cases there was no clear indication that the changes
we saw in weapon system development were related in a major
Iay to a changing threat.

Last year we talked about the possibility of program
management's evolving along mission lines--acquisition plan-
ning that thinks of weapon systens as colzponents 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 effectively.
These are steps in the right direction.

Recommendations

We recommend that the Secretary of Defense take action
to supplement the changes made to date by ensuring the ac-
complishment of:

1. A continuirg 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 manpower and dollar resources of the total
force as well as the implication to the plans for
the usefulness of the equipment already in the in-
ventory.

$S

|&%



3. Continuing cost-effectiveness studies of proposed
needs versus alternative solutions and of major
changes subsequent to initial system development
approvals.

4. The inclusion throughout the acquisition process
of a properly structured process which makes trade-
offs between different means of fulfilling a func-

II tion.

ORGANIZATION. STAFFING, AND PROCEDUR•S

There are major differences within the three military
departments in the organization, operation, and staffing of
the program management offices that are charged with the re-
sponsibility of acquiring major weapon systems. Although
the differences in military rank, organizational levels,
and numbers of people are fairly apparent, the differences
in actual authority and operating decisionmaking powers are
ore 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•-
Pessive mangement, 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 procedural
delays.

We see evidence of considerable progress in wi. '-V

the project manager's stature and training--furti, ".r - re•
can now be achieved in his operating environment. We
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believe it is not practicacile to create a model project
mananer structure that will fit auin-atically every major
weapon acquisition, but we Lre cownL-xced that the =anage-
meat structre for each acquisition should be tailored to

[1 that particular program.

This would entail easing the censtraints on the project
manager's decisiormaking power, and to that extent the
organizational layering problem sl-nId diminish. Clear
lines of authority and responsibility have to be drawn to
permit realistic decisions on balaz=ed staffing between
activities that are project managed and functionally managed.

- Recoumndari•ons

We recomnend that the Secretarrw 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 ftctions that are to be
performed by a particular project ms-=ager and those which
are not, on a case-by-case basis, sbould be spelled out more
specifically in each program or proiect manager's charter.

i.
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COST ESTI'ATING FOR MAJOR ACQUISITIONS

Realistic cost estimating is a valuable tool available
to both the Congress and agency management for program so-
lection, evaluation, and cost control during the weapon
system's acquisition process. Previous GAO reports have
shown that estimates of the cost to develop and produce 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 dixectly attributed
to unrealistic cost estimates. The two overriding factors
influencing the quality of cost estimates are the lack of

pleteness of a plan stating what should be done and in-
adequate documentation on what was done and how and idy it
was done.

We believe that, withi-ut these two essential ingredi-
ents--a plan and a record of actions--it is virtually im-
possible for management to intelligently select proper sys-
tems for development and then to control those systeas and
managr the total acquisition process.

We recommend that the Secretary of Defense develop and
implement DO-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 estimates, (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 wunderway
to improve this cost-estimating process.

TESTING AND EVALUATION IN ACQUISITION MANAGEMENT

Testing, another key management control in the acquisi-
tion process, provides visibility to problem areas and en-
ables management to make informed judgments on the progress
of weapon developiment. Our study revealed no uniformity of
procedure or universally accepted terminology in the test-

nng Area. In those areas where various testing processes
had been established, there were so many approved deviations,

substitutions, waivers, and examples of special circumstances
that we concluded that there was a need for better

Sh
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iAderstanding of the basic theory and application of testing
"in DOD.

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

OSD feels that the new guidelines set forth in its
July 1971 DODI 5000.1 on the acquisition of major defense
systems will go far in minimizing problm.s of the past.

Reccirendations

We recoaend that the Secretary of Defense develop and
implement DOD-vide guidance to provide that (1) appropriate
testing 4nd evaluation be completed prier to making key deci-
sions and (2) adequate controls be set oaer the granting of
Aany wavers from required tsting and evaluation.

• ,..C(PýT-EFFECTr IENESS STU0DIES

Cost-effectiveness studies are one of the techniques
used in reaching decisions as to which a~cng sewr-ra1 compet-
ing weapons systems is more likely to achieve a predeter-
mined mission goal at the lowest cost. The overall goal of
such att.dies is to assist a decisioramaker by arraying signi-
ficant factors to help in identifying a preferred system
among the alternatives.

The selection of the specific base lIve for a weapon

acquisition program from the available options mast depend
on the type of comuparisons which the cost-effectiveness

tecniqescan provide. These are essentially paper nl
sea with limitations which an 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. We be-
lieve the greatest advantage of the cost-effectiveness tech-
nique is that it forces advocates of a weapon system to
examine in depth factors to be considered in mking the de-
cision and that it providesw the decisiownkr with a body
of knowledge which may otznerwise be mnavailable. Frcm what
we observed sound information was not available in a nmiber
of instances.
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PrOM3Y•.-ANCE YE-•'ASURD-,'WT FOR SELETED ACQUISITIONS

A fundamental responsibility of managers of major weapon
systcs in DOD is tc enzvre that visibility of the contrac-
tors' progress on the~r ystems is sufficient to irdicate the
reliability of results Leing displayed in terms of estab-
lisbed cost, sthedule, an- performnce milestones. To
achieve this, p-ogran ==agers must have rrAngement informa-
tion and control systezs referenced to baselines which will
provide early identification of developirg progrc.s. One
vey to obtain this is to compare, on a regular basis, the
actual cost of specific work being performed with the planned
cost for that same work. DOD ihas been vorking on this for
sone tie * and procedures do exst for measuring program
progress.

Use of approved performance uenaaeut• systems wiil not
prevet overrLms or ensure achieveaen-t of schedule or tech-
nical goals. Through proper surveillance by the Government,
such systems should pravlde early identification of problems
related to cost and progress, which should enable alte•native
or corrective action in the early phases of a program.

Technical performance measurement has been recognized
as a troublesome area. Until some way is fotmod to :ore
closely relate technical performanctt achievement to cost and
schedule, eephasis should be placed on ensuring that suffi-
cie-t critical technical =Llestones are included in contracts
and that achievement is ensured through a coprehensive test

:• and evaluationm program.

1• - St i
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SYSTEM COST FEXfRIENCS

Our analysis of the estimated costs cc develop 77 a-ajor
weapon systems which are prepared zt various points in the
development cycle shows that the cuir ent esti=ates through
program completion have groinz 31 percent in c=oparison to
the planning cost esti=ates fo"r these programs. This is
down from last year's 40 percent reported on 61 systems.
The decrease is attribzuted pri'aarily to (1) the addition of
a nmber of new syste=s to our reves this year, 'which has
reduced the program planning aase on which the percentage

computation is made and (2) the significant n•mber 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 categories into
which DOD segregates its weapon systems coz;t growth. As 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 attention on• • ' areas where improvements can be =ade. An analysis ef fiscai

year 1971 alone clearly shows the great amount of cost
changes that took place. For the 46 systems on which in-
formation was available at June 30, 1971, we foury-l that cost
changes totaled $30.8 billion in fiscal year 1971. Abut
$12.2 billion is directly related to changes in the quantity

I of uni•s to be purchased, and nearly all of that, or
$11.7 billion, results from decreased units to be bought.
This, of course, means the unit cost of the remaining items
to be bought is increased. Not so obvious, however, but
"perhaps far more significant, is the impact of these quan-
tity reductions on interrelated weapon- programs, all of
which are part of an overall plan.

I- This is not to say that cost growth or changes that nay
I •result in increase or decrease to a system's totaled antici-

pated cost or the reason for cost grovth is bad. In mawy
instances change is desired and should be imluchented when
in the Government's interest. It does see that the con-
stant fluctuation in the cost estimates is indicative of
some of the serious problems which anagement is faced with

I €and which are discussed in this report.

I 6 I I -
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SELECTED ACQUIST &:' REPORTING SYSTITI

DOD is continuing to improve the SAR s stem. Our re-
"view was directed at evaluating SA frrot tit, standpoint of
"management. Two principal problems ider-Lifi A relate to
changing baselincs for measuring progress ant. credibility
of cost estimates. A recurring problem is wh... we consider
to be an unduly long delay in submiltting SAR to top manage-
ment through DCD. Instructions require Sna to be completed
in 45 days. Nore often than not it takes more than 75 days
"beyond the closing date. At June 30. 1971, there were 141
major weapon systems in the DOD inventery; 52 we-,e reported
on SAR. We believe vLsibiliLy on the others tould be is-
proved if they also could be included in the SAR system.

Recommendat ion

We recomend that the Secretary of Defense reassess the
criteria for designating weapon systems for reporting on SAR
in an effort to expand the system,
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DIALCIOR~~~ Oe a*(t.;C300

Mi AY 1972

The Comptroller General
* U. S. General Accounting OWice
441 0 Street. N. W.
ATTN: Mr. Hassell Bell. Depaty Zhrcctor.

Major Acquisitions
Washington, D. C. Z0548

Dear Mr. Bell:

In order to expedite our respose to your draft rtport, "Acquisition of
Major Weapon Systems," to be subaitted to Co•tarss. we are providing
comments in two parts. This letter covers our cvenrrreate an the Digest
of the report attached to this letter as Enclosure L. If. upon completion
of the review of the entire report. we have farthber sbetantive comments
they will be submitted to you " latr than Z5 May 11aZ.-

We are pleased with your overall xassessment that ti•ce last year's report,
meaningful and measurable pro&resa has been ma-t in the managemeut of
the acquisition process. We hare carefully reviveed the report Digest and
&re in gene ral agreement with the findings,8 conck• cas and recommendations.
Because the report is based laxgely oan data as ofSaw 30, 1971 it does not
consider steps that we have taken since that date vAmich a* roesponsive to
your recommendations. We haRe ijemified these a*d other actions that
we have taken and suggest that 34m consider procitiwt this letter to the
Congress with your final report.

With regard to your first reeosnneadation coacermed with the requirements
planning process, we are coatinmisg to emphasiae the dvelopment sad use
of the Area Coordinating Paper jACP) which was hxiefty described in our
letter response to your last year's report. In the ACP's we establish

4 £functional mission areas correspe•-dng t- the va-rious facets of military
operations and in this frarework Uhe adequacy at specific related develop-
men•t programs is addressed. The ACP also idtoiseiesr mission deficiencies
and capabilftj duplication in the process of formnwatfS a general pln for
the mission area that will satisfy the operational %eed. We have found
that the time and effort involved i! the preparatio oA AC•Ps is greater

* -A than anticipated; however, we are ctonident of the 'oseftlnese of these,
documents in our future plauning pvoceases. WhL~e arip four ACE's have

i66
|C

/ .....M

E .• '.-



APPENDIX III

been cornplcted as of this time, 34 more are in preparatiocn. '•e have also
taken steps to more closely relate our mission areas and Aef. to the Joint
Strategic Planning System of the Joint Chiefs t- Staff IJCSj. .X1 ACPs are
being reviewed by the JCS. The Joint Strategic Planning Swste similarly
has been improved in that the Joint Research and Development Objectives
Document (JRDOD) now develops R&D objectives with indicazors of
relative m':itary importance. This revision adopts missiom Lre&s
similax to those in OSD management documents which has resalted in a

> I . close relationship between JCS objectives and ACPs.

Most of the defense systems designated as "major" in accordaanc with D*D
Directive 5000. 1 have project managers assigoed. 82 as of the last count,
of which approximately 25 are general/flag rank officers. Vhile there
may be additional programs that warrant program manragemyeot organisations.
Swe believ that most, of these wiU be picked up a the norma. Defense Systems

. ~Acquisition Review Council (DSAR•C) review systenru The =usawJment

structure of each major defense system is presented at the ZAtSRC reviews
and in sonic cases major changes result. In the future the prc•iect manager"s
charter w,-I be presented for review at the first DSARC and ýa later DSARC's
if significant changes are proposed.

In the area cf improved cost estimating the Secretary of De-ense, in
"December 1971, asked each of the Services to make independein cost
estimates, in addition to other appropriate cost analyses, on 7naor
weapon systems at each key decision point and to make these estimates
available for DSARC reviews. This action was followed in J.maary 1972
with the establishment, within OD. of a Cost Ana..ysis ImpsnzneVtt Group
(CAIG) to review the Service estimates and to develop unifozrm criteria to
be used by all DoD units making such cost estimates. Under2 the CAIG'
leadership, policies and procedures are also be•ig developel to provide
La retrievable and well-documented data base apoi which n accurate

cost estimates can be made.

As for the recommuendation concerning a uniform approach tW inflation the
Assistant Secretary of Defense (Comptroller) has isrued facIt•rs for the
treatment of inflation throughout the DoD and the SeLected AL-qaiaition
Report (SAR) now also requires identification of inflation factors.

With regard to DoD guidance on testing the Secretary of Defense has. within
the past year. issued instructions designed to improve the oergaisation for.
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quality of and timelineas of n.-cessary test and evaluation. Continued
attentioe will be provided to insure that progr•-na are adapted to these
iustuctiona to the degree possible and as rapidly as possible. Also.
Sfurther attention will be given to the matter of establishing increased
controls over the gratiting of waivers from required testing and evaluation.

As for the adequacy oi 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 m~ajor program is from failure to implement
these criteria. lMost of th.e newer program- have had SARs initiated at
the appropriate time and we will insure that future defense tystems,
meeting the criteria. will have SAR coverage.

We appreciate the opportunity to submit the*e comments a hope that you
will find them useful.

... jjS. Foster, Jr.

Enclosure
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