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EXECUTIVE SU~U~ARY

Independent Cost Analyses (b A) are cost estimates made

outside the advocacy chain , normally using parame tric technique s

to pro jec t  future costs . The purpose of this paper is to exam-

ine the impact on acquisition management of the DOD policy

requiring ICAs .

For many years , Congress expressed concern about increases

in the cost of weapon syster~s whhch it a t t r ibuted to poor cost

est imates. In 197 1 , DOD directed that ICAs be presented on

every program meeting a Defense Systems Acquisition Review

Council .

Once established as a check or. the reasonableness of

program estimates , the ICA began to influence cost estimating

throughout DOD. :-:ethods and data for conducting parametric

estimates we re improved .

On tne surface , the ICA process may seem to cause confl ict

with program managers , but it actually can be used to of fse t

pressure s adverse to the program .

Although fu r ther  improvements in cost estimating can be

made , major  advances in cost control will now have to come from

othe r areas of management .

ii
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CHAPTER 1

INTRODU CTION

1794
—— Congress authorized the building of six large
frigates which were to form the backbone of the U.S.
Navy. The War Department was assigned the task of
ac quiring the ships. Nearly 17 months later , the six
keels we re laid . Shortly thereafter, due to delays and
cost ove rruns , the program was cut back to three ships.

l~~77
— Because of inflation, changes in schedules,
engineer in g and quantity, and mistakes in estimat ing
cos ts, the 147 weapon systems the Pentagon has under
develop.~.ent and in production will cost 43)~ more thanoriginally estimated , an increase of -~74 billion ( 9 :7 ) .

Purpo se

The results of this twentieth—century overrun will probably

not be much different from that of the eighteenth century. In

order to sta~r wi thin bud get ceilings levied by Congress and

the President , the Departme nt of Defense (DOD ) will have to

slice program s. ~ost probably no’ programs will actually be

killed. Rather many programs will be reduced in quantity or

performance regardless of the original justification (20:17,

28:19, 31:21). For e xamp le , the F—14 program originally included

710 airplane s with a price tag of ~$6 .2 bill ion. It is now

reduced to 403 airplanes cost ing -~c .7 bil l ion (9 :7 ,  34:95).  In

this sense , cost overruns are dange rous to national security as

planne d defense capabil i t ies are cut to keep within the budget .

The purpose of this paper is to review the impact of one

DOD policy for controlling costs: independent cost estiuiatLng,

speci f ica l ly  the Independent  Cost Analysis ( ICA ) process . In
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his testinony to Congress on the Fiscal Year (FY) 1 97.~i budge t,

Dr. Malcolm R. Currie, Director of Defense Research and Engineer-

ing (DBR&E), li sted independent cost es timating as one area being

stressed by DOD : ttWe are developing this discipline in the Ser-

vices and it is leading to more realistic prediction 0±’ program

costs at their inception (59:I—10).~

Scope

This paper is limited to the DOD policy requiring ICAs at

specific major decis ion points during development of a weapon

system (52:1 , 46: 1 , 47:1—3 ). All along the route from initial

idea to system development , choices must be made t~at will signi-

f icantly impact on the ultimate costs . 1±’ the Services are to

achieve sound financial control o±~ costs , it is essential that

they have sound and reliable estimates of’ the cost implications

of their choices (5:153). ~ihile all cost est imat ing is based on

interpretations of observed historical phenome na to reflect tne

future , ICAs are special estimates prepared outside the normal

advocacy channels to test the reasonableness of an official pro-

gram office estimate (45:4).

An ISA uses cost estimating techniques different from those

used to prepare th~ offic ial program est imate . It d i f f e r s  from

an Indep~ nJeat Sove rn~ ent  Cos t ~stimate (IGCE) in that the I~3~
Ic ~ove1o~ ed p rL ;~~rily by the program office to check the contrac—

tor ’.; es~~L.~ t~ ‘i~:J support trIe program budget formulation (47:5—2).

TS .’~ l.~ ~‘I .~arh1y developed independent of’ the program office ,

1 ~:.o ~~.. ~~~ ro -rat. o f f i ce  plays a vital role th support in ~ t:;e

ICA tea:a .
2
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To the extent that costs grow, program decision criteria

are vitiated . To the extent that program decisions do not con-

sider potential cost growth as a criterion, they are poor dec isions.

Hot all cost growth can reasonably be prevente d , at least not

without major changes to federal procurement procedures. Unusual

perIods of inflation may result in cost growth. Changes in tech-

nology may make poss ible modif icat ions re sult ing in incre ase d

system effect iveness . Such growth cannot be anticipated ,

particularly when a system is in development and production over

long periods (28:19, 31:21). Nevertheless , the purpose of cost

estimating is to produce reliable criteria for dec isionmakers

at all levels (1:xi , 24:1 , 61:154). Experience has shown that

independence is an essential requirement if reviews of future

costs are to be valid at the Defense Systems Acquisition Review

Counc il (DSA2~0 )  ( 1 0 : 2 1  ) .  This paper addresses the impact of the

form al requirement for this independence .

~umr:ary

For :~any years , Congress has expressed a concern , eve n d ismay,

over the increased costs of weapon system acquisition. In re—

~ponse to this and to its own internal manaHement desire s, DOD

directed in 1~~71 that an bOA be presented at each OSAhO ::.eeting

as a test of reasonableness of the program estL~ate . A Cost

Analysis Imorove.aent ;roup (CAIG) was established to advise the

D~AR0 on the validity of the ICA.

Once established as a chech on pro ;ram estimates at the D~A~C

level , the ICA b e -~an to influence the cost estImat ing ~iscip1ine

3
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throughout DOD. Although it can be conducted by any of a number

of technique s , the CAIG encourages the use of parametric estimates

for ICAs and developed means for gathering actual historical cost

data.

On the surface the ICA process may seem to cause a conflict

with program managers, but it actually can be used to their
e

advantage to offset pressures adverse to the program.

Despite the demonstrated improvement in cost estimates

since inception of the ICA , criticism of DOD management continues.

Although further advances in cost estimating are needed , major

improvements in cost control will now have to come from other

areas of management .

4
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CHAPTER 2

EVOLUTION OP THE DOD POLICY
ON

INDEPENDENT COST A NALYS ES

One key element in managing Defense programs is
the ability to prepare realistic estimates of the most
likely cost of a system . In this regard , the DOD has
come to rely on “independent ” cost estimates prepared
within  the Mili tary Departments and by the Cost Analysis
Improvement Group (CAIG) within the Office of the Secre-
tary of’ Defense for such pro jec tions. The “independent ”
features of these estimates insures that they are more
than simple advocacy expressions and a proper basis for
establishing...goals and thresholds.

- Dr. Halcolm R. Currie (59:IX—ll )

Congressional Scrutiny

For many ye ars Congress has demons trated conc ern and

dismay over the increased costs of weapon system acquisitions.

(Table 1 indicates the extent of this growth . ) Fart of this

TABLE 1

GrOw~h in DOD Budgeted System Costs

1956 1966 197o
Procurement Outlay -~I.5B -~6.3B ~9.JERDT&E outlay -~l.4B •~2.3BTot al DOD budget $4J.6B ~58.5s
.~ercent of federal outlay 43~ 25~

Reference 14 :74

Congress ional reac tion reflec ted confus ion on the nature of

weapon system acquisition by some members of Congress. Cost

increase~ regardless of the cause (inflation, Congressional dir—

ect lon ) was considere d to be cost growth a t t r ibutable  to poor

L 

DOD management . In the 1~~ c~-l971 period , emphasis on poor cost

estimatin :z increased (Table 2): program cost estimatin~ had been
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Congressional Concern for Cost ~stimat~~~j

The following comments were extracted from riearir ;s before

Congressional co:n~ itteeS during 1963—1971 
(61:237).

Cost eat~ rat inr too widely credited with ac-
curate predictions . prPci se problers r o t  fore-
seen ; affects DOD credibility ; of critical im-
portance

Ex~ .cr t s  ray cannot psti :r.wte with ~ e t t e r  tLan
~~~ ~ccuracy; no ccu;i t~~rrw rt ~rr~~le r  in  indus-
try ; he~~~ht of folly to p re t e n d  crc  can
~~~~~ p r o d u c t i o n  5- 7 y e a r s  l a t e r

Con stantly being assailed by critics for firm
figure , inability to explain , a f f e c t s  p u b l i c
confi dence; poli tical , economic , technolog ical
changes li- pa ct se ver e l y

Cost enti rites consistently overoptimistic;
s y st e m  prc~~o ures , w o t i v a t i e n  c r e a t e s  b ia s :  is
basis for overruns ; r sgt  j irI~~r o v e

Economic instab ilit y nojor p r o b l e m :  excessive
inflation and s c o t  isca tirn cori t in— e n o iss :
over  t ir e , i-si ps e ir a t es  cc ; ; w ; t h i n  2~~, P -rn—
gress  d i d  not  r ak e  :- -o~- oted fu’;is a v ai l a b l e

P a r a m e t r i c  cost  cot a t i r p  o f f e r s  p o t e n t i a l ,
but l im i t a t i o n s  ru st  ce ac~. i - w i n - e d ;  h e a v y
r e l i a n c e  r a i ses  q u e s t i r n  of a d e q u at e  p o l i c y

N eed  st at e ne n t  of p r e c i s i o n ;  need  c o n f i d e n c e  in
e s t im a t e s ;  only gross e s t i m a t e s  a r e  p o s s ib l e
I ni t i a l ly

Methc 1o1c~~y rus t  be i m p r o v e d , bu t  some f e e l  bas
rt ~ m c h e d  h i t s  of c a i s b i h it y ; some i r n p r o v e n e n t
in aj~;lira t ion pco~~~ble

Cost  a m n a l - .’r t o ’ s a p o bi l i t i e s  mu s t  be u p g r a d e d ;
r i -r e  c c c rc n a t i o n , I e- - s b ’ n~~e letween services
needed; overall n i r e l in use of cost data
required

N e e d  i-ore extensive , u n i f c r n .  crot data , cos t
da t a  t . ;e e S ;  pr~~:ent c :~~ t~-m is new ;
is l o o p — t e r n  p:~~; i - i t ~~on

Root probi c-m ro t  ~~~: - t c c d : n e w  h i r h - i e v e l ,
cost analvsjs grou se not s; ~rr ; i r I e ; e o t h  ; t
cos t en; i — m t - s  cnlv ~r t i a 1  c he ck

Must look f o r  alt c-r; i~i i v e - a r ~s of i r: c - ,c;~~;; t ;
Coorrers s e Ct  ;nojrt on co o t r c a i ; r r r , 1 t n c~~i n m ~
undere stim ates d i f f ; c u i t :  cost e n  emi ly be de-
termi’ ed by bui ldina i ’vice

6
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credi ted mgj t~ far  greater  accuracy than itmsrItsd and this

created misunderstanding and communications problems (61:153—154).

In 196), Congress asked the United State General Accounting

Office ( GAO ) to report periodically on the progress and status

of various system acquisitions. Since 1970, the GAO has issued

annual or semi-annual reports based upon data contained in the

DOD Selected Acquisition i~eports (28:1). (See Appendix A for a

discussion of these reports and a summary of GAO data. ) It has

also since issued ad hoc reports on various aspects of JCJ weapon

system acquisition manage::ent. (See the Bibliograpny for a

sample . ) The GAO has consistently stated that overly ambitious

performance requirements , combine s with low initial cost esti—

mates and optimistic risk estimates lead almost in vita~ ly to

schedule slippage s, performance degradation and cost increases.

In turn, these lead to reduction in planned quantities and in-

creased unit costs (2~~:22, 29:ii, 31:24). In 1972 trie ~AO

reviewed DOD cost estimating and found difficulties resulting

from ?~ or cost estimating documentation and col1ectio~: of data.

It recommended an effective independent review of cost estimates ,

including judgernent by top officials as to the realism of the

cost estimate on which a decision was based (24:1—2).

As late as 1977, the GAO testified to the Subcommittee on

Research and Development , House Armed Services Committee: “There

is still a consistent underestimation of ris~c and cost , and this

always seem s to result in tradeoffs of quantities and performance

capabilities later on in the program and stretchouts (6~~:;).”

7 



The GAO recomme nded (1) the Secretary of Defense should rely on

more Independent  es t imators  to prepare second opinions on the

costs and benefits of various programs (9:7) and (2) Congress

should continue to support, possibly strengthen, a very strong

and independent cost analysis capability within the Office of the

Secretary of Defense (6 0 : 9 ) .

Deve1o~ ing a Policy

The DOD has had a policy of using a cost estimate separate

from the contractor ’s estimate since the early l960s (4:35). In

1969, DOD established the “best estimate ” policy which would

reflect ultimate amounts to be paid , including economic factors.

However , a 1971 Logistics Management Institute report comLlis—

sioned by the Assistant Secretary of Defense (Installations and

Logistics) concluded “...initial time and cost estimates — and

even updated estimates — cannot be depended upon...(Ref. 23

quoted at 5:4). In fact, there was some evidence in 1971 that

DOD was attempting to reduce cost growth by raising estimates as

a matter of policy~ each organizational level added a little to

avoid criticism for cost growth (5:167 but see 22:161 for opposing

view).

During this period , two studies looked at the DOD policy on

cost estimating as a means of improving ma.nage: ent. The Slue

Ri bb on Defens e Panel conclu ded :

• Stud ies reveal that on the average , cost est imates
on major systems development have probably improved in
relative accuracy over the past fifteen years. So many
variables affect the evaluation of cost estimates , how—
ever, that confidence in such a conclusion must be qual-
ified . In any event there is much room for improvement
(56 :83) .  8 
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It recognized that factors  other than technological uncer ta inty

contribute to inaccuracies of cost es t imates , for  example , under-

standable incentives to sell a development program to the Sec-

retary of Defense and Congress. It conclu ded that the most fun-

damental problems of cost estimating could not be re solved with-

out acknowled gment of the inherent l imitat ions of cost est imations

for development programs - the original estimate should be con-

sidered only a baseline to be revised as more knowledge is ob-

tained (56 :84). A later study by the DSARO Cost Re duct ion

working Group (also known as the “Little Pour ”) concluded (1)

most so called cost growth is the direct or indirect result of

low initial cost estimates , and (2) much more realistic estimates

are possible (63:7, 12).

The Policy

In December 1971, the De puty Secretary of Defense pu blished

a memor andum , “Use of Parametric Cost Estimates ,” directing an

independent parametric cost analysis be incorporated in each

DSARC presentation as of 7 January 1972. Shortly thereafter ,

the Secretary of Defense d i rected each Service Secretary to create

a staff com ponent capable of preparing independent parametric

• cost est imates , separate from program proponents  (52 : 1) .  The

• general purpose of this independent cost estimate , soon to be

called an Independent  Cost Anal ysis (b A ) ,  was to provide a

test  of reasonableness of the program cost est imate ( 4 7 : 5 — 4 ) .

This policy of requiring ICAs for  each DSARC has now been

integrated into the defense  acquis i t ion process (37 :7, 38:12 ,13,

16,17, 19) and applied by O1~B to ent i re  execut ive branch :

L ••~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -— 
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_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
-

~~

Each agency acquiring major systems should...maintain
a capability to predict , review , assess , negotiate and
monitor  costs for  system development ; assess acquisi t ion
costs .. and provide such assessment for  considerat ion by
the agenc y head at key decision points ;  make new assess-
ments where signif icant cos t, schedule or performance vari-
ances oc cur; use independent cost estimates , where feas i-
ble , for comparison purpos es.. .(57:5).

The policy was formalized with the creat ion of the Cost Analysis

Improvement Group (CAIG).

Cost Analysis Improvement Group

Established in January .. 1972, the CAIG function is to review

and interpre t for presentation to the DS!iRC principals the pro-

gram manager ’s estimate and the Military Services independent

cos t analysis. The review is intended to improve the quality and

credibility of DOD weapon system cost estimates (10:20, 3 :12,

39:2 , 42 :4 ) .  The existence of the CAIG was formalized in June

1973 with the issuance of a charter (ref 39) giving the OAIG

specif ic  responsibi l i t ies  for  (10:20 , 3 9 :2 ) :

1) program cost reviews in support of DSARCs;

2 )  DOD cost analysis policy and guidelines; and

3)  DOD cost data collect ion and retrieval system.

The CAIG is funct ional ly  located under  the Assistant  Secretary

of Defense (Program Analysis and Evaluation) (42:5) and consists

of a chairman, one representative appointed by each DSARC prin-

cipal, and one member from each of the ::ilitary Departments

(10:20 , 39 :1).  It meets before eac h DSARC and provides its

evaluation of the cost es t imates  to the principals  at least 5

days in advance of the DSA RC mee t i ng .

The importance of the ~A IG has not been the number of re-
10
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views it conducted - there were 29 DSARC reviews conducted in

1976 (59 :I X—6 )  — but the extent to which the depth of discussion

and understandings of cost estimates at DSARCs have been Intensi-

f ied since its creat ion. The Service ICA plus the CAIG review

have exerted significant pressures on program managers to develop

more realistIc cost estimates (10:21 ). ~‘~hile diff icult to

demonstrate quantitat ively, Imposition of ICAs appear to have

signif icantly contributed to removing cost es timates from the

realm of simple advocacy expressions (10:24, 59:IX—ll). Cer-

tainly, the reputation of the CAIG has enhance d DOD ’s credibility

with Congress .

Design—to—Cost/Life Cycle Cost

Another way in which the bOA has been formalized in DOD

management is through its contribution to Design—to—Cost ( DT C )

and Life Cycle Cost (LCC ) philosophies. Dr . Currie a t t r ibu ted

much of the improvement in control l ing costs ~o better manage-

ment resul t ing from DTC/LCC : 69 program s are now ifl various

stage s of DPC , with 35 having f i rm goals (59 :I X — 12 ) .  The CAI -G

formal ly  reviews DTO goals and advises the DSARC of tneir  achiev—

ability (40:4). Recent reviews have begun to emphasize operating

and support costs as well as acquis i t ion  costs , and the CAIG is

responsible for  providing a framework in which the Services can

accumulate actual opera t in;  and support cost  data ( lO :23, 16:ii ,

36:11; see the Biollography for  selected references  on the role

of good cost es t imating  in DT Q/LC C).

The ICA is now f i rmly  ensconced in the acquis i t ion process .

Next , i ts role as a leading fac tor  in cost es timat ing  will be



considered .
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CHAPTER 3

TH~ ROLE OF
INDEPENDENT COST ANALYSES

IN
ESTIMATING PROGRAM COSTS

One of the major fac tors in cost overruns has
been irresponsible low estimates at the beginning of H
a program. “Buy—ins ” by contractors have been a big
element of this irresponsibility. Another contributing
factor has been the attempt to price out a full pro—
gram before the new weapon is developed ...The record is
nothing anyone can be proud of .

- David Packard (11:4)

One senior appointed DOD off icial said , “ iie have seen
the problems of underestimating and the problems of over-
est imating , and I believe that the penalty for over—
es timating is less in the present environment. ~ie had
better be safe than sorry on e stimates .” (5:168)

Cos t Estimating and Decisionmak ing

When a system is propose d , a paramount question to be

answered is whether the total price to be paid by the Government

is too high. Normally, the benefits derived from initiation of

a new program are readily apparent (if not exactly quantifiable),

but estimating the cost Is the basic problem . Often the inherent

limitations on cost estimates resulting from tec hnological un-

certainties cannot be completely overcome. Optimism slants the

result because we want the system and really do not know the

right answer (19:40 , 56:33). Additionally, there is a natural

pressure for contractor and DOD estimates to reflect the level

of funding officials believe would be appropriated by Congress

(5:158). Therefore , a critical weakness in the system acqui—

sition process is the inability of both contractors and DOD to

estimate system costs. 
13 
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Underest imation is de f in i t e ly  perceived as the most sig-

nif icant  problem . Low bids are accepted by DOD in the belief that

costs will be lowest when a contract  is awarded to the competi-

tor whose initial bid is lowest . Cost growth may occur , but

it is assumed it will be less than if a higher bid was accepted .

Howeve r , it has been suggested that low estimates themselves

actually contribute to cost growth (20:2—10). Seine reasons

given are that abnormally low cost constraints cause irrational

decisions , lack of innovation, insufficient testing , undue

F 
economizing on engineering hours, program stretchout , poor pro-

duction design, and increased Government surveillance — all of

which add cos ts to the final produc t. The overall effects of

underestimating go further, though, than just cost increases.

Underestimating results in requirements not being fulfilled even

at increased costs; future planning becoming unrealistic; un-

balanced , wrong alternative s being chosen; and credibility

decre asing in the eyes of Congress and the public .

On the other hand , it is easier to blame an initial low

estimate than it is to establish effective program controls,

disapprove addit ions and admit to fai lures in management . One

must be courageous and perhaps even foolhardy to take a hard 1oo~c

at the reasons for  cost growth. Nevertheless , if one acce pts the

reasoning on low estimates , the solution appears simple : increase

the initial cost es t imates. The t rap Is sprung ! Contractors

learn of tne higher budge ted cost and raise the cost to the bud-

get in an endless spiral (5:165). his dilemma has been organi—

~ationally answered by the functionally simple bOA process rely-

- ~~~~~~~~~ 
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ing principally on parametric estimates.

Parametr ic Estimates

Parametric cost estimates are derived by extrapolating

costs for a given system from the actual costs of previous sys—

tenis and correlating these costs with physical or performance

characteristics of the systems (47:5—4, 5:156). They are based

on statistical relationships at an aggregate level within the

system. ~hile parametric techniques are not the only way of

developing independent estimates , the CAIG encourages their use

because they capture the cost of setbacks and design changes

encountere d by almost all programs - costs not usually antic i-

pated in an engineering or “grass roots ” approach . An IDA does

not have to be based on parametric techniques but they are par-

ticularly useful in checking the reasonableness of the goals

and thresholds used to manage systems acquisition (13:23).

Parametric estimates are not without their critics. Since

parametric estimates are based on the actual cost of previous

systems they can be no better than the historical data used

as an input . Unfortunately, the ma jor ity of defense syst em

cost record s have not been derived from programs competitively

awarded or e f f ec t ive ly  controlled (5:156 , 1~4; 6l:l56)...and

this does not even consider the accuracy of the documentation

of the actual costs . There is an implicit assumption that no

greater efficiency and control will occur in future systems than

occurred in past  systems , and that  all of the problem s on past

systems will occur again on the new program . A. grnest fit;~gerald3

the for::~er Air Force official who cui.~h1ignted the exten t  of

-- 
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overruns on the 0—5 program to Congress , sees parametric est i-

mates as the ratohet in the mechanism for jacking up prices, ~mic n

is being turned by DOD c~ost Calvinists who believe large costs

on weapon systems are preordained (4:41). He would hope that

the historical data could be scoure d of inefficiencies, was te

and redundant expenditure s (4:34). Unf ortuna tely,  the CAIG data

bank is not detailed enough to eliminate these obviously negative

factors .

The primary answer to the criticisms is that parametric

ICAs have never overestimated any program , even though the IDA

is not used for budgeting purposes. (Budgeted funding levels are

determined by the program office and ~:ilitary Services and are

lower than parametrics for all major systems. ) In reality, the

parametric ts oriraarily a decision tool used to determine whether

DOD could absorb anticipated higher costs if the program office

estimate were breached .

Parametric cost estimates are not statements of facts but

rather a judgment of the cost of work to be performed under cer-

tain specified conditions (5:154). rrecise quantitative estimat-

ing techniques do not lessen the need for good judgment (47:1—2).

Viewed realistically, parametric estimates are a useful means

of handling limited information to provide “ballpark” estimates .

They provide an unders tanding of factors influencing cos ts and

act as a healthy check on more detailed program estimates (64:34).

Informal Influences

In gene ral , cost estimates are required for four types of

16
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act ivi t ies  in the acquisition process (45:1 , 5:154):

1) for  planning purposes

2) for budget preparation

3) for pricing cont ract s and contract changes , and

4) for progress measurement and control of ongoing programs .

ICAs , howev er, are use d formally only as an indepe ndent

check of the reasonableness of a pro-~ram office estimate . In

general, the Service ICA5 and CAIG reviews are more conservative

than the program off ice est imate . The result has been higher

program estimates despite the program office ’s and contractor ’s

obvious self—interest in predicting lower costs and assuming

more money will be forthcoming once the program is started (20:

14, 17). One would hope the results are more accurate , but in

any case , the ICA provides feedback to the program office and helps

it fine tune its own estimate .

While LOAS per se are not used for planning and cost—

eff ect iveness studies , they have been used as an input into

choosing between alternatives within a constrained bud get . For

example , the recent 3—1 study showed the system to be cost—

effective even at the higher IDA estimate . To the extent that

ICAs produce a ballpark estimate , they contribute to the credi-

bility of DOD plannin:~ (20:17). (The weakness of DOD cost-

e f fec t iveness  s tudies  has been studied by the GAO (Re~’ 2~ , 29,

35). RecommendatIons included establishing an independent

review of cost—effectiveness studies similar to the CAIG

review of costs (29:15 , 35:64).)

The e:~::h~ sis on cons and cost estimating created by ICAs

— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - -~~~~~~~~~~~~~~~~~~
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has resulted in better cost estimating models , data banks,

documentation , and most important , trained people . Adequate

cost—estimating capability depend s on the availability of good

people making good estimates (g:i54). The ICA provides

incentive s for cost estimators to improve performance concomi-

tant with  the increased visibility. It also acts as a lure to

draw good people into the cost estimating discipline who would

otherwise look elsewhere for challen~’-e s and reward s.

The GAO is in the process of recommending tnat decision—

makers in the hxecutive Sranch and Congress  require cost esti-

mates wIth a range of probable costs instead of a point estimate .

The development of a range of costs for a pro gra.~, ;mile not

e l im ina t ing  t~ e uncer ta in t i e s, will h i g h l i ; nt  major areas of

probable r isk and uncer ta in ty  along with the cost impact should

they occur . }ie revised DODD 5000 .2 spec i f ica l ly  allows cost

goals  to be le3s tmar .  f i rm up to fu l l—sca le  engineer ing develop-

ment (3 5 :16 , 17 ) . The IC$. based on parametr ic  techni ques would

easily accoadate this  rec o:nmendmtion with in  the C process .

ICAs arc not used d ir -3ctly  as an input  to the ~-l ann ing ,

Pro -~;ramm in~ and B u d g e t i n :  Sy otc ~. (~m~~3) . DOD will  not issue

a ~ro ~ra-:~ 3ud -et Decis ion aut}:or izing f un d i n g  at tne IDA level

per  se . ( ~hls ::ia~
-
~’ be true  even if t~ e p ro gram o f f i ce  accc~~t eu

the  IDA in i ts  e n t i r e t y  as i ts  own est imate . ) •.hi ie the L~ A dC

recomme nd s to the Secretary of Defense that  he author ize

c o n t i n u a t i o n  of a ~j r ogr am , f u n d i n - ~ r e q u e st s  mus t  come f rom

o u ts i - Je the d~~l - C / I D A  chain (3 i :~3). ::evertne ~~ess , since ~ ir r’o rce

I -DIJ -ire conduc ted  by t~:e C ompt r o l l er , ~e is made aware of ~ow

15



much the program is likely to cost. (Conceivably, if the IDA

estimated the program cost to be less than the budget estimate ,

the Comptroller should not withdraw fund s, but ... )

~s can be see n , the IDA has more influence than its formal

function would indicate . ::ext , the overall impact of the IDA

will be considere d .

19
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CHAPTSR 4

P201P I CNS OF A CQUISITIO N :-:ANADd ~~ ON
IND dih’~NDdL~ COST ANAL YSmS

dxcept  for  a small number of people in the Penta-
gon and the defense  indus t ry , appraising the reason-
ableness of a cost estimate for a ne ;-r complex program
is like estimating the number of fleas on :-:anhattan
Island . You know the number is high , but you don ’ t
have any idea how high (5 : 160).

Impression of Conflict

There is probably no problem more f rus t r a t ing  and more basic

to program managers than cost e s t i m a t i ng .  Cont ro l  of the total

costs  of our weapon sys tem s  is probably  the most  d i f f i c u l t

management job in the Department  of Defense ( 6 3 : i) .  Secause of

this difficulty, program managers — having som e pr ide and sel f—

confidence — often are reluctant to accept the IDA process .

They dislike someone from a funct ional  s taff  look ing  ove r thei r

shoulder and feel thex~ is too much potential for an ICA to make

the program (and program manager) look bad , h igh e r  program

officials are also uneasy about raising the IDA flag for all to

see up to the DSA dC . The a rgr e s s i v e  pro~-ra:ri managers would li1~e

to have th e i r  own cost estimating capabili y ane not open t n e m —

selve s to outside experts . O~i th~ surface , the IDA p rocess caus es
• c o n f l i c t  that  may be avoidable .

Tne meco rd

In reality,it is the 13!-. ?rhich is open to chal lenge at eve ry

step along the way. bach IDA has a rather complete set of re—

quired documentation (46 :~-). It must incinde details on its

sources and data as well as methodology . Its cost esti:.ates are 



~~~~~~~~~

_ -

~~~~~~~

_ _

~~~~~~~

“_ -- _ • _ _ _

challenged at eve ry level from the f ie ld  organ iza t ion  througn

the CAI G (46:3). On the othe r hand , tne program office estimate

is gene rally not  reviewed except  as to the amount — notnira abo~.t

docum en ta t i on , sources , data and m ethodo logy .  If there  is a

d i f f e rence be tween  the IDA and progra m e s t ima te , i t is the IDA

leader ~‘~ho must explain .

Secondly,  no pro~ ram has yet  been kil led becau se  of afl I D A .

(Ic tual ly ,  no pro~ ra:.i has been te rmina ted  by tue DSA~ C fo r  any

reason ( 6 J : l h ~~2 2 ) .  ) In most  cases , p ro :rams with large d i f fe r -

ences between 131 e s t im a t e s  and program e s t im a t e s  are s u b jec t e d

to further review , quar~tity reductions and schedule stretcuouts

(for example , see the annex to ref hi). ~hjS may be due to the

fact  that programs with major difficulties are modified in tue

process  leading up to the D SlhC and the fac t  1;nat tue CAIG review

of the 131 eventua lly  convinces ~~~ . e ~ervice to made uro ram

cma n ;-e s .

::seful !szlstance

The 131 provides  the pro .rra j manage r with assistance in

two w ay s :  the orocess provIdes 1) the d i sc ip l ine  necessary  to

make b e t t e r  e mt i . . a t e s , and 2 )  the  ievera ;e to cr~ailenge contractors

hi •~~e r aen c J r lu ar t e r s  b u d~~e t e e rs . dv drawin  u p o n  tue

t ional  in t r o s p e c t i o n  c reated  by I CA , the pro rem manager can

de ve lop  sn e s t i .a t e  which  will  more accuratel y assure  a su q u e t e

resources  in the 303 Five Ye ar Defense  .. ian . Very o f t u r .  tu e

con t r ac to rs  and hi uer  Service o ru a n iz a t i o n a l  leve ls  co ~b i r~e to

~ceeo the pro; ra.i est l .at; low ( - , :lu~ — l62). lOIs  p rovi so  a posi-

t i ve “ e dv er s ary ’ relat ioss:J p m ud t h r eat  of desa l~ ed review
21
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• which can be used by the program manager to n~ s a u v an t a g e .

A Recommended Charm’e

Notwithstandiis- the value of the IDA and taO IDA process ,

• several acquisition managers recommended one change . hile

agreeing that ICAs are necessary and that ti~C OII~ aac ~~ con—

t inue  to review them prior to DSAhO , they suggested that tue  IDA

and budget e s t im a te  be combined into the “bes t ” e s t im a te , The

purpose of the IDA is to check the reasonableness  of the j -r ogra~

es t ima t e . This can be done by the Comptroller or other function-

al off ice  as it is done now . :u o e s t i m a t e  would s t i l l  be i n d e —

p e n d e n t  of tile ~ro-~ra.s o f f i c e . S uff i c i e nt d e t a i l s  on m~~ uod o l o g y ,

does  senta t ion , and data could a c c o m o o n y  th e  best  es t~ at e and be

reviewe d by the 3A~~ as a check of r easonab leness . ~ o z t  c er —

L -L l n ly ,  th is  ~r o u l d  r e q u i r e  gr e a t e r  d i s c ip L i n e  is s e t t L u . s ud g e t

prio r i t i e s  a-son~- er o ~r m m s ;  bud — e t  ou t s  w o u l d  n o t  be oor. i t t e d

w i t h o u t re la ted  r educ t i on . ;  ifl -~m a n t L t u  or se s for . . ano e , S~ rcr. er

m a m a -e .~.e n t  of c o n t r a c t o r  costs  woa l s  ~ve t o so mu i •~ r t a~ eu by

p ro - r i m  of :~~c c~s end p l an t  r ep r a s e ut a t i- i~~s to pr s  re~~t e st ~. .a t o s

fr a  b e c o m L n  - “ sd t — f u i f i l l i n  ;• “ p r u p u e c i e s  (~ :

22
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D APTSd 5

C ONC LU S IO N

In 1~74 , ::r, Leonard Sullivan, 153 ( r I h a) ,  re-
corted the last 3d progra.As to reach production missed
plannin’- estimates by factor of 2.4 and development

• e s t i ma t e s  by 1.5 — and this includes all LOS—favoring
corrections for inflation and quantity cnan-;es. “As
th is  t r u c k  record — o e s . • .so •soes our Defense  credi-
b i l i t y  (~~3 :l9) .

Paradox

Jr . alc olm h , Currie , DDhd d , r epor t ed  d i f f e r e nt  results

in  sis testImony to Con~ ress in l~77: 6.
’4 ~ annual cost growtu

Ia 17 2 , 4~ in l~ 75 and 3 in 1976 ad jus ted  for  e s c a l a t i on  and

Q u a n t i t y  ( T P : I — ) ) .  The ex t rem e  d i f f e ren c e  between Dr. Currie ’s

figure s and :r . Sullivan ’ s i l lus t ra te  the con~’u s i o n  about  LCD

cos•t •~rowtu which has led to a lack of credibility and cries

of poor sanag ement . (In fact , the numbers are reconcilable

but it t m~ es sopnisticated reasonin~ . ) a i n e w i s e , fa lse  in i t ia l

cos t  e s t im it e s  and buy —i ns  are not  real ly  cost  ove r runs  trait

necessa r i ly  r ep resen t  real waste , but  they ensu re  t i a t  a 5rogras .

wi l l  look l ihe  money sum been wa s ted . Ihe de fe ns e cos. ~un i ty

wi l l  c on t i n ue  to look s-t u r ld u n t i l  and unless  tu iS  s i t s a t i on

is c o r re c t u z  ( l l : ’+ ) .

Cl aim s of weapon s y s t e.~ acmlsition cost •:rc-: t~1 two and

three ti ies the on ~inui. baseline estimates was a factor lead ir.g

to the creation of the 3II~ and the require ment t o r  ICIs at ~S1hO

.:iles tone s  ( l i :2~~) .  This e : s h a s i s  on better cost estim;it in has

r e s ; i t e d  Is de~~on s t r ’t t o d  s et t e r  con tro l  of cos t s  out  i n d i v i d u a l

e r a - r a n s t i l l  p r o v L s e  r ipe  tar  T e t s . The 1)7J e st i .  at -3  fo r  the
T3
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P—l5 was •~7,43; the 1978 estimate was -~l2.3J. The 1970 estimate

• for the 3-1 was ~9.9B and the 1977 estimate was -~22.o3. During

a recent CBS news special , Senator ;Iilliam Proxmire highlighted

the 3—1 increase and stated , “30 increase in cost indices can

• explain the increase in the 3—1 (ref 55).” In fact , inflation

estimates accounts for 7O~ of the F—iS cost increase and 64;~ of

the B—l (54:93).

Other 2roblems

There are other problems. The “heavy and regular use of

reprogramming by the Pentagon , amounting to billions each year,

emphasizes that the defense bud get is anything but firm (3:)u). ’

Despite increased credibility with Congress resulting from the

CAIG , there is still a suspicion that DCC is hidins cost overruns

(60:34). ~Then this is added to the fact tha t  DOD must submit

requests for authorizations at least lb months in advance of tue

fiscal year, track the estimate through the second bud get review ,

and explain the  difference , cost estimates will continue to differ

by some amount fro.:~ actual costs (-8:2). The effect of a zero—

• based budgetln - is still un~-:nown (6:124).

Future afforta

.;ithout disystin : the n e c -S for better estimating, data

(Appendix I) su- •ests -~~J1tiouil estimatin - reforms are not lii~e—

ly to reduce underl ,’~in 
• pronlems In system acquisition costs.

3he relatLve si::el~ 131 pr oces s  along wi th  o ther  LCD m anag em ent

• efforts has it l east  . -i L n t i i u e d  track of cost increases if not

controlled costs themselves . .-:eybe the most important benefit

mao been the visibility uiven different cost views at the top

24
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level, thereby resulting in discussion of issues at the ~iiguest

policy level (63:40). Using the IDA es timate as sue program

budget estimate may ease the adversary relationship between

program manager and functional staff or may more effectively

use limited cost estimating resources , but it will not appreciably

enhance co st control.

The Chief of Staff of the Air Force recently formed an

ad hoc Program Cost Task Force to determine how cost es t imating

can be improved and to develop initiative s to control costs.

But so long as cost estimates , by whatever means developed ,

are seen as fixe d price contracts with Congress1 so long as there

is a long interval between original estimate and the final buy1

and so long as estimates are depressed by the advocacy process

as they wind themselves up to the DSARC , ;na~ or advances in cos t

control will come sparingly.

2o
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APP ENDIX A

Cost Growth Data

Last year I reported the annual cost growth of
all Selected Acquis i t ion  Report  program s , ad jus ted  for
escalation and quant i ty ,  dropped from 6.4% in December
1972 to 4~ in 1975. This has been further improved to
3-~. These results are often masked~by infl ation. But
the progress is real and steady.

— Dr. Malcolm i~, Currie (59:1—9 )

The amount of actual cost growth is often difficult to

determ ine . Once determined , it is often hard to attribute to

courses other than poor management . In the above quote , the

cost growth in 1976 was given as 3Z ad jus ted  fo r  escalation

and quantity. Including these two categories , the cost growth

was closer to 6~ or ~14.4B for the total acquisition of the

systems. It is this dollar figure which causes Congress and

the public to react strongly to DOD management.

Selected Acquisition Reports

In order to provide some visibility for itself, DOD initi-

ate d quarterly reporting on selected , major weapon systems in

tue late 1960’s. Subsequently,  Congress asked for th is infor-

mat ion . Currently, 53 systems are reporting detailed cost data

in Selected Acquisition Reports (SAKs).

SARs sucumarize current estimates of technical , schedule ,

quantity and cost information in comparison with planning or

development estimates (43:2). Planning estimates are estimates

of operational/technical characteristics , schedule and complete

acquisition cost developed at the time the Secretary of Defense

approved program initiation. Development estimates are estimates
26
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of these same parameters developed at the time the Secretary of

Defense approved full—scale engineering development. Changes

in the cost estimates are attributed by the program office under

the following cost variance categories (43:11):

QUANTITY - a change in -quanti ty to be procure d other than

changes in support items.

ENGINEERIN G - an alteration in the physical or functional

characteristics of a system or item.

StJ.PPORT — a change in support item re quirements .

SCHEDULE - a change in procurement or delivery schedule ,

completion date or intermediate milestone of development or

production.

• ECONOMIC — a change due solely to operation of the economy .

This includes change s in the current estimate re sulting from

actual escalation different from that previously assumed and

revision of the assumption regarding future escalation.

SSTIMA TIN G — a ehan g e in program cost due to a correction

of error in preparing the planning/ development estimate or the

V 
refinement of a prior current estimate for reasons not provided

for in o ther cost variance categories.
• SUNDRY — changes other than the above categories, such as

environment costs (34:2), sometimes called unpredictable change

(43:12).

In the early 1970s, there was no consistent treatment of

inflation. Since the Office of Management and Budge t (0:13)

viewed budgeting for inflation as a self—fulfillir.g prophecy,

27
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some programs did not include it at all while others incorporated

it under the “estimating” category. Criticism over cost growth

eventually led DOD in 1971 to obtain a waiver to the 0MB policy

and to formally bud get for and report cost variance due to infla-

tion. When double—digit inflation became the rule, DOD published

authorized maximum inflation rates which could be used by programs

and incor porate d inflation into the “econom ic ” category. For

th is reason , SAR data from the early 1970s cannot be directly

compared with that after 1974, and care must be taken in inter-

preting the percent cost growth attributed to estimating prior

to 1974.

Some Cost Data

The following cost data was taken from the SARs as summarized

by the United States General Accounting Office in its now annual

report to Congress on the status of major acquisitions. It is

somewhat comforting to know that non-military programs suffer the

same , if not greater, cost growth (33:2, 34:3). Of 547 major

civilian programs, 399 had experienced overruns as of 30 June 1976;

of these , 148 had experience cost increases in excess of 100

percent (34:3ff).

2o
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TABLE A-i

Cost Growth During Specific Years

FY70 FY74 FY 75 FY76

Engineering 20~ 8~ 6.~ 2 .~

Support 7 1 7 3

Schedule 15 7 32 20

Economic 10 79 11 23

Estimat ing 40 1 11 30

Quantity —l 29 23
8

Sundry 5 4 0

Total Growth I~/A $24.1B ~l1.3B ~$l4.3B

References 19, 24, 28, 31 , 33, 34
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TABLE A-2

Cost Growth from System Inception (as of 30 June 1976)

Air Force Army Navy Total

No . of systems reported 11 16 26 53

Planning/Development .336.3B ~l9.6B -~65.1B ~12l.2.B
estimate*

Current ~stimate ~58.4B 328.2B •i~95.lB ~18l .9B

Total cost growth .$22.1B ~~8.6B ~29.9B .~60.73

Percent growth 6l:’~ 44-~ 46.~ 5o~
Cost Variance**

Engineering l3~1 -4J~ 67~ 7;~

Support —1 3 5 3

Schedule 23 15 16 15

Econom ic 52 70 36 47

Estimating 1 13 13 9

-~uantity 4 1 19 11

Sundry 9 2 5 6

*The development estimate is used unless only a planning esti-
mate is available .

**percent of total cost growth

References: 34:3, 34:93—95
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41. DODD 5000.33. Defense Ac quisition Executive , 20 August l /7~~.
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~+2. DODD 5 1 4 1~~1 , Assistant Secretary of Defense (Program
Analysis  and Eva lua t ion) ,  29 March 1974.
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43. DODI 7000.3. Selected Acquisition Reports (SAR), 23 Septem-
ber 1975.

44. DODI 7045.7. The Planning, Programming and Budgeting System ,
29 October 1969.

45. AFR 173—1. The Air Force Cost Analysis Program, 13 October
1975.

46. AFR 173-il. Independent Cost Analysis Program , 8 July 1974.

47. AFSCM 173—1. Cost 3stimating Procedure s, 17 April 1973.

46 . AFSC 800-3. A Guide for Program Management, 9 April 1976.

49. APSOP 800—23. Secretary of the Air Force Pro gram Review/
Program Assessment RevieW/ Command Assessment Review (SPa/PAR/CAR )
Guidance , 8 ::ovember 1974.

50. DAP 37—4~ Army Comptroller Handbook, April 1976.

51. DAHOOMP 700—6, NA VMA T ~ 5242, AFLC~/AF~OP - 300-19. Joint
Design- to—Cost  Guide , 11 June 1976.

52 . Secretary of Defense Memorandum to the Secretar ies of the
Military Department s. Cost Estimating for .—iajor Defense Systems,
25 January 1972 (attached to Ref. 38).

53. Assistant Secretary of Defense (Comptroller). Analysis for
Mangers of Peo ple and Things, 1973.

54 , Assistant Secretary of Defense (Comptroller). 3conomlc
Analysis Handbook (2nd Edition), undated .

55. Assistant Secretary of the Navy (Financial Management). Cost
Estimating In the Navy, January 1976.

56. The Blue Ribbon Defense Panel (Fitzhugh’. G.’~., et al).Report to the ~resident and the Secretary of Defense on theDepartment of Defense , July 1970.

Other Formal Sources

57. CIrcular A—l39. Major System Acquisitions. ‘iashlngton , ...C.:
Executive Office of the President , 5 April 1973.

58. Collingwood , C. “Who ’s Ahead ? The De bate Over Defense ( CBS
News Special Report)” 23 April 1977.

59. Currie , :-~.R. The Department of Defense Program of Research ,
Development , Test and Evaluation, FY 197-5 : statement to the Congress
of the United States , 95th Congress , 1st SessIon, 13 January 1977.
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o). Hearings on Defense Management Before the Subcommittee on
Research and Developme nt of the House Committee on Armed Services ,
9) th  Congress , 1st Sess ion, 7 March 1977.

Unpublished Papers

61 . Bennett , J. Department of Defense Systems Acquisition
Manageme~ t: Congressional Criticism and Concern (unpublished
thesis). Washington, D .C . : The George Washington University,
May 1974.

62. Davis, G.W. The Dilemma of Uncertainties Assoc iated ~1ith
Cost Estimating in the Project Management Office (unpublished
paper ) .  Ft . Belvoir , Va .: Defense Systems Manageme nt College ,
May 1976.

63. DeCarlo , J.d. The System Approach to Cost Estimating: the
role of OSD Cost Analysis Improvement Group (DLSIE LD 34084A).
Ft. Belvoir, Va.: Defense Systems Management College , May 1974.

64. Devens , R.J. Parametric Cost Estimating (DLSIE LD 32865A).
Ft . Belvoir, Va.: Defense Systems i~Ianagement College , .‘iay 1974.

65. Payne , ~i.H. The Baseline Cost Estimate (unpublished paper),
Ft. Belvoir, ‘Ia.: Defense Systems Management College , May 1976.

66. Deem , L.A . The Development of DOD Policy and Procedures
for Collecting Contrac tor Cost Information to Prepare Independent
Cost Estimates (unpublished paper). Ft. Belvo ir, Va. : Defense
Systems Management College , November 1973.

Interviews

All interviews were conducted on a non—attribution basis. There-
fore , the individuals are not quoted or referenced in the text.
However , the material gathered in interviews provided the basis
necessary to examine the issues and draw conclusions from refer-
ence d sources .

Arena , J.A ., Major, USAF. Cost Analyst , Office of the Assistant
Secretary of Defense for Program Analysis and Evaluation. For-
merly a Budget Analyst at Headquarters Unite d States Air Force .

Driessnack, H.H., i.iajor General, USAP. Director of the Budget,
United States Air Force. Formerly Comptroller and Deputy Chief
of Staff for Procurement and Manufacturing, Air Force Systems
Command, and Comptroller , Aeronautical Systems Division.

Grimm, ~~~~ Major, IJSAF. Chief, Cost Analysis Division, Electro-
nic Sys tems ivision. Formerly an Operations Analyst in the
Directorate of Cost Analysis, Aeronautical Systems Division, He
directed a special Independent cost analysis for the Advanced
Airborne Command Post.
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Margolis , :-i.:~. Director , Cost and Economic Analysis, Office of
the Assistant Secretary of Defense for Program Analysis and
Evaluation, and Chairman, Cost Analysis Improvement Group.
Formerly a member of the RAND Corporation Cost A flalysis Department.

Myers, G.E. Financial Management Assistant to the Comptroller,
Air Force Systems Command. Formerly Deputy Comptroller, Aero-
nautical Systems Division. Mr. Myers directed a “grass roots ”
independent cost estimate of the NAVSTAR Global Positioning
System and the B-i and the Independent Cost Analysis for the F—l5
DSARC I l l  dec isions.

Toomay, J.C ., Major General, USA?. Deputy Chief of Staff for
Development Plans, Air Force Systems Command. Formerly Director
of Development and Acquisition, United States Air Force ; Military
Assistant to the Deputy Director of Strategic and Space Systems
in the Office of the Director of Defense Research and Engineering.
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