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Disclaimer: The views expressed in this article are those of the author and do not reflect the

official policy or position of the United States Air Force, Department of Defense, or the U.S.
g0vernment.

;‘kﬂﬂ!ﬂlﬂd&nmn& We would like to thank several people for facilitating t!u? process of
nging this special issue to fruition. First, we thank all the authors that submitted papers

f b s _
l:; consideration. Second, we thank the people that served as anonymous reviewers. Last,
certainly not least, we thank Bud Bowlin for the opportunity to pursue this special issue.

A’ - Cost analysis is often viewed as applying basic principles and cf)st methoc?o-lo-
8I€S to determine total system cost. These finished estimates then flow into a decision
2;‘]“1‘3 process and the cost estimator leaves the stage. Re.a]ity sha:')ws that the céol.:
iwtor:iator‘ is actually one of the main contributors t0 the decision n?ahng procesi.} o
in uction to this special issue explores the areas where cost est:.lmanng plays amaj lr
mpé‘logram management in areas beyond the normal program estimate. We havewm.zs -
eval es-lhat show the key role cost estimators can play in source selection stra glcmcm
& uation; cost of delay analysis for management decisions, eaf'uod vglue rtnhiltlag =

thods to predict program costs; decision criteria to rank competing projects cm::zn :
Ment traditional cost-based methods; and a new methodology for determining researc

development budget profiles.
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i i isition,
“I believe that without concerted attention to the problems lnlacquzl:dge
logistics, and industrial practices and procedures, the tccht;g .?glc
that is our war-fighter's greatest advantage could be eroded.

Darleen Druyun,

Principal Deputy Assistant Secretary of the Air Force, Acquisition
(Druyun, 2001)

INTRODUCTION

nolo-
The United States is an undisputed super power with access t0 tzedt;i-::,ic:pend-
gies and information systems. In this environment coup.le'd with mcrcaselcl e confronting
ing, one would expect Department of Defense (DoD) dec1510{1 makers wou s best miliary
fewer challenges. The reality of course is quite different. Whll_e we do ha‘\nz_l roquiremeris
in the world, maintaining it in a future of ill-defined and sometimes conflic ngperations e
presents a major challenge. We suffer from aging weapon systems, fising
support costs and declining manpower with increasing oper:'m.ons. cocive the best
Addressing these challenges requires that our dex:;slon-makcrs " analysis inlo
analysis and analysts that the nation can provide. The integration of cos an make (e
these decisions is needed so that the senior leadership and program mangers problems
best use of DoD's scarce resources. As stated in the above quote, we have m;‘“is o arrive
that must be solved to maintain our leading position, and cost analysis can help

ided by cos!
at the better decisions. Traditionally when one addresses the analyses provi
analysts, the subject is focused on:

1. Developing cost improvement curves;
2. Collecting an appropriate data set to develop those curves;  statis-
3. Using the data to derive cost estimating relationships (CERs) with the b
tical characteristics;
4,

ey, . and/or
Utilizing available tools creatively to simplify the estimating Prqcess' ::;t estimaté
5. Employing the best methodologies available to produce a credible ¢
(Kammerer 2001).

The preceding list comprises the traditional role of the cost analyst in @ ngu;“:l
office. While these aspects of cost analysis remain important and deserve proper 2 DoD's
by cost analysts, there are other areas of cost analysis that are critically important :l?at have
decision makers. This special issue introduces several major types of analysis for cost
either recently impacted key decisions or serve as early research on new avenues
analysis. The remainder of the paper

summarizes four current topics in cost analysis
latest relevant research, before concluding with a brief summary.
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COSTSAVING INITIATIVES PROPOSED BY THE CONTRACTOR

Defense contractors often propose cost saving initiatives to reduce the cost of
Veapon systems (Kammerer 2001). In some cases these initiatives are associated with an
mves.n.nf:m' The return on the investment yields savings in the production phase of the
dcquisition program. The F-22 Raptor aircraft program is one such program that has em-
braced cost Saving initiatives. These initiatives are called Production Cost Reduction Plans
(P‘?RP'S). Other U.S. Air Force programs that have proposed similar initiatives are the Joint
Strike Fighter (JSF) program and the Osprey (V-22) program.
. For the cost analyst, this is a new twist. While significant cost reduction is expected
n the form of cost improvement curves as production quantities increase, PCRP’s may go
beyond the hormal cost reduction associated with cost improvement curves. An example of
Such an initiative might be “lean manufacturing.” The contractor determines that by adopt-
s manufacturing process that is more efficient significant cost savings could be realized.
ich a change in process may require investment in new tools or supply concepts, and a
rea"“’_lgement of the workspace in the factory. In the case of the F-22, the contractor has a
council that evaluates proposed PCRP’s, the investment required, and the expected return-
On-Investment.
The evaluation of a PCRP presents a cost analyst with a threefold dilemma. First, f's
Fhe COst saving initiative real or not? That is, does the cost saving initiative have merit or is
It unlikely to Produce savings? Second, does the initiative represent a saving that would
iormally be expected to occur as part of the normal cost improvement one expects in produc-
tion and which i captured by the historical cost improvement curve? Finally, once the cost
nalyst decides whether to accept or reject the cost saving initiative, how do you develop the
“Simate of the savings that is subsequently subtracted from your baseline estimate? It is
"MPortant to track to a consistent baseline as the program changes that can be used to
measure and track any savings. . ]
~ Inthe case of the F-22, Air Force cost analysts have provided detailed reviews for
“PProximately 80 such cost saving initiatives proposed by the contractor. These required
Veloping separate return-on-investment relationships that were tended to be lower than
contractor’s forecasts. However, the Air Force has gone on to fund several contractor
Proposed investments that were judged to have merit.

PROGRAM BUDGETS

Is the budget based on the cost estimate or the cost estimate based on the budget
Kammerer 2001)?8'1'1'ne. cost analyst often finds himself in the quandary of trying to fit an
—umate o a budget, and this presents a dilemma, which may question the integrity of the
©Ost analyst, Heroic measures may even be proposed to keep the cost estimate thl-nln the
P escribed budget. For example, program proponents have been known to propose app ymfg
allthe Principles of acquisition reform to achieve a 20 percent reduction in the first units o
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The Relationship Between Cost Analysis and Program Management

production. When asked exactly what they would do to achieve such reductions,
they are usually less specific. But they know they will achieve their goal because everyone
on the team knows the goal and will be working toward it. The cost analyst must stand firm
in such cases and not support such specious goals.

Other techniques proposed to keep the cost estimate within the budget include the
application of the Cost as an Independent Variable (CAIV) technique, in which tradeoffs are
made early in the development stages to reduce or stabilize costs. In the case of the F-22
aircraft program and the introduction of cost savings through the PCRP’s, not a single PCRP
was accepted by the Air Force without specific plans that had worked their way up from an
idea to a plan for implementation. This type of cost analysis allows the program manager 0
make a fact-based decision on whether to accept or decline contractor proposals.

New research and development (R&D) programs by definition are high risk due t‘0
the insertion of new technologies and capabilities. Determining the right budget profile i
often no better than the proposed program estimate phased according to past programs. The
new research in this special issue by Brown, Gallagher and White demonstrate a new tech-
nique to determine funding profiles. The authors present a method to derive budgets bY
using a Weibull-based forecasting method to project an expenditure profile. Starting with 2
recent database of 102 completed R& D defense programs, they developed a methodology o
determine the required statistical inputs for the Weibull distribution. From this data, they
developed a model that predicts R&D funding profile projections. These models represent
significant improvement over past attempts in this area. :

Determining the final cost of a program at completion is a major challenge. While
cost analysts may have access to detailed program cost models and program data bases
cost overruns continue to plague DoD. New research in this special issue by Christenser
and Rees address this problem with research on boundin g the estimate at completion. Prev
ous work by Christensen demonstrated that the Estimate at Completion (EAC) com

“Sdﬂ;tg the cumulative Cost Performance Index (CPI) is a reasonable bound to the final cost 9f
: e °;’“Im°t (Christensen 1996). This new research confirms that a CPI-based EAE;;
earlmamaby » thee ower-bound to the final cost of a defense acquisition program when der!

program. However, in the | CPl-based EAC is 1
longer acts as a reliable lower bound. R A

PROGRAM CHANGES AND UNCERTAINTY
Program mana

hen gers and cost anal h : k timating reSources
when the well-defined ysts have a difficult time es ‘
program ﬁi‘:{:e . program. The challenge becomes exceedingly difficult for &

cons :
demonstrates a dﬂemm ‘fh‘“nges (Kammerer 2001). A recent Air Force satcll}te program
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pparent costs of the program, the program proponents decided not to include the total
nmnbex: of ground terminals that would eventually be purchased for the system. DOD
regulations are clear that the total program must be estimated and re ported.

All of these problems associated with program definition cause a dilemma for the
tanalyst. The cost analyst is sometimes asked to modify his estimate to respond to
Ch?ng‘ﬂg requirements and a smaller budget. Often he cannot do this, because as fewer
s are bought, the total cost of the program increases. Add to this problem the fact that

W program may defy Congressional directions or even common sense, one sees the
 challenge that resource analysts face.

.‘f"‘a‘ constitutes the program? It is a very relevant question for the cost fmalyst to
5:;3 ue diligently to avoid such a dilemma. The cost analyst must research the issue, not

Y Vith the program proponents but also with other authorities in the DOD. An excellent
mepp]e .Of the type of analysis required is explained by McNutt, Hutchinson, Reinertsen al?d

0er in this special issue. Their paper details a methodology and its application, in
ealing tactical decision rules to assist weapon system program managers in making neces-
:?s?s?:ﬁ;o-t'iay trade-offs and decisions regarding their programs. The resulting torﬁlak as-
in ntify and measuring the value of time and provides support to the decision maker
. conducting the trade-off decisions associated with cost, schedule, performance and fund-

Ing for Weapon systems programs.
OUTSOURCING AND PROCUREMENT DECISIONS

Under the Reagan buildup, the DoD grew dramatically in an effort to win the Cold
:}’Yags“ﬁm the Cold War over in thg 1990s, thfsr:ze of the DoD dropped by 39 percent from
: levels with the Air Force budget dropping by almost 50 percent (Chelf 2002). These
izatisc reductions have forced the DoD to find new ways to save budget dollars for mogfir:‘;
ol ® One solution is to reduce government operating costs by introducing compe
cos:y Outso.m-c Ing work to private companies. The vast majority of these decisions rest on
M{f};‘:’ ttl}:at is critical to the manager’s decisions.
ether the manager is guiding an A-76 competitio .
ion, cost analysis is critical gnd ve%y diffgrem from that a:ehich the cost commumty norm?l:‘y
tots e 2nalysis focuses on the costs of running a business or major industrial OP?I:H; /
m:ua typical Weapon system. Thus, there are not normally any va}xdawd cost ﬁr:o;ic oo?; t{:a:
- nd'_ Data is always a problem, since most private firms don’t wish to thaﬂr!ic i b,
e Competition sensitive nature. One of the biggest problems is cOS'

. : , he is often a
"™elf—he usually isn’t an experienced cost analyst (Smith 1§210:3'm fgf both the

racting officer with some pricing experience. This prob i
:;fl oon team and the BOVel'r;::Illentg teml: that is bidding on the work. m l: ::;:3
i 10n o this problem. With continued downsizing of the cost ﬁeld 1':: ot"tlu:sc o
SeTpl? transfer more experienced cost estimators to these activities. :le); e o

ections occyr at base level, so the depth of knowledge is often :nnz s v‘:n Fihe iy 16
da 1S are often faced with placing their best people on the teams

Yactivities to falter,

n or an outsourcing compet-

5

-
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A popular analysis method for large source selections is the best value decis‘ion.
This method bases the decision on a total system evaluation that considers cost, technical,
business performance over all aspects of the procurement (Borchers 2001). The cost analyst
is challenged to consider more than just the cost of the immediate contract, but rather to
consider total costs, benefits and risks to the government, or purchasing firm. This otftcn
requires the cost analyst to determine a price for the value or cost of the benefit, cost or ﬂ_Sk-
This can be as simple as determining the cost of extending an existing contract to evaluating
the value of keeping and aircraft in the inventory an extra five years.

A related method, Value Focused Thinking, offers an objective method to evaluate
alternatives over a variety of customers when faced with a limited budget. Lowe and GalE
detail this approach in their paper “Laboratory Purchases: A Multidimensional Approac'h-
This method takes organization values and goals and translates them into objectives. Using
decision makers within the organization, alternatives are ranked based on how well they mect
the objectives. Alternatives are then chosen based on this ranking until the allotted budget
is gone.

SUMMARY

As this brief introduction to the special issue on the relationship between Cost
analysis and program management shows, cost analysts play key roles in providing n?eded
information to managers and decision makers. Indeed, we conclude that cost analysis and
program management are inextricably linked. Together cost analysis and program manage-
ment will play a decisive role in shaping future military and commercial competitiveness of
the United States. The following four papers provide new techniques that decision makers
can use to control schedule and program risk, while balancing scarce resources.
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