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PREFACE

In support of the project “The Cost of Future Military Aircraft:
Historical Cost Estimating Relationships and Cost Reduction
Initiatives,” this study gives an overview of a wide range of published
estimates and projections of potential cost savings that are attributed
to a variety of weapon system acquisition reform (AR} measures.
These estimates are compared in accordance with a taxonomy de-
veloped by the authors. Although the origins and quality of the esti-
mates are discussed, no independent estimates have been generated,
nor are the existing published estimates analyzed in depth. Rather,
the authors present a taxonomy of current AR initiatives; review
published estimates of the cost savings attributed to these initiatives;
report the views of industry and government officials on the potential
cost savings from AR; and discuss the structuring and implementa-
tion of programmatic AR measures based on lessons learned from
existing AR pilot programs.

The project is in the RAND Project AIR FORCE Resource Manage-
ment Program. The research is sponsored by the Principal Deputy,
Office of the Assistant Secretary of the Air Force (Acquisition), and by
the Office of the Technical Director, Air Force Cost Analysis Agency.

This study should be of interest to government and industry officials
concerned with assessing the potential cost savings that current AR
measures may generate when applied to major weapon system R&D
and procurement programs.

The information collection cutoff date was December 1999.
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PROJECT AIR FORCE

Project AIR FORCE, a division of RAND, is the Air Force federally
funded research and development center (FFRDC) for studies and
analysis. It provides the Air Force with independent analyses of pol-
icy alternatives affecting the development, employment, combat
readiness, and support of current and future aerospace forces.
Research is performed in four programs: Aerospace Force
Development; Manpower, Personnel, and Training; Resource
Management; and Strategy and Doctrine.
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SUMMARY

INTRODUCTION AND ACQUISITION REFORM MEASURES
TAXONOMY

This report supports a larger RAND project entitled “The Cost of
Future Military Aircraft: Historical Cost Estimating Relationships and
Cost Reduction Initiatives.” The purpose of the project is to update
the technical cost models and cost estimating relationships (CERs)
for fixed-wing combat aircraft in light of R&D, manufacturing, orga-
nizational, and programmatic advances and reforms that have taken
place over the past decade. Taking into account the potential overlap
of claimed savings resulting from new (post-1990) aircraft design and
manufacturing initiatives (especially for advanced airframe materi-
als), acquisition reform, and lean implementation, the RAND project
divided the research effort into five areas:!

1. New fabrication and assembly processes related to advanced
airframe materials;?

2. Government changes in acquisition processes or changes in the
relationship between the government and Department of
Defense (DoD) prime contractors, generally included under the
rubric of “acquisition reform”;

lsee Appendix A for a listing of all military aircraft initiatives addressed in three of
these reports.

20baid Younossi, Michael Kennedy, and John C. Graser, Military Airframe Costs: The
Effects of Advanced Materials and Manufacturing Processes, Santa Monica: RAND, MR-
1370-AF, 2001.
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3. Lean implementation and other initiatives oriented primarily
toward processes within a prime airframe manufacturer or rela-
tionships between these primes and their suppliers;

4. Technology and process improvements in military avionics de-
velopment and manufacturing, especially as they relate to the
Joint Strike Fighter (JSF);* and

Technology and process improvements in military aircraft en-
gines (research in progress).

[82]

This report covers research on acquisition reform (AR). Its purpose is
to determine whether published estimates in the literature are suffi-
ciently robust to contribute to the development of adjustment fac-
tors for use in predictive cost models that reflect the effects of AR on
the costs of developing and producing fixed-wing combat aircraft.
The report reviews a wide range of published estimates and projec-
tions of claimed savings that may arise from a variety of weapon
system AR measures. However, no independent RAND estimates of
potential AR cost savings have been generated, nor have any of the
published estimates been analyzed. Rather, the existing estimates
are grouped into logical categories and compared, and the varia-
tions, historical origins, and relative quality of these estimates are
discussed. In addition, the report presents the views of numerous
prime contractors on potential AR cost savings, all derived from a
series of interviews conducted in 1998.5

3Cynthia R. Cook and John C. Graser, Military Airframe Acquisition Costs: The Effects of
Lean Manufacturing, Santa Monica: RAND, MR-1325-AF, 2001.

4Mel Eisman, Jon Grossman, Joel Kvitky, Mark Lorell, Phillip Feldman, Gail Halverson,
and Andrea Mejia, The Cost of Future Military Aircraft Avionics Systems: Cost
Estimating Relationships and Cost Reduction Initiatives, Santa Monica: RAND, limited
document, not for public distribution, 2001.

SIndustry sites visited by RAND include Boeing Military Aircraft and Commercial
Aircraft, Seattle, Washington; Boeing McDonnell Military Aircraft and Missile Systems,
St. Louis, Missouri; British Aerospace Military Aircraft and Aerostructures, Warton and
Samlesbury, United Kingdom; DaimlerChrysler Aerospace Airbus GmbH, Bremen,
Germany; DaimlerChrysler Aerospace AG Military Aircraft, Munich, Germany;
Lockheed Martin Aeronautical Systems, Marietta, Georgia; Lockheed Martin Skunk
Works, Palmdale, California; Lockheed Martin Tactical Aircraft Systems, Fort Worth,
Texas; Northrop Grumman Electronic Sensors and Systems Sector, Baltimore,
Maryland; Northrop Grumman Integrated Systems and Aerostructures, Air Combat
Systems, El Segundo, California; Northrop Grumman Integrated Systems and
Aerostructures, Dallas, Texas; Northrop Grumman Integrated Systems and
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The report concludes that on the whole, there is insufficient evidence
in the published literature to support the development of precise
adjustment factors for AR cost savings that can be used with confi-
dence in technical cost models for military combat aircraft. At the
same time, our research suggests that at least in some categories of
AR measures, rough order-of-magnitude (ROM) estimates or “rules
of thumb” for potential AR cost savings can be developed that may
be of use to cost estimators in limited circumstances.

There is a vast body of literature on AR that covers a wide variety of
measures. As a result, our first task was to develop a taxonomy of AR
measures that would provide a rational ordering and coherent link-
age between these various measures. Table S.1 presents our taxon-
omy of current major AR measures and initiatives, which was devel-
oped for the purpose of assigning published cost savings estimates to
specific elements. As indicated in Table S.1, we suggest three major
AR categories: (1) reducing regulatory and oversight burden; (2)
commercial-like program structure; and (3) multiyear procurement.
Table S.1 also presents subelements of the second category together
with suggestions on how these subelements might be linked to the
main category.

The tables that follow summarize the data presented in this report on
published AR cost savings estimates and projections. The many as-
sumptions underlying each estimate and the numerous caveats in-
cluded in the body of this report are not repeated here. It is impor-
tant to note, however, that these estimates vary considerably in both
quality and methodology and must therefore be used with caution. A
detailed reading of the main text of this report is necessary to clarify
the many limitations and caveats that must be applied in their use.

Most of the following tables have a column labeled “estimate qual-
ity.” This column distinguishes between three types of estimates.
The highest-quality estimate, labeled “actuals,” signifies that the es-
timate of AR savings was based on actual R&D and production cost
data from the specific item under consideration, compared to earlier
actuals for the program prior to the imposition of acquisition re-

Aerostructures, Hawthorne, California; Raytheon Aircraft, Wichita, Kansas; Raytheon
Sensors and Electronic Systems, El Segundo, California; and Scaled Composites, Inc.,
Mojave, California.
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forms. Virtually none of the estimates available during the course of
this research effort was of this type.6 The second-highest-quality es-
timate, labeled “forecast,” refers primarily to a narrow set of cases in
which actual production costs for the specific article are well known
but the program is being restructured in a way that is expected to re-
duce costs. This applies mainly to estimates of multiyear production
contract savings. The third-highest-quality estimates, labeled
“analysis,” are made in situations where no actual costs are available
for the specific item. In such cases, the anticipated pre-AR cost ofa
specific item, which has not yet been fully developed or entered into
production, is compared to the expected cost of that item after the
imposition of AR—in other words, neither the actual cost of the item
under the old system nor the actual cost of the item after the imposi-
tion of AR is known. This type of estimate is based on rational anal-
ysis, past experience, data from analogous military or commercial
programs adjusted to the system under examination, expert opinion,
or similar methods.

Almost all the AR cost savings estimates collected in this report fall
into the category of “analysis.” That is, they are not based on actual
data for the specific system or program structure in question, either
before or after AR. This is another key reason these estimates must
be treated with extreme care.

SUMMARY OF THE DoD REGULATORY AND OVERSIGHT
COMPLIANCE COST PREMIUM ESTIMATES

The DoD regulatory and oversight compliance cost premium refers
to the additional costs that the DoD is alleged to pay to contractors to
cover the added cost of complying with the vast array of regulations
and requirements imposed on the contractor by the government.
This cost is alleged to be over and above what the same item would

6See the subsequent discussion on actuals.
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Table S.1

A Taxonomy of AR Measures

1. Reducing Regulatory and Oversight Compliance Cost Premium
2, Commercial-Like Program Structure
A. Emphasis on CAIV2 through the use of:
(1) Unit price thresholds, unit price targets
(2) Production price requirement and commitment curves + carrots/sticks in
fina! down-select and in production contract (including warranties, etc.)
(3) Competition
B. Enable CAIV through emphasis on:
(1) Requirements reform
(a)} No “overdesigning"b
(b) Prioritized tradable performance/mission requirements
(threshold requirements, etc.)
(2) Contractor configuration control, design flexibility
(3) Commercial insertion/dual use,® which is made possible by
(a) Milspec reformd
(b) Government-industry IPTs®
3. Multiyear Procurementf

4CAIV is an acronym for “cost as an independent variable.” The basic concept of CAIV
is that it raises rigorous production-unit cost goals to the same priority level as per-
formance and other key system goals during the design and development phases of a
weapon system. As such, it is similar to the “must cost” goals that commercial aircraft
transport developers and other commercial firms impose on their designers, engi-
neers, and subcontractors when they initiate the development of a new system. More
is said on the CAIV concept in subsequent sections of this report.

bA more familiar term that could have been used in this context is “gold plating.” This
term was rejected, however, because some observers associate it with less-than-ob-
jective journalistic critiques of the defense acquisition process. The term
“overdesigning” as used here means to design into a weapon system capabilities or
attributes that may not be worth the extra expense or that are not essential to meeting
the mission requirements.

C“Commercial insertion” refers to the use of commercial off-the-shelf (COTS) tech-
nologies, processes, parts, components, subsystems, and/or systems in weapon sys-
tems. The term also refers to the use of “ruggedized” or “militarized” COTS products.
“Ruggedization” signifies the special packaging or other hardening of COTS products
to permit them to function in harsh military environments. “Dual use” refers to tech-
nologies, manufacturing facilities, and products that are known to have or may have
both commercial and military applications.

dMil spec” is an acronym for military specifications and standards.

€IPT = Integrated Product Team.

f“Multiyear procurement” refers to government authorization for the procurement of
specific numbers of production systems beyond the normal single-year government
procurement funding cycle. Multiyear procurement requires special congressional
approval.
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cost were it acquired in a purely commercial environment by a civil-
ian customer. Table S.2 summarizes several late-1980s and early-
1990s DoD cost premium estimates that typify those used by early
advocates of AR.

As Table S.2 indicates, early estimates vary considerably in quality
and methodology, and none are directly comparable. Most are
based on expert opinion, anecdotal information, or projections de-
rived from commercial analogies that may or may not be appropri-
ate. For the most part, such estimates could thus be characterized as
informed guesses. Some of these estimates include potential cost
savings from factors other than the reduction in compliance costs,
such as cost benefits gained from using commercial technologies
and parts. However, it is not always clear whether such factors are
included in the estimates.

Table S.3 summarizes the most important estimates of the DoD regu-
latory and oversight compliance cost premium. These estimates are
based on actual data derived from Coopers & Lybrand (C&L) and
other studies conducted during the initial phases of the current AR
reform effort. It should be noted, however, that these estimates are
based on limited data and on varying methodologies. In addition,
the methodologies they employ are not always fully transparent and
may be open to criticism. Moreover, the raw data on which the esti-
mates are based are seldom available. To be fully understood, this
table thus requires a full reading of the main text of this report.

We believe that the most reliable of the studies outlined in Table S.3
suggest potential savings from DoD regulatory and oversight relief in
the range of 1 to 6 percent. We further suggest that this range, with
an average of 3.5 percent, is a reasonable ROM or “rule-of-thumb”
estimate for potential savings from eliminating the DoD regulatory
and oversight compliance cost premium. If one is to obtain the full
benefit of savings from regulatory and oversight relief, however, the
consensus view is that virtually all burdensome regulations and
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Table S.2

Early Subjective Estimates of the DoD Regulatory and Oversight
Compliance Cost Premium?

Estimated DoD Cost
Premium/Potential

Study Date Cost Savings (%)

Honeywell defense acquisition study 1986 13

(20 programs, contractor costs)

RAND OSD regulatory cost study 1988 5-10

(total program costs)

OTA industrial base study 1989 10-50

(total DoD acquisition budget)

CSIS CMI studyb 1991 30

(cost premium on identical items)

Carnegie Commission 1992 40

(total DoD acquisition budget)

ADPA cost premium study 1992 30-50

(product cost)

aThe full titles of these studies are as follows: Defense Acquisition Improvement Study,
Honeywell, May 1986; G. K. Smith et al., A Preliminary Perspective on Regulatory
Activities and Effects in Weapons Acquisition, Santa Monica: RAND, R-3578-ACQ,
March 1988; Office of Technology Assessment, Holding the Edge: Maintaining the
Defense Technology Base, Vol. Il Appendix, Washington, D.C.: USGPO, April 1989;
Integrating Commercial and Military Technologies for National Security: An Agenda for
Change, Washington, D.C.: Center for Strategic and International Studies, April 1991; A
Radical Reform of the Defense Acquisition System, Carnegie Commission on Science,
Technology, and Government, December 1, 1992; and Doing Business with DoD—The
Cost Premium, Washington, D.C.: American Defense Preparedness Association, 1992.

bCMI = Civil-military integration.

oversight must be removed from all programs and by all government
customers for each major government contractor or contractor facil-
ity. Because of these limitations and caveats, it is probably not ap-
propriate to use 3.5 percent as a technical adjustment factor in
mathematical models that employ empirically tested CERs.”

7See Concluding Observations in Chapter Seven of this report.
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Table S.3

Data-Based Estimates of the DoD Regulatory and
Oversight Compliance Cost Premium

Overall Cost

C&LTop10 C&LTop24 Premium or
Study or Program Cost Cost Savings Estimate
and Date?® Drivers (%)  Drivers (%) _ Potential (%) Quality
C&L (1994) 8.5 13.4 18 Forecast
NORCOM (1994) 27 Forecast
DoD Regulatory 6.3 Forecast
Cost Premium
Working Group
(1996)
DoD Reinvention 1.2-6.1 Forecast
Lab (1996)
SPI (1998) 0.5 Limited actuals
WCMD (1996) 3.5 (R&D) Analysis
(CDRLs only)
FSCATT (1995) 2 Analysis
B-2 Upgrade 23 Forecast
(CDRLs only)

agp] = Single-Process Initiative; WCMD = Wind-Corrected Munitions Dispenser; CDRL
= Contractor Data Requirements List; FSCATT = Fire Support Combined Arms Tactical
Trainer.

This report also examines nongovernment and General Accounting
Office (GAO) estimates of overall DoD AR program savings from the
early stages of the Clinton administration reform efforts (see Table
S.4). These studies are based largely on comparisons of overall pro-
gram budget data and on projections from different fiscal years or
periods. For the most part, they offer little or no breakout of specific
AR measures or of how and to what extent such measures might have
contributed to the changes in estimates. It is not unreasonable to as-
sume that most of the reported actual savings (as opposed to the re-
ported future cost avoidance beyond FY01) was due to reductions in
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the DoD regulatory and oversight burden.? We conclude this for two
reasons:

e Most of the programs examined for these estimates and projec-
tions had been under way for some time as traditional programs
before AR; and

e More radical programmatic acquisition reforms had not been
fully implemented at the time the studies collected data.

Although these estimates are not directly comparable either to each
other or to earlier estimates of the potential DoD regulatory and
oversight reform cost savings, we believe that they add some support
to the notion that the DoD regulatory and oversight cost burden is in
the range of 1 to 6 percent.

Table S.4
Summary of Initial Assessments of Overall DoD AR Savings
(in percentages)

Estimate
Study and Date FY95-FY01 1996 FY95-FY02 Quality
RAND (1996) 4.4 Forecast
MIT (1997) (average of 43 Forecast
23 MDAPs)@
GAO (1997) (average of —2b Forecast
33 MDAPs)
GAO (1997) (average of 4 Forecast
10 MDAPs with cost
savings)

AMDAP = Major Defense Acquisition Program.

bThis estimate does not dispute the existence of cost savings from AR for these pro-
grams. Rather, it suggests that on average, cost savings are often offset by cost in-
creases elsewhere or by reinvestment.

8The projections of future cost avoidance are obviously just estimates based on past
experience.
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Given the uncertainties and ambiguities inherent in the data avail-
able on DoD regulatory and oversight cost savings, how should cost
estimators use this information? We have concluded that it is rea-
sonable to assume program savings of 3 to 4 percent due to reduc-
tions in the regulatory and oversight burden. In other words, if one is
using a pre-AR (pre-1994) program as an estimating analogy for a
similar new program, it is reasonable to assume cost reductions at
the program acquisition level of 3 to 4 percent due to reductions in
the regulatory and oversight burden. However, if the cost analysis is
developed using prior program direct or indirect labor hours, most of
the AR savings from reductions in regulatory and oversight burdens
should already be reflected in the negotiated forward pricing rate
agreements (wrap rates), so no further adjustment would be
warranted in the rates themselves. This is because most regulatory
burden cost savings are in the area of indirect costs and should thus
show up in overhead cost savings. Because AR has been in existence
since 1995, most of the realizable reductions in regulatory and
oversight burdens should already have been calculated between the
contractor and the Defense Contract Management Agency (DCMA).
This assumes, however, that a comprehensive program of relief from
DoD regulatory and reporting requirements has been applied to all
the programs of a specific contractor or to all the programs at a
specific facility. This, of course, is not actually the case.

AR reductions between suppliers and the prime may have to be as-
sessed separately, as factors such as regulatory flow-down and the
cost effects of strategic supplier relationships must be taken into ac-
count. Although AR has focused mainly on interactions between the
government and the primes, there may be areas between primes,
subcontractors, and suppliers that result in further savings due to re-
ductions in regulatory and oversight burdens.

SUMMARY OF SAVINGS FROM COMMERCIAL-LIKE AR
PILOT PROGRAMS

Commercial-like AR pilot programs exhibit a complex mixture of the
numerous reform measures that are outlined in Table S.1 and dis-
cussed in detail in the body of this report. The purpose of these mea-
sures is to structure weapon system acquisition programs so that the
incentives provided to contractors are more like those found in
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commercial R&D and production programs. These measures seek to
incentivize the contractor to focus on cost as a primary objective and
to use commercial standards, technology, parts, and components.

It is critical to note that the claimed savings from these programs are
based on comparing estimated projected costs before the imposition
of AR measures with estimated projections following the imposition
of AR measures. Few are based on hard data. That is, few of the es-
timates contain actuals, or actual cost data based on real work un-
dertaken during product development and production. Most of the
estimates were made before the beginning of system development or
in the early phases of development. Even in cases where actuals
were used in order to show claimed AR savings, the actuals were
compared to an earlier estimate that was only a forecast and that it-
self was not based on actuals (i.e., on the actual pre-AR costs of the
item). These estimates must therefore be viewed with extreme cau-
tion. Table S.5 summarizes the cost savings estimates from these
programs.

The data in Table S.5 suggest that R&D savings in the range of 15 to
35 percent may be possible in programs that are fully restructured in
a commercial-like manner in accordance with the concepts of cost as
an independent variable (CAIV), as discussed in great detail in the
body of this report. The likely scale of anticipated production sav-
ings is much more uncertain. However, the three best-documented
cases—Joint Direct Attack Munition (JDAM), Wind-Corrected
Munitions Dispenser (WCMD), and Joint Air-to-Surface Standoff
Missile (JASSM)—suggest that savings of up to 65 percent are possi-
ble, at least in programs for less complex systems with high produc-
tion runs.

Some additional qualifications must be noted in discussing these
outcomes. First, the reforms used in these pilot programs have not
been widely used as an integrated package outside these AR demon-
stration programs. Furthermore, many AR pilot programs are rela-
tively small and are characterized by low technological risk, com-
mercial derivative items, and large production runs. Thus, the scale
of potential cost benefits for a large, complex weapon system that
employs high-risk, cutting-edge technology remains uncertain.
Finally and most significantly, several of these programs have only
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Table S.5
Summary of Savings from AR Pilot and Demonstration Programs®
(in percentages)

Program R&D Production Estimate
Programb Savings (%) Savings (%) Savings (%) Quality
JDAM 15 60 Forecast
WCMD 35 64 Forecast
JASSM 44b 29 31 Analysis
EELV 20-33 25-50 Analysis
SBIRS 15 Analysis
FSCATT 13.5 16-34 7 Analysis
JPATS 18.9¢ 13.6 -26.64 Analysis
Tier I11- 20 Analysis
Tier I+ 3 Analysis
ASP 30 Analysis
AAAV 10-20 Analysis

aNote the important qualifications explained in main text.

bLELVY = Evolved Expendable Launch Vehicle; SBIRS = Space-Based Infrared System;
JPATS = Joint Primary Aircraft Training System; ASP = Arsenal Ship Program, AAAV =
Advanced Amphibious Assault Vehicle.

€Qverall program cost savings claimed by the DoD, March 1999.

dDespite a large increase in production costs, overall program costs declined signifi-
cantly because of a large anticipated reduction in operations and support (O&S) costs.
In March 1999, the DoD claimed an overall JPATS contract cost savings of 49 percent.

recently entered the low-rate initial production (LRIP) stage; the
majority have not even completed engineering and manufacturing
development (EMD).

Our detailed review of several AR pilot programs, as well as the
consensus views we gleaned from extensive RAND interviews with
industry and government representatives, provided additional
insights regarding cost savings from the commercial-style program
structures discussed above:

* Requirements reform (performance-based specifications) and
CAIV (“must-cost” objectives used during EMD in the down-
select decision) are crucial for cost savings. CAIV essentially
entails a trade-off of technical capabilities against cost. The key
to CAIV is avoiding “overdesigning” and retaining only mission-
essential capabilities.
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¢ Maximizing the use of commercial parts and technology in
weapon systems to the extent that it does not compromise criti-
cal system performance capabilities has a high AR savings poten-
tial, especially in electronics.

* Requirements reform, regulatory reform, CAIV, and especially
contractor configuration control are all necessary to motivate
greater use of commercial parts and technology by contractors.

* Commercial-style programs with greater contractor cost sharing
would be encouraged by reducing constraints on foreign sales
and technology transfer.

* Commercial-like “must-cost” pricing goals combined with com-
petition appear to incentivize contractors to control costs.

e Commercial-style R&D and production programs with contrac-
tor configuration control may require contractor logistics sup-
port once systems are fielded. The Air Force may face serious
problems applying these types of AR reforms to large, complex
platform development programs.

* True dual-use (commercial and military) utilization of produc-
tion facilities on a system or major-subsystem level is still rare.
Government regulations and technology differences remain
significant barriers.

* The level of AR actually implemented on some government pilot
programs has been less than some contractors had expected.

Given the lack of data and the many uncertainties and complexities
that surround commercial-like AR programs, how should cost esti-
mators deal with such programs? It is our view that if an acquisition
program entails extensive civil-military integration (CMI) and inser-
tion of COTS parts and technology, specific cost reductions need to
be assessed as appropriate, probably at the purchased-materials and
purchased-parts levels of a cost estimate. For programs such as
JDAM and various avionics efforts that claim large savings from AR,
vendor-supplied parts, components, boards, and the like account for
as much as 80 to 90 percent of recurring costs. Yet there can be wide
variations from one system or program to another. Thus, no easy
rule of thumb can be applied in this area.
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If separate and significant AR initiatives can be identified in specific
programs, they should be evaluated individually and the results used
to adjust the baseline cost estimate, assuming that the baseline is
derived from historical, pre-AR costs. One of the most important AR
initiatives is the extensive use of CAlV. However, once the final de-
sign configuration is determined and frozen following the CAIV pro-
cess, the AR savings from CAIV would already be clearly reflected in
the life cycle cost (LCC) baseline of the system. However, if a pro-
gram entails significant contractor configuration control throughout
EMD and production, a careful assessment of ongoing cost-saving
opportunities and contractor incentives is warranted. Possible posi-
tive and negative operations and support (O&S) implications of con-
tractor configuration and Total System Performance Responsibility
(TSPR) need to be examined.

Table S.6

Summary of Multiyear Procurement Savings Estimates”

Programb Production Savings (%) Estimate Quality
F-16 (FY82-85) 10 Forecast
F-16 (FY86-89) 10 Forecast
F-16 (FY90-93) 5.5 Forecast
F-16 (FY99-02) 54 Forecast
CDE for C-17 8.2 Forecast
C-17 (airframe) 5.5 Forecast
Javelin ATGM 14.3 Analysis
MTVR 74 Analysis
CH-60 (U.S. Navy and U.S. Army) 5.5 Forecast
DDG-51 (FY98-01) 9 Forecast
F-22 (1996 CAIG/JET) 3.94.7 Analysis
F/A-18E/F (target) 7.4 Analysis

Savings percentages include government investments for cost reduction initiatives
for C-17 airframe and F/A-18E/F.

bCDE = Commercial Derivative Engine; ATGM = anti-tank guided missile; MTVR =
Medium Tactial Vehicle Replacement; CAIG = Cost Analysis Improvement Group; JET
= Joint Estimate Team.




Summary xxv

SUMMARY OF MULTIYEAR PROCUREMENT SAVINGS
ESTIMATES

Data and analytical forecasts based on past experience suggest that
multiyear contracts can save roughly 5 percent, and possibly as
much as 10 percent on production contracts. Table S.6 summarizes
the data and forecasts that support this claim.

Again, it is important to mention a key caveat regarding the compar-
isons on which these and many other savings claims are made: Such
claims are based on comparing preprogram estimates of the pro-
gram costs on a year-to-year contract to a multiyear basis. Once a
decision is made to follow one path or the other, the two can no
longer be compared on an equivalent basis, as fact-of-life changes
occur throughout a production program. The savings are thus based
on the best estimates available at the time of the decision, not on any
actual historical data for the path not chosen.

Based on the evidence collected here, and keeping in mind the
caveats stated above, we conclude that multiyear contracts that are
effectively implemented by the prime contractor and government
customer can be expected to produce approximately 5 percent or
greater savings compared to traditional programs. Multiyear con-
tracts permit long-range planning by contractors. In addition, they
permit larger buys of materials and parts, and allow for strategic re-
lationships between primes and subcontractors. Therefore, multi-
year contracting should inherently result in some cost savings.
However, strategic sourcing relationships between primes, subcon-
tractors, and suppliers fostered under lean manufacturing will have
to be evaluated by cost estimators in conjunction with the multiyear
savings to ensure that double counting is avoided.®

9See Cook and Graser, Military Airframe Acquisition Costs: The Effects of Lean
Manufacturing, for a discussion of strategic supplier relationships.
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Chapter One

INTRODUCTION AND ACQUISITION REFORM
MEASURES TAXONOMY

This report supports a larger RAND project entitled “The Cost of
Future Military Aircraft: Historical Cost Estimating Relationships and
Cost Reduction Initiatives.” Its purpose is to update the technical
cost models and cost estimating relationships (CERs) for fixed-wing
combat aircraft in light of R&D, manufacturing, organizational, and
programmatic advances and reforms that have taken place over the
past decade. Given the potential overlap of claimed savings resulting
from new (post-1990) aircraft design and manufacturing initiatives
(especially for advanced airframe materials), acquisition reform, and
lean implementation, the RAND project divided the research effort
into the following five areas:!

1. New fabrication and assembly processes related to advanced
airframe materials;?

2. Government changes in acquisition processes or changes in the
relationship between the government and Department of
Defense (DoD) prime contractors, generally included under the
rubric of “acquisition reform”;

1See Appendix A for a listing of all military aircraft initiatives addressed in three of
these reports.

20baid Younossi, Michael Kennedy, and John C. Graser, Military Airframe Costs: The

Effects of Advanced Materials and Manufacturing Processes, Santa Monica: RAND, MR-
1370-AF, 2001.
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3. Lean implementation and other initiatives oriented primarily to-
ward processes within a prime airframe manufacturer or rela-
tionships between these primes and their suppliers;*

4. Technology and process improvements in military avionics de-
velopment and manufacturing, especially as they relate to the
Joint Strike Fighter (JSF);* and

5. Technology and process improvements in military aircraft en-
gines (research in progress).

This document reports the results of the research conducted in the
second area listed above: acquisition reform (AR). Its purpose is to
determine whether published estimates in the literature are suffi-
ciently robust to contribute to the development of adjustment fac-
tors for use in predictive cost models that reflect the effects of AR on
the costs of developing and producing fixed-wing combat aircraft.
The report reviews a wide range of published estimates and projec-
tions of claimed savings that may arise from a variety of weapon
system AR measures. However, no independent RAND estimates of
potential AR cost savings have been generated, nor have any of the
published estimates been analyzed. Rather, the existing estimates
are grouped into logical categories and compared, and the varia-
tions, historical origins, and relative quality of these estimates are
discussed. In addition, this document presents the views of
numerous prime contractors on potential AR cost savings based on a
series of interviews conducted in 1998.5

3Cynthia R. Cook and John C. Graser, Military Airframe Acquisition Costs: T} he Effects of
Lean Manufacturing Processes, Santa Monica: RAND, MR-1325-AF, 2001.

4Mel Eisman, Jon Grossman, Joel Kvitky, Mark Lorell, Phillip Feldman, Gail Halverson,
and Andrea Mejia, The Cost of Future Military Aircraft Avionics Systems: Cost
Estimating Relationships and Cost Reduction Initiatives, Santa Monica: RAND, limited
document, not for public distribution, 2001.

SIndustry sites visited by RAND include Boeing Military Aircraft and Commercial
Aircraft, Seattle, Washington; Boeing McDonnell Military Aircraft and Missile Systems,
St. Louis, Missouri; British Aerospace Military Aircraft and Aerostructures, Warton and
Samlesbury, United Kingdom; DaimlerChrysler Aerospace Airbus GmbH, Bremen,
Germany; DaimlerChrysler Aerospace AG Military Aircraft, Munich, Germany;
Lockheed Martin Aeronautical Systems, Marietta, Georgia; Lockheed Martin Skunk
Works, Palmdale, California; Lockheed Martin Tactical Aircraft Systems, Fort Worth,
Texas; Northrop Grumman Electronic Sensors and Systems Sector, Baltimore,
Maryland; Northrop Grumman Integrated Systems and Aerostructures, Air Combat
Systems, El Segundo, California; Northrop Grumman Integrated Systems and
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The report concludes that on the whole, there is insufficient evidence
in the published literature to support the development of precise
adjustment factors for AR cost savings that can be used with
confidence in technical cost models for military combat aircraft. At
the same time, our research suggests that at least in some categories
of AR measures, rough order-of-magnitude (ROM) estimates or
“rules of thumb” for potential AR cost savings can be developed that
may be of use to cost estimators in limited circumstances.

AR became a centerpiece of DoD weapon system procurement policy
in the early days of the Clinton administration. Although AR and
overhauls of the existing procurement systems had been attempted
many times before, the Clinton administration initiatives appeared
broader, deeper, and more enduring than many past efforts.
Declining post-Cold War defense budgets, growing weapon system
costs, and increased technology leadership in the commercial sector
prompted then-Secretary of Defense William Perry to emphasize, in
his framework documents launching the new push for AR in
February 1994, that “change is imperative.”® Senior DoD officials
have maintained and increased their emphasis on AR since Secretary
Perry first launched the effort. AsJacques Gansler, the former Under
Secretary of Defense for Acquisition and Technology, stressed during
testimony before the Senate in 1998, “Acquisition reform is not a slo-
gan. It is a fundamental transformation in our organization, policies,
and processes.... Its goals are clear: to do the job better, faster,
cheaper.””

There is a vast body of literature on AR that covers a wide variety of
measures. Innumerable claims have been made for the anticipated
or actual cost savings attributable to various aspects of AR. However,
many of these claims are difficult to verify and are often inconsistent

Aerostructures, Dallas, Texas; Northrop Grumman Integrated Systems and
Aerostructures, Hawthorne, California; Raytheon Aircraft, Wichita, Kansas; Raytheon
Sensors and Electronic Systems, El Segundo, California; and Scaled Composites, Inc.,
Mojave, California.

6See Secretary of Defense William Perry, Acquisition Reform—Mandate for Change,
February 1994, and Secretary of Defense William Perry, Specifications and Standards—
A New Way of Doing Business, June 29, 1994.

Statement by the Honorable Jacques S. Gansler, Under Secretary of Defense,
Acquisition and Technology, to the Subcommittee on Acquisition and Technology,
Committee on Armed Services, U.S. Senate, March 18, 1998.
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or even contradictory. As discussed above, the purpose of this report
is to survey the range of estimates available from both published
sources and interviews with industry and government sources, to
categorize these claims, and to make some initial assessments of the
robustness of the estimates.

Since the issuance of former Secretary Perry’s initial documents on
AR, the DoD, the service executives, Congress, and various other
sources have produced many AR measures, initiatives, and policy
guidance documents. An array of new AR policies, terminologies,
and acronyms has also emerged since Secretary Perry’s original pro-
nouncements. Yet the precise definition of these new policies and
terms and their relationship to each other have not always been clear
or consistent.

Our first task was thus to develop a rational taxonomy of AR mea-
sures that would provide a reasonable ordering and coherent linkage
between the various measures. Table 1.1 presents our taxonomy of
current major AR measures and initiatives, which was developed for
the purpose of assigning published cost savings estimates to specific
elements. As Table 1.1 indicates, we suggest three principal AR
categories: (1) reducing regulatory and oversight burden; (2)
commercial-like program structure; and (3) multiyear procurement.
Table 1.1 also presents subelements of the second category, which is
far more complex and broad than the other two, along with sugges-
tions on how these subelements might be linked to the main cate-

gory.

Table 1.1 helps clarify and illustrate our interpretation of the key el-
ements of AR and how these elements interrelate. More significantly,
it organizes key AR concepts in a way that facilitates the assignment
of existing cost savings estimates to specific elements. Many crucial
AR measures are included under the second category because we be-
lieve that they are inextricably interrelated. The remaining subsec-
tions in this report examine all major AR categories as we have de-
fined them and review the data available from published sources and
industry interviews regarding both claimed and potential savings.

The tables in the chapters that follow summarize the published AR
cost savings estimates and projections in accordance with the cate-
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Table 1.1

A Taxonomy of AR Measures

1. Reducing Regulatory and Oversight Compliance Cost Premium
2. Commercial-Like Program Structure
A. Emphasis on CAIV2 through the use of:
(1) Unit price thresholds, unit price targets
(2) Production price requirement and commitment curves + carrots/sticks in
final down-select and in production contract (including warranties, etc.)
(3) Competition
B. Enable CAIV through emphasis on:
(1) Requirements reform
(a) No “overdesigning"b
(b) Prioritized tradable performance/mission requirements
(threshold requirements, etc.)
(2) Contractor configuration control, design flexibility
(3) Commercial insertion/dual use,® which is made possible by
(a) Milspec reformd
(b) Government-industry IPTs®
3. Multiyear Procurementf

4CAIV is an acronym for “cost as an independent variable.” The basic concept of CAIV
is that it raises rigorous production-unit cost goals to the same priority level as per-
formance and other key system goals during the design and development phases of a
weapon system. As such, it is similar to the “must cost” goals that commercial aircraft
transport developers and other commercial firms impose on their designers, engi-
neers, and subcontractors when they initiate the development of a new system. More
is said on the CAIV concept in subsequent sections of this report.

bA more familiar term that could have been used in this context is “gold plating.” This
term was rejected, however, because some observers associate it with less-than-ob-
jective journalistic critiques of the defense acquisition process. The term
“overdesigning” as used here means to design into a weapon system capabilities or
attributes that may not be worth the extra expense or that are not essential to meeting
the mission requirements.

¢“Commercial insertion” refers to the use of commercial off-the-shelf (COTS) tech-
nologies, processes, parts, components, subsystems, and/or systems in weapon sys-
tems. The term also refers to the use of “ruggedized” or “militarized” COTS products.
“Ruggedization” signifies the special packaging or other hardening of COTS products
to permit them to function in harsh military environments. “Dual use” refers to tech-
nologies, manufacturing facilities, and products that are known to have or may have
both commercial and military applications.

d“Mil spec” is an acronym for military specifications and standards.

®IPT = Integrated Product Team.

f“Multiyear procurement” refers to government authorization for the procurement of
specific numbers of production systems beyond the normal single-year government
procurement funding cycle. Multiyear procurement requires special congressional
approval.
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gories and subcategories identified in our taxonomy. Some addi-
tional categories are also used as discussed in the body of each
chapter. It is important to remember, however, that these estimates
vary considerably in both quality and methodology and must there-
fore be viewed with extreme caution. A detailed reading of the main
text of this report is necessary to clarify the many limitations and
caveats that must be applied in their use.

Chapter Two discusses what is meant by the DoD regulatory and
oversight compliance cost premium. It then presents published es-
timates of this alleged cost premium grouped under a variety of dif-
ferent categories, each intended to bring together for comparison
similar types of estimates. Chapter Three presents detailed case
studies of three U.S. Air Force AR pilot programs for the development
of new munitions or munitions guidance kits. Chapter Four more
briefly reviews a wider variety of AR pilot programs and other types
of nonstandard military development efforts. Estimates of savings
claimed from multiyear production contracts are presented in
Chapter Five.

The final chapter presents in the form of tables all the cost savings
estimates from the entire report. Most of the tables have a column la-
beled “estimate quality” that distinguishes between three kinds of
estimates. The highest-quality estimate, labeled “actuals,” signifies
that the estimate of AR savings was based on actual R&D and pro-
duction cost data from the specific item under consideration, com-
pared to earlier actuals for the program prior to the imposition of AR.
Virtually none of the estimates available during the course of this re-
search effort was of this type.®

The second-highest-quality estimate, labeled “forecast,” refers pri-
marily to a narrow set of cases in which actual production costs for
the specific article are well known but the program is being restruc-
tured in a way that is expected to reduce costs. However, no actual
costs for the items produced under the restructured program are
available for use in the estimate of future cost savings. This applies
mainly to estimates of multiyear production contract savings.

8 See the subsequent discussion on actuals.
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The third-highest-quality estimates, labeled “analysis,” are made in
situations where no actual costs are available for the specific item
either before or after AR. In such cases, the anticipated pre-AR cost
of a specific item that has not yet been developed is compared to the
expected cost of that item after the imposition of AR. In other words,
neither the actual cost of the item under the old systemn nor the ac-
tual cost of the item after the imposition of acquisition reform is
known. This type of estimate is based on rational analysis, past ex-
perience, data from analogous military or commercial programs ad-
justed to the system under consideration, expert opinion, or similar
methods.

Almost all the estimates of AR cost savings collected in this report fall
into the category we have labeled “analysis”—that is, they are not
based on actual cost data for the specific system and the specific
program structure in question, either before or after AR. This is an-
other key reason these estimates must be treated with extreme care.

Finally, it is important to reiterate that the information and data
cutoff point for this report was December 1999.



Chapter Two

DoD REGULATORY AND OVERSIGHT COMPLIANCE
COST PREMIUM

INTRODUCTION

The alleged DoD regulatory and oversight compliance cost premium
was one of the first areas examined in detail and targeted for reform
by AR advocates. It is therefore appropriate to begin our examina-
tion of claimed AR cost savings in this area.

The DoD regulatory and oversight compliance cost premium refers
to the additional costs that the DoD is alleged to pay contractors to
cover the added cost of complying with the vast array of regulations
and requirements imposed on contractors by the government. This
cost is claimed to be over and above what the same item would cost
were it acquired by a civilian customer in a purely commercial envi-
ronment.

This chapter includes two main categories of estimates:

1. Direct estimates of the claimed DoD regulatory and oversight
compliance cost premium; and

2. Early estimates of overall DoD AR savings.
The direct estimates are discussed in several different groupings
based on the period in which they were developed, who developed

them, and the quality of the estimates. These categories are dis-
cussed more fully below.
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Initial DoD estimates of overall AR cost savings are also discussed in
this chapter for several reasons. Claimed savings are derived by
comparing overall program cost estimates for a large number of
Major Defense Acquisition Programs (MDAPs) in various stages of
development or production from one budgetary period to another.
At the time these savings estimates were made, few new AR pilot
programs existed in the databases, and those that did exist were only
in the earliest stages of the R&D process. As a result, most of the pro-
grams included in these initial AR cost savings studies were benefit-
ing—if they benefited at all—primarily from the effects of reductions
in the regulatory and oversight burden. Therefore, these estimates
are included under this subsection as part of the determination of
the claimed regulatory and oversight cost burden.

DEFINING THE REGULATORY AND OVERSIGHT
COMPLIANCE COST PREMIUM

As noted above, an early target for acquisition reformers was the re-
duction of the government-imposed regulatory and oversight bur-
den—a burden that many observers believed resulted in a significant
cost premium for the DoD with little value added and that discour-
aged commercial firms from doing business with the DoD.

In the late 1980s and early 1990s, a large number of studies con-
ducted both inside and outside the government concluded that the
maze of special government laws, regulations, reporting require-
ments, and policies imposed on contractors doing business with the
government had created two serious problems. First, compliance
with the laws and regulations by firms, combined with the extra cost
of mandated government monitoring and oversight activities, had
resulted in a significant cost premium added to items procured by
the government. Government regulations often require that compa-
nies comply with hundreds of costly and time-consuming reporting
rules as well as with similar government-unique accounting and so-
cioeconomic requirements. According to studies conducted at this
time, government regulation increased costs to the government by 5
to 50 percent (see Table 2.1).

Second, AR advocates claimed that government-mandated proce-
dures and standards often have not been in conformity with routine
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business practices in the commercial world—as a result of which
many commercial firms have consciously avoided doing business
with the DoD. Commercial firms were believed to be unwilling to ac-
cept the extra costs and controls on profits or allow government ac-
cess to the proprietary technical and cost data required to participate
in DoD contracts. Those firms that did work on DoD contracts
tended either to specialize in military work or to establish separate
divisions that were fenced off from their commercial divisions so that
government regulations and oversight would not impinge on com-
mercial operations.

The unfortunate result of this situation, according to AR advocates,
was twofold. First, the regulatory environment caused the DoD to
pay a premium of up to 50 percent more for items it procured than
would be the case for similar commercial items. Second, the DoD
was denied access to lower-cost, higher-quality commercial products
and processes because leading companies refused to do business
with it. Many observers therefore regarded the maze of unique gov-
ernment requirements and standards as one of the principal barriers
to true integration of the civilian commercial and military industrial
bases, often called civil-military integration (CMI).

Thus, most of the DoD regulations and standards identified by early
reform studies as driving up contractor costs were also seen as major
impediments to civil-military industrial integration and to greater
participation of commercial firms in DoD procurement. DoD reform
advocates usually viewed the following categories of regulations and
standards as the most egregious cost drivers and hence as the great-
est barriers to CMI:!

¢ Government access to commercially sensitive product cost and
pricing data and certification of cost and pricing data such as
those required by the Truth in Negotiations Act (TINA);

¢ Government-imposed accounting and reporting standards and
systems such as Cost Accounting Standards (CAS), the
Cost/Schedule Control System Criteria (C/SCSC), and the
Material Management Accounting System (MMAS);

1See Perry, Acquisition Reform—Mandate for Change, and Perry, Specifications and
Standards.
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* Audit and oversight requirements such as Defense Contract
Management Area Operations (DCMAO) program reviews,
Defense Contract Audit Agency (DCAA) audits, and Contractor
Purchasing System reviews;

e Complex contract requirements and statements of work (SOWs);
¢ Socioeconomic and mandatory source requirements; and

e Government ownership and control of technical data.

Table 2.1

Early Subjective Estimates of the DoD Regulatory and Oversight
Cost Premium?

Estimated DoD Cost
Premium/Potential

Study Date Cost Savings (%)
Honeywell defense acquisition study 1986 13

(20 programs, contractor costs)

RAND OSD regulatory cost study 1988 5-10

(total program costs)

OTA industrial base study 1989 10-50
(total DoD acquisition budget)

CSIS CMI studyP 1991 30

(cost premium on identical items)

Carnegie Commission 1992 40
(total DoD acquisition budget)

ADPA cost premium study 1992 30-50

aThe full titles of these studies are as follows: Defense Acquisition Improvement Study,
Honeywell, May 1986, G. K. Smith et al., A Preliminary Perspective on Regulatory
Activities and Effects in Weapons Acquisition, Santa Monica: RAND, R-3578-ACQ,
March 1988; Office of Technology Assessment, Holding the Edge: Maintaining the
Defense Technology Base, Vol. II Appendix, Washington, D.C.: USGPO, April 1989;
Integrating Commercial and Military Technologies for National Security: An Agenda for
Change, Washington, D.C.: Center for Strategic and International Studies, April 1991; A
Radical Reform of the Defense Acquisition System, Carnegie Commission on Science,
Technology and Government, December 1, 1992; and Doing Business With DoD—The
Cost Premium, American Defense Preparedness Association, 1992.
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But exactly how much money could regulatory and oversight reform
be expected to save? As shown in Table 2.1, most of the early studies
that examined this question used qualitative or theoretical analyses,
backed up at best by limited data. Definitions and methodologies of-
ten varied significantly from study to study. Not surprisingly, esti-
mates of the size of the cost premium, and thus of the potential
savings from regulatory reform, varied dramatically. For example,
the Office of Technology Assessment estimated a potential cost sav-
ings of 10 to 50 percent in the total DoD acquisition budget, while
another study conducted by the American Defense Preparedness
Association calculated that product costs for the DoD could be re-
duced by 30 to 50 percent. Yet at roughly the same time, a more rig-
orous and considerably more conservative study conducted by
RAND suggested that potential savings in terms of total program
costs were in the range of only 5 to 10 percent.

Although these and other studies sometimes lacked precision or ana-
lytical rigor and offered widely different assessments of potential
savings, they nonetheless had significant impact. Many influential
members of Congress, as well as senior DoD officials and defense
analysts, accepted the studies’ basic premise that the DoD regulatory
burden (1) imposed a significant cost compliance premium on DoD
procurement, and (2) prevented participation of the commercial sec-
tor in weapon system development, thereby further raising costs and
lowering quality.

In response to these concerns, Congress passed Section 800 of the
National Defense Authorization Act of 1990, which required that the
DoD establish a panel of experts from government, industry, and
academia to evaluate changes to DoD acquisition regulations. The
“Section 800 Panel” recommended eliminating or changing about
one-half of the 600 statutes it identified that affect DoD acquisition.
The panel’s findings were submitted to Congress in January 1993 for
legislative action.?

2See Statement of the Under Secretary of Defense for Acquisition and Technology,
Honorable Paul G. Kaminski, Before the Acquisition and Technology Subcommittee of
the Senate Committee on Armed Services on Defense Acquisition Reform, Committee
on Armed Services, U.S. Senate, March 19, 1997.
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Based on the Section 800 Panel findings and the work of former Vice
President Gore’s National Performance Review, the DoD developed
an AR strategy that then-Secretary of Defense William Perry pre-
sented to Congress in February 1994 in his document titled
Acquisition Reform—Mandate for Change. This document called for
a much more flexible, commercial-like acquisition approach that
emphasized the importance of CMI and the acquisition of commer-
cial products, technologies, and processes. A Deputy Under
Secretary of Defense for Acquisition Reform was also appointed and
a Process Action Team (PAT) was formed to examine the reform of
military specifications and standards (mil specs) and reductions in
government regulation and oversight of contractors. The PAT’s re-
port called for replacing mil specs with performance specifications or
existing commercial standards wherever practical. Secretary Perry
ordered the implementation of these recommendations in June
1994.3

In many instances, reducing the regulatory burden and promoting
CMI required legislative action by Congress. Accordingly, many of
the DoD’s AR concepts were incorporated into the Federal
Acquisition Streamlining Act (FASA) of 1994. FASA greatly simplified
DoD procedures for purchasing relatively low-cost, low-risk com-
mercial products and services. The act also changed the definitions
of commercial and nondevelopmental items and exempted these
items from many DoD acquisition regulations and requirements.
Finally, FASA authorized the establishment of Defense Acquisition
Pilot Programs (DAPPs) to test out more radical modes of AR.*

3See Perry, Specifications & Standards.

4More is said on DAPPs below. Signed on October 13, 1994, FASA sought to make gov-
ernment acquisition of commercial goods and services easier. Toward this end, it (1)
expanded the definition of commercial items; (2) automatically exempted the pur-
chase of commercial items from more than 30 government-unique statutes; (3) re-
moved the requirement for cost and price data on commercial contracts; (4) raised the
threshold for the application of TINA to $500,000; and (5) expanded the information
provided to all competitors after contract award to reduce formal protests. The
Federal Acquisition Reform Act of 1996 (FARA) made additional changes in efforts to
promote even greater government access to the commercial marketplace by further
simplifying procedures for purchasing certain categories of commercial items. See
Office of the Under Secretary of Defense, Acquisition and Technology, Overcoming
Barriers to the Use of Commercial Integrated Circuit Technology in Defense Systems,
October 1996, Appendix B.
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THE COOPERS & LYBRAND STUDY

Yet much of the regulatory burden imposed on contractors was not
based directly on legislation, arising instead from unique DoD rules
and requirements. In early 1994, Secretary Perry tasked a private
consulting firm, Coopers & Lybrand (C&L), to undertake a detailed
analysis of the costs of industry compliance with these regulations so
that the DoD could target the most important cost drivers in its quest
for acquisition regulatory reform. C&L then conducted an extensive
data collection effort at ten defense contractor sites® focusing on 130
DoD regulations and standards that were identified by the Section
800 Panel and by other studies as being major cost drivers and im-
pediments to CMI.

C&L explicitly evaluated only the direct costs of compliance with
DoD regulations. By and large, these costs should be considered
overhead costs associated with data collection, report and proposal
preparation, inspection, auditing, and the like. C&L did not include
the potential additional cost savings of using commercial standards,
processes, technologies, parts, and components. In addition, C&L
applied a methodology based on “activity-based costing” (ABC) and
examined only the portion of the contract cost that was value-added
by the contractors under investigation. Using these assumptions
and this methodology, C&L concluded that on average, the DoD paid
a regulatory cost premium of approximately 18 percent.®

C&L’s findings, reported to the DoD in December 1994, proved to be
a highly influential and often-cited document. First and perhaps
most significantly, it was widely considered to be the first truly ob-
jective assessment of the DoD regulatory cost premium—i.e., the first
to be based on a detailed assessment of an extensive and sys-

5These sites were Allison Transmission (a subsidiary of General Motors), Beech
Aircraft (a division of Raytheon), Boeing Defense and Space Group, Rockwell Collins
Avionics and Communications Division, Hughes Space and Communications
Company (a subsidiary of General Motors), Motorola Government Systems
Technology Group, Oshkosh Truck-Chassis Division, the Timken Company, Teledyne
Ryan TCAE Turbine Engines, and Texas Instruments Defense Systems and Electronics
Group. Some of these companies have since merged or been acquired by other enti-
ties.

8see Coopers & Lybrand/TASC, The DoD Regulatory Cost Premium: A Quantitative
Assessment, December 1994.
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tematically collected database. Second, although it tended to be on
the lower end of the spectrum of earlier studies of the DoD cost
premium as discussed above, the C&L study seemed to show that
significant savings were still potentially achievable through reduc-
tions in DoD regulation and oversight. This is particularly true be-
cause C&L explicitly excluded any savings that might result from
greater use of commercial technologies, processes, and parts. In
other words, the estimated 18 percent DoD cost premium was due
solely to compliance costs with DoD-unique regulations. Third, the
C&L study suggested that large savings could be gained by eliminat-
ing or reforming only a handful of regulations. It found that the top
three cost drivers accounted for more than 20 percent of the total av-
erage DoD regulatory cost premium, while the top ten accounted for
about half, as shown in Table 2.2. Finally, the study concluded that
the top 24 cost drivers accounted for 75 percent of the DoD cost
premium.

A brief description of the top ten C&L cost drivers follows.

e As indicated in Table 2.2, MIL-Q-9858A was identified as the
most significant cost driver. This is an umbrella standard that
establishes a basic framework for implementing quality control
measures in all areas of contract performance. C&L found that it
required excessive documentation and reporting as well as
unnecessary and repetitive testing compared to widely accepted
commercial quality control standards such as ISO-9000.

Table 2.2
DoD Regulatory Compliance Cost Premium: C&L Top Ten Cost Drivers

Cost Driver Percentage of Total Cost Premium
1. MIL-Q-9858A 10.0
2. TINA 7.5
3. C/SCS 5.1
4. Configuration management 4.9
5. Contract requirements/SOW 4.3
6. DCAA/DCMAQO interface 39
7. CAS 3.8
8. MMAS 34
9. Engineering drawings 33
10. USG property administration 2.7
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TINA was found to require highly detailed certified cost and
pricing data in contract proposals. The data must be generated
and supplied at least three times during the contract process.
Compliance costs were found to be high in part because of gov-
ernment auditing requirements. Criminal penalties can be im-
posed on company officials if irregularities are found in cost and
pricing data which have been submitted in proposals.

The C/SCS category in Table 2.2 includes the DODI 5000.2
Cost/Schedule Status Report (CSSR), Defense Federal
Acquisition Regulation (DFARS) 252.234-70001 Cost/Schedule
Control System Criteria, and MIL-STD-881 Contract Work
Breakdown Structure. Compliance costs for C/SCS were found
to be high because of detailed and burdensome reporting and
tracking requirements that are not routine in usual commercial
practice.

Configuration management is based on MIL-STD-973.
Although tracking and documenting engineering changes are
considered to be crucial tasks, industry argues that MIL-STD-973
requires excessive documentation and is too complex.

Contract requirements and SOW issues refer to the extreme
complexity of DoD contracts compared to commercial contracts
and to the imposition of process requirements.

Some contractors perceive DoD on-site DCAA and DCMAO
representatives as engaged in unnecessary and costly intrusions
into their normal business and manufacturing activities.

Cost accounting standards impose government-unique cost ac-
counting requirements that vary from standard commercial
practice.

The MMAS requires that contractors collect extensive cost data
by contract on materials.

DoD requirements for engineering drawings vary considerably
from standard commercial practice.

Finally, government property administration rules impose
complex and costly bookkeeping requirements on contractors
who use government-owned equipment.
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One reason the C&L study was so influential is that its broad conclu-
sion appeared to be confirmed by other studies. The Principal
Deputy for Acquisition, U.S. Army Material Command (AMC), for ex-
ample, directed NORCOM, a private consulting firm, to undertake a
study similar to that of C&L with the goal of determining the cost of
Army contractors’ compliance with DoD regulations. NORCOM'’s
AMC study applied activity-based cost analysis to data collected from
six U.S. Army contractors, most of whom specialized in military-
unique items such as machine guns. In its final report dated May
1994, NORCOM estimated that the weighted-average DoD regulatory
cost premium amounted to 27 percent.” This number is close to
C&L’s estimate of a 22 percent regulatory compliance cost for com-
panies that produce military unique items for the DoD. NORCOM’s
top four cost drivers were also similar to those of C&L, even though
the AMC study used either broader categories or categories that were
not exactly comparable in other ways. Thus, in the AMC study, gov-
ernment quality systems, auditing and accounting requirements, and
contracting and pricing regulations accounted for more than 50 per-
cent of the DoD regulatory compliance cost premium.

EARLY RESULTS OF DoD INITIATIVES TO REDUCE THE
DoD REGULATORY AND OVERSIGHT BURDEN

In response to the C&L study and to similar studies such as the
NORCOM effort, the DoD established the Regulatory Cost Premium
Working Group to investigate reforming or eliminating the top C&L
cost drivers. In September 1994, the DoD also established the DoD
Reducing Oversight Costs Reinvention Laboratory. Ten contractor
sites participated along with government officials from the Office of
the Secretary of Defense (OSD), the Defense Contract Management
Command (DCMC), and DCAA.® The participants conducted exten-

“Sce Activity-Based Cost Analysis of Cost of DoD Requirements and Cost of Capacity:
Executive Summary, NORCOM, May 1994. The average cost premium was derived by
applying a weighting to the results from each of the six firms based on total sales rev-
enue and total DoD business.

8The ten sites werce at Boeing, Seattle, Washington; Northrop Grumman, Hawthorne,
California; Hughes Missile Systems, Tucson, Arizona; Lockheed Martin, Fort Worth,
Texas; Loral Vought, Grand Prairie, Texas; Texas Instruments, Dallas, Texas;
McDonnell Douglas, St. Louis, Missouri; Magnavox, Fort Wayne, Indiana; Lockheed
Martin, Moorestown, New Jersey; and Raytheon, Bedford, Massachusetts.
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sive cost/benefit analyses on reducing oversight and regulatory re-
quirements and reported their results in a manner that was based on
the C&L categories.’

By mid-1995, the results of these efforts began to be reported back to
the high-level DoD leadership. These results, however, were some-
what less encouraging than initial expectations. The Regulatory Cost
Premium Working Group focused its primary efforts on actions to
mitigate the effects of the top 24 cost drivers, identified by the C&L
study, which accounted for 75 percent of the DoD regulatory cost
premium. According to the C&L study, these 24 cost drivers led to an
average DoD cost premium of 13.4 percent. The Working Group
eventually concluded, however, that the DoD could reasonably ex-
pect to achieve cost savings of only 46 percent of the cost premium
claimed by C&L for the top 24 cost drivers, for a total estimated aver-
age cost savings of only 6.3 percent. This was because the Working
Group concluded that retention of some elements of the regulations
identified as the top 24 cost drivers was necessary for maintaining
public trust and pursuing beneficial aspects of oversight. The
Working Group also pointed out that even the potential of 6.3 per-
cent savings was probably optimistic because it did not reflect the
implementation costs of reform and the substitution of new mea-
sures where necessary.!?

Meanwhile, an extensive General Accounting Office (GAO) study of
the Reducing Oversight Costs Reinvention Laboratory effort also
concluded that the C&L estimates of the potential savings from miti-
gating the DoD regulatory and oversight burden were probably op-
timistic. GAO reported that five of the ten participants in the
Reinvention Laboratory had prepared their own estimates of the cost
impact at their sites of the top ten C&L cost drivers. These estimates
ranged from 1.2 to 6.1 percent compared to the C&L estimate of 8.5

9See U.S. General Accounting Office, Acquisition Reform: Efforts to Reduce the Cost to
Manage and Oversee DoD Contracts, GAO/NSIAD-96-106, April 1996.

10gee Office of the Under Secretary of Defense, Acquisition and Technology,
Acquisition Reform Senior Steering Group, DoD Regulatory Cost Premium Working
Group, Updated Compendium of Office of Primary Responsibility (OPR) Reports, June
1996; and Office of the Under Secretary of Defense (Acquisition and Technology),
Acquisition Reform Senior Steering Group, DoD Regulatory Cost Premium Working
Group, Compendium of Office of Primary Responsibility (OPR) Reports, June 30, 1995.
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percent. In addition, participants experienced little success in
addressing nine of the top ten cost drivers. Almost all projected sav-
ings came from converting from the mil spec quality control system
(MIL-Q-9858A) to commercial or international standards.!!

Based on the lessons learned from the Reducing Oversight Costs
Reinvention Laboratory effort, the DoD developed the Single-Process
Initiative (SPI), which was launched by Secretary Perry with a widely
circulated memo in December 1995.12 SPI is intended to reduce the
DoD cost premium and to eliminate many of the regulatory barriers
identified by the C&L study as major DoD cost premium drivers by
promoting block changes to the manufacturing and management
requirements of all existing contracts on a facility-wide basis. Its goal
is to eliminate multiple, duplicative, and government-unique man-
agement and manufacturing processes at defense contractor instal-
lations—processes required by numerous existing defense contracts
and DoD regulations—and to replace them with commercial or
internationally accepted management and manufacturing processes
that are standardized across all contracts at the same facility.!?

Since the launching of the initiative, SPI has clearly achieved many
successes. By October 1998, 300 contractor facilities, including rep-
resentatives of more than 80 percent of the top 200 DoD contractors,
had participated in SPI. A total of more than 1000 block change
modifications had been accepted out of nearly 1500 that had been
proposed.!#

DCMC closely tracked the progress of SPI and collected considerable
data on SPI cost savings and cost avoidance, which were certified by
DCAA. Since the data are collected primarily by facility and by broad
category of block change, however, it is difficult to estimate the
overall regulatory cost premium savings that have accrued to DoD

1 General Accounting Office, Acquisition Reform: DoD Faces Challenges in Reducing
Oversight Costs, GAO/NSIAD-97-48, January 1997.

12gee Sccretary of Defense William J. Perry, Common Systems/ISO-9000/Expedited
Block Changes, December 6, 1995.

13g¢c Office of the Deputy Under Secretary of Defense (Acquisition Reform), Single
Process Initiative, Acquisition Reform Acceleration Day Stand-Down, 1996,

HMpefense Contract Management Command, Single Process Initiative Implemen-
tation Summary, October 9, 1998.
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for procurement.!®> Many of the estimated savings are clearly due to
the adoption of “best business practices” or aspects of lean manufac-
turing and thus should not be directly attributed to the removal of
the DoD regulatory compliance cost burden. In late 1998, DCMC
data showed that SPI had resulted in some $30.3 million in direct
cost savings to the DoD (“negotiated consideration”) and in roughly
$475.2 million in “extended cost avoidance,” defined as estimated
cost savings over the lifetime of all contracts affected by the block
changes.

As a crude measure of the relative scale of these savings, a compari-
son can be made to the overall DoD procurement and RDT&E bud-
gets. As a percentage of the FY98 procurement and RDT&E budgets,
the total direct cost savings from SPI amount to only 0.03 to 0.04
percent. The total lifetime cost avoidance to date from SPI stood at
some 0.5 percent of the DoD’s FY98 procurement and RDT&E
budget. Interestingly, one contractor who explicitly attempted to
calculate the savings from SPI on a specific program also came up
with a savings of 0.5 percent. While these are not particularly precise
or revealing comparisons, they do not contradict the consensus view
that began to emerge in 1995 that the C&L estimates for potential
DoD cost premium savings were too high.

For some data from specific pilot programs, at least some of the
factors identified by the C&L study can be examined in isolation for
their contribution to total cost savings. These data, although limited,
are in the same general range as the final estimates of the Reducing
Oversight Cost Reinvention Laboratory and the DoD Regulatory Cost
Premium Working Group. Two examples are discussed below.

The breakouts of AR categories for the Wind-Corrected Munitions
Dispenser (WCMD) and the Fire Support Combined Arms Tactical
Trainer (FSCATT), which are shown in later sections of this report
and which are attributed to the category of regulatory and oversight
burden, show numbers similar to the other sources discussed above.
For WCMD, 3.5 percent of the costs of a traditional R&D program
were saved (3.2 percent for production) by reducing an identifiable

15There are 40 reporting categories, few of which clearly correlate with C&L cost
drivers or specific programs. Examples include Quality-Calibration, Manufacturing-
Management, Quality-Supplier, and Logistics-Packaging.
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factor attributable to the category of regulatory burden as defined
here (see Table 7.2).15 In the case of FSCATT, roughly 2 percent of
the likely traditional program costs were expected to be saved by re-
ducing the regulatory burden. Finally, a draft study conducted by the
U.S. Air Force Material Command (AFMC) showed that the savings
from a major component usually included in the regulatory burden
category resulted in a 2.3 percent savings for the total production
contract for the B-2 Air Vehicle #1 Upgrade program.!?

EARLY NON-DoD ASSESSMENTS OF OVERALL DoD
AR SAVINGS

Finally, in this subsection we also quickly review initial attempts
during the Clinton administration to estimate overall savings on all
programs from AR. The reason these estimates are included here is
that the vast majority of programs included in the databases that
supported these early estimates had been under way for some time
as traditional programs. Little time had passed since the beginning
of the new phase of AR to permit radical AR pilot programs to truly
get under way. Thus, it is not unreasonable to assume that the cost
savings—if any—that are identified in these studies are due largely to
a reduction in the regulatory and oversight compliance cost pre-
mium, which was the initial AR target of opportunity for the DoD.

An important early goal of AR advocates was to collect data demon-
strating the cost benefits of AR. In 1995, officials in the Office of the
Under Secretary of Defense, Acquisition and Technology (OUSD
[A&T]) became concerned with the lack of consistent methodologies
and measures of merit in the reporting of AR savings. In March 1996,
OSD officials thus tasked the services and the Defense Logistics
Agency (DLA) with providing uniform AR cost savings data. The
methodology eventually adopted depended on comparing program
budgets in the 1997 President’s budget (97PB) to the 1995 President’s

16The WCMD assessment attributes these savings to the elimination of Contractor
Data Requirements Lists (CDRLs).

17 Acquisition Reform Cost Savings and Cost Avoidance: A Compilation of Cost Savings
and Cost Avoidance Resulting from Implementing Acquisition Reform Initiatives, AFMC
draft report, December 19, 1996. This B-2 upgrade program benefited from a large re-
duction in the number of CDRLs that had to be prepared for the government.
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budget (95PB). In addition, the services were required to provide es-
timates of program savings out to fiscal year 2002 (FY02). This exer-
cise resulted in a total DoD savings estimate of $29 billion.

At least three outside studies examined these or similar data for the
purpose of independent analysis, and all three raised serious doubts
about the level of savings claimed by the services. However, at least
two of the studies estimated savings that are well within the range of
savings estimated by the Reducing Oversight Costs Reinvention
Laboratory and the Regulatory Cost Premium Working Group.

The first study originated when OUSD (A&T) requested that RAND
assist OSD in analyzing the service data. Specifically, OSD asked
RAND to help standardize the data and conduct a preliminary anal-
ysis. Toward this goal, RAND assessed 70 MDAPs using Selected
Acquisition Report (SAR) data. The RAND study concluded that the
total estimated savings amounted to $22 billion but that the bulk of
the reported cost reductions represented future cost avoidance ex-
pected in FY02 and beyond. The study estimated that the actual AR
cost savings for FY95 through FY01 amounted to some 3.5 percent of
total program budgets. If cost avoidance for this period is included,
the total rises to 4.4 percent.!8

Another study, carried out mostly in 1996, used a similar approach
and yielded similar results. This study, conducted by a Coast Guard
officer and published as a master’s thesis in the Management of
Technology program at MIT, conducted a detailed examination of 23
MDAPs reporting significant AR success and compared estimated
cost savings to actual program budget data. The study concluded
that average cost savings plus cost avoidance equaled 4.3 percent—
almost the same figure produced by the RAND study.!®

Finally, a GAO study published in October 1997 analyzed the service
reports of AR savings using a methodology similar to the 1996 RAND
study. The GAO study also concluded that the service-reported AR

18j5hn Schank, Kathi Webb, Eugene Bryton, and Jerry Sollinger, “Analysis of Service-
Reported Acquisition Reform Reductions: An Annotated Briefing,” unpublished re-
search, September 1996.

191 jeutenant Commander Michael H. Anderson, A Study of the Federal Government’s
Experiences with Commercial Procurement Practices in Major Defense Acquisitions,
Cambridge, MA: Massachusetts Institute of Technology, June 1997.
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savings were overstated. It noted that only about 25 percent of the
$29 billion in reported savings represented reductions from ap-
proved budgets and took place between FY95 and FY02. GAO also
evaluated and compared SAR data from 1993 and 1995 for 33 weapon
programs that accounted for more than 60 percent of the reported
AR savings, and it found that more than two-thirds of these programs
actually experienced cost growth after adjustments were made for
inflation and quantity changes. The average for all 33 programs was
a cost growth of 2 percent. GAO concluded that AR savings did not
necessarily lead to reductions in overall program costs because the
cost savings were offset by cost growth elsewhere or by reinvest-
ments in the programs.2°

It is important to emphasize, however, that GAO did not dispute the
claim that AR produces real cost savings. Rather, it argued that those
savings were (1) overstated by the services, and (2) often offset by
other factors, resulting in no reduction in overall program costs. Yet
even the GAO analysis showed that 10 of the 33 programs evaluated
showed real overall program cost savings ranging from 0.3 to 19 per-
cent, with an average cost decrease of 4 percent. Thus, GAO’s 4 per-
cent savings for the ten successful programs is very close to the
RAND number of 4.4 percent and to the MIT number of 4.3 percent.

ADDITIONAL OBSERVATIONS FROM INDUSTRY AND
GOVERNMENT INTERVIEWS

In 1998, RAND researchers interviewed a wide range of managers at
most of the main facilities where Boeing, Lockheed Martin, and
Raytheon design and develop fixed-wing military aircraft. One area
of discussion covered their experiences with AR and its potential cost
savings. Managers representing some of these companies’ commer-
cial aircraft divisions were interviewed. In addition, some major
military avionics companies were interviewed. Finally, RAND
interviewed various government officials involved in AR issues, in-

20(5.S. General Accounting Office, Acquisition Reform: Effect On Weapon System
Funding, GAO/NSIAD-98-31, October 1997.
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cluding representatives of the DoD, some of its agencies, and the
three services. 21

This subsection reports interviewees’ views on the DoD regulatory
and oversight compliance cost premium and on the initial estimates
of overall DoD AR cost savings as discussed above. A later subsection
provides the views of industry and government officials interviewed
on other aspects of AR. To avoid disclosing proprietary information,
specific companies and programs are usually not mentioned in the
body of this subsection.

Almost all contractors interviewed strongly agreed that the C&L
study and similar studies were correct in concluding that the tradi-
tional DoD regulatory and oversight regimen imposes a significant
cost premium on DoD purchases. However, nearly all contractors
believed that the potential savings were exaggerated, and nearly all
had concerns about the implementation of regulatory reform. In
summary, contractors made the following points:

* In principle, savings can be realized from reducing the DoD
regulatory and oversight burden, but C&L’s estimates of poten-
tial savings are too optimistic.

* It is difficult to separate out overhead savings due to AR from
those due to other factors. Any AR overhead savings are proba-
bly overwhelmed by the decline in the business base.

2lForeign contractors were also interviewed. Industry sites visited include Boeing
Military Aircraft and Commercial Aircraft, Seattle, Washington; Boeing McDonnell
Military Aircraft and Missile Systems, St. Louis, Missouri; British Aerospace Military
Aircraft and Aerostructures, Warton and Samlesbury, United Kingdom;
DaimlerChrysler Aerospace Airbus GmbH, Bremen, Germany; DaimlerChrysler
Aerospace AG Military Aircraft, Munich, Germany; Lockheed Martin Aeronautical
Systems, Marietta, Georgia; Lockheed Martin Skunk Works, Palmdale, California;
Lockheed Martin Tactical Aircraft Systems, Fort Worth, Texas; Northrop Grumman
Electronic Sensors and Systems Sector, Baltimore, Maryland; Northrop Grumman
Integrated Systems and Aerostructures, Air Combat Systems, El Segundo, California;
Northrop Grumman Integrated Systems and Aerostructures, Dallas, Texas; Northrop
Grumman Integrated Systems and Aerostructures, Hawthorne, California; Raytheon
Aircraft, Wichita, Kansas; Raytheon Sensors and Electronic Systems, El Segundo,
California; and Scaled Composites, Inc., Mojave, California.
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« Selective implementation of regulatory relief through waivers
rather than through a permanent end to the regulations signifi-
cantly reduces potential cost savings.

o Many barriers still exist to implementing the recommendations
of the C&L report and other similar studies.

e Some field-level government officials are resisting full
implementation of regulatory and oversight reform measures.

» Most SPI savings are really future cost avoidance. SPI savings
due to regulatory relief are difficult to identify and quantify.

« The initial estimates of overall AR savings made in the 1995-1997
time frame are difficult to verify and are probably not very reli-
able.

Most contractors estimated that the potential savings from reform of
C&L’s top ten cost drivers are on the order of 4 to 6 percent, although
some firms place the potential figure as high as 15 percent. Because
of the implementation problems discussed below, one contractor
insisted that the savings so far from trying to reform C&L’s top ten
cost drivers were 1 to 2 percent at most, although this contractor ac-
cepted the estimated savings potential of 4 to 6 percent with full im-
plementation.

Most contractors agreed that, all things remaining equal, regulatory
and oversight reform savings should be reflected primarily in reduc-
tions in forward-pricing overhead rates. However, some contractors
noted that it is difficult to separate the effects of downsizing and
mergers from regulatory reform as factors causing a reduction in
contracting and other overhead personnel. Furthermore, many con-
tractors stressed that the decline in the overall business base over-
whelms any overhead reductions due to regulatory reform. None of
these firms had systematically collected actual data to support AR
savings claims.

Firms singled out TINA as the most onerous regulatory burden listed
in the C&L top ten. Other C&L cost drivers often mentioned included
C/SCS, MMAS, CAS, and MIL-Q-9858A and 1520 (corrective action
procedures). The main negative cost effect of TINA, according to
many industry representatives, is in the area of proposal preparation
and implementation. Managers claimed that TINA-compliant pro-
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posals require much more paperwork, fact-finding documentation,
audits, and background information than non-TINA proposals.
Several contractors noted that many TINA waivers had been granted,
resulting in reduced numbers of people involved in contracts, pric-
ing, and other aspects of proposal preparation for specific projects.
Officials at one firm claimed that TINA-compliant proposals required
twice the personnel that would otherwise be needed. They said this
was clearly demonstrated when they prepared a commercial contract
proposal for a foreign customer for a weapon system that had previ-
ously been sold to the U.S. government.

TINA waivers were said to reduce the cycle time for proposal prepa-
ration by 50 percent. Another contractor stated that because of TINA
and other regulatory waivers, the company had saved roughly 10
percent of the cost of preparing one major weapon system proposal.
According to a third contractor, the number of company personnel
dealing with government questions on overhead rates had been re-
duced by three-quarters as a result of AR.

Many contractors observed, however, that the selective application
of TINA and other regulatory waivers to specific programs under-
mined the realization of much of the potential savings. Since other
programs at the same facility still required certified cost and pricing
data, many of the specialized pricing and contracting personnel still
had to be retained. It was also noted that TINA waivers vary from
service to service. Programs were still required to provide some cost
and pricing data to the government as a substitute for TINA, but
since the data requirements of the services vary, even more work was
generated for the contracting personnel. As a result, according to
one manager, the actual reduction in contracting and pricing per-
sonnel at his facility was “nonexistent or at least very small, definitely
well under 10 percent.” Thus, at one facility, an AR pilot program
was being charged the same overhead rate as all the other traditional
programs under way at the same facility.

Some contractors focused on other cost drivers identified in the top
ten C&L list and on the problems associated with reforming them.
One noted that failure to fully address the problems of U.S. govern-
ment property management regulations was the “biggest failure” of
regulatory reform. Many complained about perceived problems as-
sociated with reforming the C/SCS. One contractor said that the
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government had made no effort to encourage replacement of the
costly and cumbersome C/SCS. This contractor also asserted that
replacement of this system with another would be costly and disrup-
tive. Another contractor explained that the government required the
implementation of Earned Value Management System (EVMS) re-
porting as a substitute for C/SCS. EVMS required the collection of
cost data on at least one level below what this contractor would have
done on a typical commercial program. The contractor claimed that
EVMS cost millions of dollars to set up and required more than three
times as many people than would be needed for the same type of
work on a commercial program.

Some firms claimed to have positive, constructive relationships with
on-site government personnel and government program officials,
while others perceived a more adversarial and intrusive relationship.
At some locations, DCMC officials had clearly reduced intrusive in-
spection and other activities criticized by contractors. One DCMC
official noted that in the past all Material Review Board (MRB) ac-
tions had to be reviewed and approved but that DCMC had changed
to random checks as part of an integrated product team (IPT). This,
it was claimed, had reduced cycle time and was less disruptive. At
another site, an official noted that processes that were DCMC-
inspected had been reduced by two-thirds.

On the negative side, there were also many complaints. As one man-
ager put it, “lower-level government people haven’t quite gotten the
word yet about acquisition reform.” Another manager concluded:

We can buy commercial parts, but we can’t do it commercially. . ..
DCMC imposes enormous documentation requirements, even for
piece parts. Acquisition reform means going from 120 pages of
documentation down to 50 pages, instead of down to the one page
that would be required on a commercial program.

One service official’s view that “the organizational bureaucracy re-
sists acquisition reform” was widely held by other service AR offices.

Almost all contractors and government officials interviewed were
unanimous in their praise of SPI. It was called “a real success story
that permits contractors to standardize for all government cus-
tomers.” Nonetheless, most admitted that the actual scale of real
savings from SPI was relatively modest compared to the overall DoD
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procurement budget. Most contractors and government officials
agreed with the official DCMC data that showed that most SPI cost
savings were really future cost avoidance. In principle, according to
one contractor, SPI savings should be reflected in overhead rates,
distributed direct rates, and task direct labor hours. Some OSD
officials pointed out that only cost-plus contracts would benefit, not
fixed-price contracts.

Many argued that it was usually difficult to match specific savings to
specific SPI measures. Government officials noted that normal cost
accounting procedures do not track process costs. Thus, it would be
difficult to verify and audit specific SPI cost savings. They claimed
that DCMC data on SPI savings are mainly ROM numbers. As one
0OSD official claimed, “You can’t make any global conclusions about
DCMC/DCAA data. You can’t apply it to specific programs or what it
means for overall acquisition reform savings.”

Finally, government officials involved in the initial collection and
analysis of the data on overall AR cost savings as discussed above ar-
gued that these early estimates are difficult to verify. OSD officials
were highly skeptical about the reliability of the early (1995-1996)
government estimates. One official said that “your guess is as good
as ours” regarding the true level of savings from AR. Service AR of-
fices were generally equally skeptical. One service official com-
plained that it was “extremely difficult to get accurate acquisition
reform savings numbers.” Individual programs and program man-
agers supply estimates, but there was not always uniformity in
methodology and analytical approach. An OSD official’s lament that
“we really don’t know what the acquisition reform savings are” was
reinforced by a service official’s admission that AR savings numbers
were “pulled out of the air.”

OVERSIGHT COMPLIANCE COST PREMIUM SUMMARY
AND COST SAVINGS OBSERVATIONS

Based on the data available, it is impossible to provide a precise es-
timate of the cost savings that can be expected to accrue from regula-
tory and oversight reform, much less from the specific elements that
go into it. It seems clear that there is some level of cost premium
paid by the DoD by virtue of the regulatory and oversight burden im-
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posed on contractors. The available evidence suggests, however,
that a significant reduction in the regulatory and oversight cost
premium is likely to result at best in only relatively modest savings.
Nearly all the credible direct and indirect estimates seem to fall
within a range of about 6 percent savings or less. Therefore, we be-
lieve that a plausible rule-of-thumb estimate of the potential pro-
gram savings from regulatory and oversight reform is 1 to 6 percent,
with an average of 3 to 4 percent. In other words, if one is using a pre-
AR program (prior to 1994) as an estimating analogy for a similar new
program, cost reductions at the program acquisition level of 3 to 4
percent can reasonably be attributed to reductions in the regulatory
and oversight burden.

However, if the cost analysis is developed using prior program direct
or indirect labor hours, most of the AR savings from reductions in
regulatory and oversight burdens should already be reflected in the
negotiated Forward Pricing Rate Agreements (wrap rates), so no fur-
ther adjustment would be warranted in the rates themselves. This is
because most regulatory burden cost savings are in the area of indi-
rect costs and should thus show up in reduced overhead rates.
Because AR has been in existence since 1995, most of the realizable
reductions in regulatory and oversight burdens should already have
been calculated between the contractor and the Defense Contract
Management Agency (DCMA).

AR reductions between suppliers and the prime may have to be as-
sessed separately. Factors such as regulatory flow-down and the cost
effects of strategic supplier relationships need to be taken into ac-
count. Although AR focuses mainly on interactions between the gov-
ernment and the primes, there may be areas between primes, sub-
contractors, and suppliers that result in further savings.




Chapter Three
COMMERCIAL-LIKE PROGRAM STRUCTURE

INTRODUCTION

Many advocates argue that the greatest potential savings from AR
during the R&D as well as production phases may arise from a large
group of interrelated measures and reforms that, when applied to-
gether as a package, help radically transform traditional government
weapon systern R&D programs into more commercial-like programs.
The U.S. government has already begun testing many comprehen-
sive packages of commercial-like approaches to military acquisition
in a variety of innovative pilot and demonstration programs. We ex-
amine a sample of ten official pilot and demonstration programs,
divided into four categories determined either by weapon system
type or by pilot program category.

The first category is made up of case studies of three guided-muni-
tion AR pilot programs led by the U.S. Air Force: Joint Direct Attack
Munition JDAM), Wind-Corrected Munitions Dispenser (WCMD),
and Joint Air-to-Surface Standoff Missile (JASSM). These programs
are examined in greater detail than the others because of their high
profiles and the wide variety of information available on them.!

Second, we examine two U.S. Air Force space system AR pilot pro-
grams: Evolved Expendable Launch Vehicle (EELV) and Space-Based

IThese three case studies are also reviewed in Mark Lorell, Julia Lowell, Michael
Kennedy, and Hugh Levaux, Cheaper, Faster, Better? Commercial Approaches to
Weapons Acquisition, MR-1147-AF, Santa Monica: RAND, 2000.
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Infrared System (SBIRS). The third category reviews two additional
DAPPs: Fire Support Combined Arms Tactical Trainer (FSCATT) and
Joint Primary Aircraft Training System (JPATS).

In the final category, we examine three Defense Advanced Research
Projects Agency (DARPA) Section 845 “Other Transactions” programs
for major weapon system platforms: Tier III- DarkStar, Tier II+
Global Hawk, and the Arsenal Ship.

The AR pilot programs examined here generally employ a wide vari-
ety of specific reform measures intended to ensure the achievement
of the anticipated theoretical benefits of CMI. Many of these mea-
sures are drawn from or attempt to replicate conditions in commer-
cial markets. All are intended to promote the use of commercial
parts and technologies and to encourage the participation of com-
mercial firms in order to reduce costs and increase quality. At the
same time, they are designed to encourage the types of market-
driven safeguards that usually ensure competitive pricing and high
quality in normal commercial markets.

Table 3.1 repeats the basic principles and interrelationships in a
commercial-like weapon system program structure based on CAIV as
we defined it in Table 1.1. Before the ten pilot program costs are ex-
amined in detail, some additional discussion of the factors in Table
3.1 is necessary.

Probably the single most important element for carrying out this
transformation to a commercial-like weapon system R&D approach
is the concept of cost as an independent variable (CAIV). AR advo-
cates often implicitly link CAIV to requirements reform and to a con-
scious policy of commercial parts and technology insertion, as we
have done here. CAIV is a popular DoD reform concept whose defi-
nition varies somewhat depending on the source. In December 1995,
a Defense Manufacturing Council working group produced a report
that advocated a strategy of aggressive cost objectives for defense
systems.2 In November 1995, Noel Longuemare, the Principal

23ee Dr. Benjamin C. Rush, “Cost as an Independent Variable: Concepts and Risks,”
Acquisition Review Quarterly, Spring 1997. Raymond W. Reig provides a detailed
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Table 3.1

Elements of a Commercial-Like Program Structure

A. Emphasis on CAIV through the use of:
(1) Unit price thresholds, unit price targets
(2) Production price requirement and commitment curves + carrots/sticks in
final down-select and in production contract (including warranties, etc.)
(3) Competition
B. Enable CAIV through emphasis on:
(1) Requirements reform
(@) No “overdesigning”
(b) Prioritized tradable performance/mission requirements (threshold
requirements, etc.)
(2) Contractor configuration control, design flexibility
(3) Commercial insertion/dual use, which is made possible by:
(a) Mil specreform
(b) Government-industry IPTs

Deputy Under Secretary of Defense for Acquisition and Technology,
presented a briefing with the following definition: “CAIV means that
we will intentionally hold cost constant and accept the schedule and
performance that results—within limits, of course.”® According to a
definition posted on the OUSD (A&T) Web site in early 1999, CAIV is
“DoD’s acquisition methodology of making technical and schedule
performance a function of available budgeted resources.” Most
definitions, including Longuemare’s, recognize that even under
CAIV, cost is not an absolute fixed variable.* As Longuemare’s

chronology of AR measures in “Baselining Acquisition Reform,” Acquisition Review
Quarterly, Winter 2000.

3Quoted in Office of the Deputy Under Secretary of Defense Acquisition Reform, Cost
as an Independent Variable: Stand-Down Acquisition Reform Acceleration Day, May
1996.

4According to the Department of Defense Defense Acquisition Handbook (June 30,
1998), CAIV is a strategy that entails setting aggressive yet realistic cost objectives
when defining operational requirements and acquiring defense systems and manag-
ing achievement of these objectives. Cost objectives must balance mission needs with
projected out-year resources, taking into account existing technology, maturation of
new technologies and anticipated process improvements in both the DoD and
industry. As system performance and cost objectives are decided (on the basis of cost-
performance trade-offs), the requirements and acquisition processes will make cost
more of a constraint, and less of a variable, while nonetheless obtaining the needed
military capability of the system. Although much discussion of CAIV is centered on
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discussion suggests in his 1995 briefing, CAIV is an attempt to
emulate the commercial sector concept of “must-cost” price goals
when developing new items. Must-cost price goals in the
commercial world are generally high-priority objectives but are not
absolutely inflexible.?

The central aspect of CAIV is that it raises cost considerations to a
priority level at least equal to, and more often even higher than the
traditional military program considerations of system performance
and development schedule. Elevating cost to a much higher level of
importance naturally encourages the insertion of less expensive
commercial parts and technology into weapon systems, according to
CMI advocates. CAIV requires that both government and industry
conduct rigorous and formal cost/benefit trade-off analyses from
concept formulation through development and production. One
purpose of such cost/performance trade studies is to identify the
“knee of the curve” after which each marginal increase in capability
or performance becomes increasingly expensive.

In March 1996, CAIV became official DoD acquisition policy and was
to be applied to all major new acquisition programs. In June 1996,
DoD Flagship Programs Workshops began examining specific pilot
programs for testing out the implementation of CAIV.S In structuring
most pilot programs, DoD officials attempted to develop strong
incentives so that CAIV could be successfully implemented by both
program officials and contractors. The key incentives are (1) high-

new systems, there is always opportunity for cost reduction. CAIV principles are
applicable throughout a system’s life cycle.

5The term “must cost” is now commonly used in the commercial aerospace sector and
other commercial sectors to imply the high priority placed on achicving aggressive
price goals. Subcontractors subjected to must-cost goals know that they risk losing
their contract if they do not meet the aggressive price targets established by the prime
contractor. However, it is always possible that a must-cost goal is too aggressive and
cannot be met by any subcontractor under any reasonable conditions. In such a case,
the must-cost goal would obviously be adjusted upward (or performance re-
quirements reduced). Thus, must-cost goals might best be considered a term of art
because of the apparent contradiction between “must-cost” and “goal.” See Lorell et
al., Cheaper, Faster, Better?, Chapter 6, “Lessons from the Commercial Aerospace
Sector.”

6programs eventually chosen included EELV, Air Intercept Missile (AIM)-9X, Army
Tactical Missile System-Brilliant Anti-Armor Munition (TACMS-BSAT), Preplanned
Product Improvement Program (P31), Multifunctional Information Display System
(MIDS), JASSM, Crusader, JSF, and SBIRS.
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priority unit price thresholds and targets that contractors must meet;
(2) average unit procurement price requirements (AUPPRs) written
into the Operational Requirements Document (ORD) and contractor
procurement price commitment curves (PPCCs) with positive and
negative performance incentives as a key aspect of the down-select
process for engineering and manufacturing development (EMD) as
well as the production contract; and (3) maintaining contractor
competition during the R&D phase for as long as possible. More is
said about these concepts and approaches below.

The factors that in theory either enable CAIV or make it possible are
(1) requirements reform, (2) contractor configuration control and
design flexibility, and (3) commercial insertion. Requirements re-
form requires:

« (Close scrutiny of system requirements to separate “must-have”
capabilities from those that are only “nice to have”;

» Formulation of system requirements in terms of mission perfor-
mance rather than detailed technical system specifications; and

* Thorough analysis of cost/performance trade-offs.

First and foremost, the government buyer—the services and the
DoD—must have a clear and precise understanding of what the mis-
sion for the system is and what outcome is needed from this system
on the battlefield. The buyer must then carefully prioritize the mis-
sion performance needs and broad capability requirements that the
system should possess in order to accomplish the mission.’?
Prioritization is critical so that intelligent trade-offs can be made
between cost and capability. A key objective of this approach is to
avoid “overdesigning” weapon systems with higher performance and
more extensive capabilities that are not truly necessary to perform
the mission. Furthermore, AR advocates argue that overdesigning
drives up costs by necessitating the use of unique military-only parts
and technologies that cost far more than roughly equivalent com-
mercial parts and technologies with perhaps slightly lower perfor-
mance capabilities. Thus, requirements reform is a key element of

"These may include factors such as reliability, sortie rate, survivability, and robustness
along with more traditional measures of performance such as speed, range, and pay-
load.
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CAIV and is necessary for the full exploitation of commercial tech-
nology, according to AR advocates.

Second, AR advocates argue that the service buyer should not dictate
specific or detailed technical and design solutions to contractors.
Instead, contractors should be provided only with those general sys-
tem and performance requirements that are necessary to accomplish
the military mission. As in the commercial world, defense contrac-
tors should be given much more opportunity to develop new and in-
novative design and technical solutions at lower cost in order to meet
mission requirements.

For the CAIV process to achieve its full potential, according to AR ad-
vocates, two other conditions are necessary: contractor configuration
control—at least below the overall system level—and commercial in-
sertion. Configuration control combined with commercial insertion
permits the contractor to seek out and experiment with any tech-
nologies and parts available in the marketplace, whether commercial
or military, in order to meet government buyers’ mission require-
ments at the lowest possible cost.

Finally, contractors and the government must conduct extensive
cost/performance trade studies to determine at what point equal
marginal improvements in performance become increasingly ex-
pensive. This analysis is necessary so that the user understands the
cost of increasing performance in any given area and recognizes at
what point the phenomenon of diminishing marginal returns comes
into play. In this way, the user community can make more informed
judgments regarding the prioritization of performance requirements.

Commercial insertion has been made possible by mil spec reform
and by government-industry integrated product teams (IPTs). As
was pointed out earlier, mil spec reform has been a key component
of the DoD’s AR policy since 1994. AR advocates argue that the
wholesale application of mil specs to military programs inhibits the
incorporation of less expensive and often more advanced commer-
cial technologies and processes into military products while inhibit-
ing the participation in military acquisition programs of commercial
firms that use only commercial specifications and standards.

As mentioned earlier, former Secretary of Defense Perry issued a
memorandum in mid-1994 to remedy this perceived problem. This
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memorandum, entitled Specifications and Standards—A New Way of
Doing Business, turned existing DoD policy on its head: Instead of
requiring mil specs, as had been the case in past policy, it called for
the use of commercial and performance standards wherever possible
and required that defense programs provide special justifications if
mil specs were used. The services then individually reviewed mil
specs in order to eliminate those which were unnecessary, substi-
tuted commercial standards when possible, or, where appropriate,
updated existing mil specs.

Government-industry IPTs provide the trust and the constant com-
munication necessary to permit industry to test and experiment with
commercial parts, technologies, and designs that will meet govern-
ment requirements, according to AR advocates.

These are the basic principles applied in the most comprehensive
commercial-like AR pilot programs. We now turn to a detailed dis-
cussion to see how these principles are implemented to reduce costs.

It is extremely important to note that in the following sections on
case studies of commercial-like acquisition programs, the claimed
savings were estimated by comparing estimated projected costs be-
fore the imposition of AR measures with estimated projections after
the imposition of such measures. Few are based on hard data. That
is, few of the estimates contain “actuals,” or actual cost data based
on real work undertaken during product development and
production. Most of the estimates were made before the beginning
of system development or in the early phases of development. Even
in cases where actuals were used in order to show claimed AR sav-
ings, the comparison of the actuals was made to an earlier estimate
that is only a forecast and that itself is not based on actuals. Once a
program has been restructured in the planning phase and launched
as an AR effort, it is still possible to compare estimates or actuals only
to a preprogram projection that was not based on actuals. In that
sense, it is impossible to know with certainty what savings, if any,
were provided by AR, unless the program is run twice—once with AR
and once without it. In most of the cases reported below, the
claimed savings estimates are based on comparing two projections,
neither of which is founded on actuals. Therefore, these estimates
must be viewed with extreme caution.



Chapter Four

THREE U.S. AIR FORCE ACQUISITION REFORM PILOT
MUNITIONS PROGRAMS

MUNITIONS PROGRAM OVERVIEWS

We have chosen to begin our review of commercial-like pilot military
procurement programs with three innovative acquisition efforts for
the development and production of three different new “smart”
munitions: JDAM, WCMD, and JASSM. The attractiveness of these
programs is that they have been under way for some time and have
thus provided some actual data. However, they also have many dis-
advantages and shortcomings as proof of savings that can be easily
transferred to other types of programs.

To provide a clearer understanding of how the government sought to
achieve major cost savings by structuring acquisition programs in a
more commercial-like manner, we have provided detailed case
studies of these three programs. The other seven pilot programs are
examined in less detail, but most exhibit similar characteristics.!

JDAM is an important early trial program for testing out key aspects
of the Clinton administration’s defense AR measures. Indeed, in
1996, Lieutenant General George Muellner, then Principal Deputy
Assistant Secretary of the Air Force (Acquisition), characterized

IMost of the information on these three programs included in this report was acquired
from open published sources, from program documents, and from interviews
conducted by the author with the Program Offices (all located at Eglin Air Force Base,
Florida) and with contractors.

39
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JDAM as “the linchpin” of “the broader Department of Defense’s ac-
quisition streamlining activities.”> JDAM is an Acquisition Category
(ACAT) 1D program, the most important DoD acquisition category.?
JDAM is a joint Air Force/Navy program with OSD and Marine
participation. The U.S. Air Force is the lead service.

JDAM originated as a traditional military acquisition program.
Nonetheless, from the very beginning, the Air Force imposed a high-
priority average unit price target of $40,000. In 1994, the DoD desig-
nated JDAM as an official DAPP under the 1994 Federal Acquisition
Streamlining Act (FASA), which mandated a wide variety of AR mea-
sures.® Dr. Paul Kaminski, sworn in as Under Secretary of Defense
for Acquisition and Technology in October 1994, strongly supported
JDAM as a major test case for AR.

The JDAM program aims at developing sophisticated—but afford-
able—“strap-on” guidance kits that can be attached to standard Mk-
83 and BLU-110 1000-1b. “dumb” bombs and to Mk-84 and BLU-109
2000-1b. “dumb” bombs. Through the use of an inertial navigation
system augmented by updates provided by the Global Positioning
System (GPS), which guide active control surfaces, JDAM kits permit
highly accurate delivery of bombs from a variety of aircraft platforms
under a wide range of adverse weather and environmental condi-

2Keynote Address, Orlando Air Force Association Symposium, February 16, 1996.

3ACAT 1D programs are MDAPs. According to the Defense Systems Management
College, “An MDAP is defined as a program estimated by the Under Secretary of
Defense (Acquisition and Technology) (USD [A&T]) to require eventual expenditure
for research, development, test, and evaluation of more than $355 million (in fiscal
year 1996 [FY96] constant dollars) or procurement of more than $2.135 billion (FY96
constant dollars), or those designated by the USD [A&T] to be ACAT 1.” ACAT 1D pro-
grams are those in which the Milestone Decision Authority (MDA) resides at the high-
est level possible: USD (A&T).

4The DoD Authorization Act for FY94 designated five programs as statutory DAPPs:
JDAM, FSCATT, JPATS, Commercial Derivative Engine (CDE), and the Non-
Developmental Airlift Aircraft (later dropped). FASA provided regulatory relief for
these programs and gave authorization to treat them as commercial procurements.
Later, the C-130] and the Defense Personnel Support Center (DPSC) were added as
“regulatory” DAPPs. See Department of Defense, Pilot Program Consulting Group,
Celebrating Success: Forging the Future, 1997, and Office of the Under Secretary of
Defense, Acquisition and Technology, Acquisition Reform Benchmarking Group, 1997
Final Report, June 30, 1997.
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Figure 4.1—JDAM Baseline Weapons

tions.> JDAM has a range of roughly 15 nautical miles when dropped
from high altitudes. The JDAM configuration and baseline weapons
are shown in Figure 4.1, .

The Air Force WCMD program has some similarities to the JDAM ef-
fort. In response to FASA and the DoD’s AR efforts, the Air Force
designated WCMD a “lead program” to test out AR within the Air
Force. WCMD is the only Air Force AR lead program for a totally
military-unique combat weapon system developed from scratch.b
Compared to JDAM, WCMD is a somewhat simpler tail guidance
retrofit kit employing an inertial navigation unit and active control

50.S. and allied forces used a wide variety of existing “smart” munitions during Desert
Storm combat operations in Kuwait and Iraq, often with great effect. However, many
of those smart munitions guidance kits use electro-optical, laser, or infrared sensors
whose performance can be degraded in poor weather conditions, when the battlefield
is obscured by smoke and dust, or by other factors. The requirement for JDAM and
WCMD arose from the need to develop munitions guidance kits for unguided muni-
tions that could operate well in all weather conditions and in other situations where
visibility is poor.

SWCMD is one of four Air Force lead programs selected to implement acquisition
streamlining initiatives. The other three are EELV, Ground Theater Air
Communications System (GTACS), and SBIRS.
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surfaces intended for use on three “dumb” air-dropped munitions
dispensers: the CBU-87/B Combined Effects Munition (CEM), the
CBU-89/B Gator, and the CBU-97/B Sensor Fuzed Weapon (SFW).
WCMD kits are intended to enhance aircraft survivability by permit-
ting a GPS-capable aircraft to drop munitions dispensers from
medium altitudes with accuracies equal to or better than those cur-
rently achieved through dangerous low-level attack profiles.
WCMD’s inertial measurement unit (IMU), which can be updated
with GPS-quality data from the launch aircraft, corrects for launch
transients and wind deflections, thus providing medium-altitude all-
weather capability. Its active control surfaces and wind estimation
and correction software help WCMD achieve a target accuracy of 85
feet circular error probable (CEP) from altitudes up to 45,000 feet.

JASSM is the largest and most sophisticated of the three programs.
Like JDAM, JASSM is a joint Air Force/Navy project with the Air Force
in the lead role. However, JASSM is a much more complex au-
tonomous standoff munition. It is a long-range powered cruise
missile with stealthy characteristics. Like JDAM, the missile is
equipped with an inertial navigation system and a GPS receiver for
navigation. In addition, JASSM will add a sophisticated autonomous
terminal guidance and an automatic target recognition system for
true standoff fire-and-forget capability. JASSM will have a range in
the hundreds of miles depending on the launch platform and alti-
tude. With overall performance objectives similar to the ill-fated Tri-
Service Standoff Attack Munition (TSSAM), JASSM is a technologi-
cally challenging program, particularly in the areas of overall system
integration, autonomous guidance, and automatic target recogni-
tion.”

The DoD approved the development of JASSM in September 1995,
designating it a “flagship pilot program” for AR.8 Former Assistant
Secretary of the Air Force for Acquisition Arthur L. Money has char-
acterized the JASSM program as employing “an aggressive acquisi-
tion approach using virtually every acquisition reform initiative

7See U.S. General Accounting Office, Precision-Guided Munitions: Acquisition Plans
for the Joint Air-to-Surface Standoff Missile, GAO/NSIAD-96-144, June 1996.

8More accurately, JASSM is a “{lagship pilot program for CAIV.”
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known to date.”® As an ACAT 1D program, JASSM, like JDAM, is also
in the highest DoD acquisition category.

CAIV, Requirements Reform, and Must-Cost Targets on the
JDAM, WCMD, and JASSM Programs

JDAM, WCMD, and JASSM are pioneering attempts at promoting
lower cost through requirements reform. All sought to reduce costs
by using carefully crafted mission requirements that avoid
“overdesigning” and unnecessary capabilities; the presentation of
system requirements to contractors in terms of mission performance
rather than detailed design and technical specifications; minimal use
of mil specs; contractor configuration control during R&D; and
cost/performance trade studies.

In the official ORDs given to contractors, all three programs replaced
detailed technical specifications and “how-to” design-and-build di-
rectives with broad mission performance objectives. These were for
the most part prioritized into “key performance parameters” (KPPs),
“critical performance requirements,” and “threshold requirements.”
The purpose of this categorization was to focus contractor efforts on
the most important program requirements and to facilitate and en-
courage trade-offs for cost and other reasons.!?

Originally, program planners intended to require no mil specs what-
soever so that contractors could exploit off-the-shelf commercial
technologies and parts to reduce costs. However, a few mil specs
were eventually adopted to ensure compatibility with host aircraft as
well as for safety considerations. For example, the weapon stores
and software interface with the host aircraft required the use of MIL-
STD-1760, while communications between the JDAM onboard pro-
cessor and the host aircraft necessitated use of the MIL-STD-1553
high-speed bus. JASSM and WCMD experienced similar additions of
some mil specs.

9Quoted by Suzann Chapman in “JASSM Competitors Chosen,” Air Force Magazine,
August 1996.

10These concepts are explained in greater detail later in this section.
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Nonetheless, these programs still show a dramatic reduction in mil
spec requirements compared to traditional programs. In the case of
JDAM, the baseline pre-DAPP RFP included 87 mil specs compared
to only a few in the DAPP phase. Interestingly, JDAM also did not re-
quire any specific commercial specifications or standards, nor were
any mil specs or commercial standards embedded in its SOW, be-
cause only a statement of objectives (SO0O) was required from the
contractors. WCMD eliminated all but two mil standards.

In the area of performance requirements, all three programs re-
mained very close to the original intent of using only broad mission
performance requirements instead of detailed technical specifica-
tions. In the case of JASSM, the Air Force and Navy user communi-
ties agreed that only three KPPs were nonnegotiable: range, missile
effectiveness, and aircraft carrier compatibility. Measures of merit
for missile effectiveness were carefully developed and clearly com-
municated to competing contractors.!! In addition, the government
side developed seven “critical performance requirements.” Many of
these performance requirements had minimum thresholds that had
to be met, but the critical performance requirements could still be
traded off against each other and against other factors to reduce
costs as long as the minimum threshold performance was met.

A fundamental program goal that is enshrined in the ORD is the
“must-not-exceed” price ceiling of $700,000 (FY95) for the average
unit procurement price of JASSM and the target price objective of
$400,000 (FY95). The JASSM requirement emerged in 1995 after the
cancellation of the TSSAM program. Begun in 1986 by Northrop,
TSSAM aimed at providing a stealthy, long-range cruise missile with
autonomous terminal guidance and target recognition capabilities.
After many years of development, however, the Pentagon canceled
TSSAM because the program was plagued with reliability problems
and because of high costs. At the time of program launch, govern-
ment officials estimated a unit production cost for TSSAM of
$728,000 in then-year (TY) dollars. By 1994, average unit production
costs for approximately 2500 missiles were expected to exceed $2

l1The government gave the contractors the official JASSM ORD and used a computer
simulation to measure missile effectiveness. All contractors had access to the model
and could use it to test their technical proposals. Furthermore, contractors could test
and question the methodology, tools, and assumptions built into the model.
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million (TY dollars). OSD concluded that the program had to be can-
celed because of excessive cost and that a price above $700,000 (FY95
dollars) for a TSSAM follow-on missile would prevent the procure-
ment of adequate numbers of missiles. The cancellation of TSSAM
and the continuing critical need for an affordable long-range low-
observable standoff missile with performance capabilities similar to
TSSAM are the key reasons OSD designated JASSM a flagship pro-
gram for CAIV.12

Yet the JASSM contractors were not told how to achieve critical per-
formance requirements such as “missile effectiveness” while
achieving the $400,000 average procurement price target. For ex-
ample, one defined characteristic of the missile effectiveness KPP
was survivability. This could be achieved by missile speed, lowering
radar cross section, or a variety of other means. Alternatively, surviv-
ability could be traded off against other defined characteristics of
missile effectiveness, such as reliability or probability of damaging
various types of targets, or against cost (assuming that minimum
survivability performance thresholds had been met). It was up to the
contractor and its engineers to use creative new approaches to try to
optimize the trade-offs between a variety of factors, meet the target
price goals, and convince the customer that the correct design trade
decisions had been made.

As mentioned above, critical performance requirements were further
prioritized by including “threshold” requirements that were defined
as very high priority together with “objectives” that were lower prior-
ity. Objectives could be traded off against cost and against each
other. An example of a threshold requirement was missile compat-
ibility with the B-52 bomber, the U.S. Air Force F-16 fighter, and the
Navy F/A-18E/F.13 JASSM missile compatibility with a variety of
other aircraft was labeled an objective. Contractors carefully as-
sessed the cost benefits of not achieving certain stated objectives,

12An important initial requirement that drove up costs on TSSAM but was dropped on
JASSM was triservice deployment capability. TSSAM had to be capable of launch from
both Air Force and Navy aircraft as well as from Army ground launchers. This re-
quirement raised numerous technical difficulties for TSSAM developers. JASSM
dropped the Army ground launch requirement and retained only the Air Force and
Navy air launch requirement.

13The F/A-18E/F was later dropped as a threshold aircraft.
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such as missile compatibility with the F-117, and even some thresh-
old requirements, and discussed their findings with the government.
This helped both the government and the contractors clearly under-
stand the cost of achieving each operational capability and decide if
that capability was really worth the added cost. This iterative process
between contractors and the government led to changes in emphasis
and priorities in overall system requirements.

The government structured the JDAM and WCMD design phases in a
similar manner, making sure that the contractors knew which per-
formance requirements were considered essential and which were
more flexible, and emphasizing low cost as a key objective. In the
case of JDAM, for example, the original ORD contained seven KPPs.
The first six were grouped together as critical performance require-
ments. Some were absolute requirements, and some included
minimum threshold performance requirements with greater trade
flexibility once the minimum threshold had been achieved. These six
were:

e Target impact accuracy of 13 meters CEP with GPS;
e Accuracy unaffected by weather conditions;

« In-flight retargeting capability (before release);

e Warhead compatibility;

e  Carrier suitability; and

e  Primary aircraft compatibility.!®

The seventh KPP was a ceiling on average unit production price. In
the early 1990s, initial generic program estimates of average unit
procurement price (AUPP) for 40,000 units of a JDAM-type weapon

145pAM guidance kits had to work with the Mk-84 general-purpose 2000-lb. bombs,
the BLU-109 2000-lb. penetrating bomb, and the BLU-110/Mk-83 general-purpose
1000-1b. bombs.

15Four aircraft (F-22, B-52H, F/A-18C/D, and AV-8B) were listed as “threshold re-
quirement” aircraft (1000-1b. bomb versions only for F-22 and AV-8B), which means
this capability requirement had a very high priority. Compatibility with nine other air-
craft (B-1, B-2, F-16C/D, F-15E, F-117, F/A-18E/F, F-14A/B/D, P-3, and S-3) was listed
as an “objective.” Compatibility with the objective aircraft was a requirement fully
subject to trade-off analysis with cost and other factors.
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developed under a traditional acquisition approach ranged as high
as $68,000.16 Senior Air Force officials concluded that because of
budget limitations, JDAM could not be procured in adequate num-
bers at this price. As a result, the seventh KPP was not negotiable or
tradable. Placed prominently in the ORD, it required that JDAM have
an AUPP of $40,000 or less.!”

The updated 1995 version of the ORD raised the bar on cost even
more by changing the requirement of an “AUPP of $40,000 or less” to
the status of a minimum threshold and by designating an AUPP of
$30,000 as the desired target price.

These seven KPPs were not tradable except at performance levels su-
perior to the minimum threshold levels established for some of the
critical performance parameters. The original ORD had many other
requirements, but they were all tradable against cost or other factors
and usually had no minimum threshold performance level that had
to be achieved.

The focus on cost through CAIV, the use of broad mission require-
ments, the emphasis on cost/benefit trade-offs, the lack of mil spec
requirements, and the control of the contractor over configuration
and technical solutions seem to have produced dramatic results.
Contractors often took the initiative to exploit commercial tech-
nologies, insert commercial off-the-shelf (COTS) parts and compo-
nents, develop creative technical solutions, and trade off perfor-
mance against cost where appropriate to achieve significant cost re-
ductions.

According to Boeing St. Louis, more than 200 cases of detailed trade-
off studies that reduced JDAM costs have been formally documented
in the program’s affordability trade studies, although most of the
specific cases are proprietary. One of these cases is discussed below
as an example of the insertion of dual-use technology.

1611 1993 dollars. The first official AUPP program estimates for JDAM were signifi-
cantly below this figure. The highest levels of the U.S. Air Force imposed a strict
$40,000 average price target on the JDAM program from its very inception. A more de-
tailed discussion of initial program production cost estimates is presented in the cost
section of this chapter.

17gor 40,000 units in FY91 dollars. Using the official OSD inflator for USAF missile
procurement, this amounts to $42,239 in 1993 dollars.
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Because of the emphasis on cost promoted by CAIV, the trade-off
analysis of performance versus cost that CAIV encouraged, and the
elimination of most mil specs, JDAM is able to make extensive use of
COTS processors, boards, chips, and other commercial parts and
components. Originally, program officials and contractors had
planned to acquire major subsystems and components from com-
mercial sources or production lines; Table 4.1 lists the planned
sources for various key components for the designs of the two com-
peting contractors during the final competition phase. In the case of
the Boeing design, the IMU, the GPS receiver, the mission computer,
and the control actuators made up 85 percent of the cost of the guid-
ance kit. Although these subsystems are now acquired from military
production lines, all contain commercial parts, are slightly modified
versions of commercial items, are government off-the-shelf items
(GOTS), or could be sold as commercial items.

For example, the Boeing JDAM mission computer, as shown in Table
4.1, was originally intended to come from a commercial source.
Eventually, however, Boeing designed its own mission computer and
selected Unisys (now Lockheed Martin Tactical Defense Systems) to
manufacture that computer on a military production line. Boeing'’s
dedicated military mission computer is programmed using the Ada
language, which is uncommon in the commercial world.
Nonetheless, the mission computer’s architecture is similar to that of
desktop computers. At its heart is a Motorola microprocessor similar
to the one that, prior to the JDAM program, was used by Apple
Computer as the basis for its Performa 470 series of personal
computers. Boeing hopes to upgrade this chip with one similar to
that used in the PowerPC or iMac.

Both JDAM and WCMD use the Honeywell HG1700 IMU. This highly
miniaturized, dedicated military IMU was developed by Honeywell
Military Avionics explicitly for applications such as smart munitions,
unpiloted air vehicles (UAVs), and missiles. Similar IMUs are used in
commercial applications such as railroad vehicle control and land-
slide detection because of their low-cost and high-performance
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Table 4.1

Commercial/Military Mix of JDAM Contractor Production Lines®b

Boeing® Lockheed Martin
Integration/assembly COM MIL
MU MIL MIL
GPS MIL COM
Mission computer COM N/A
Circuit cards COM N/A
Connector COM N/A
Actuators COM MIL
Power supply/distribution MIL COM
Thermal MIL MIL
Container COM MIL/COM
Fin COM COM
Tail MIL MIL/COM
Hardback/nose COM MIL/COM

3As of late 1996, Boeing, the winning contractor, later switched the mission computer
to a military production-line source. Data were gathered from the “JDAM Industrial
Capability/Financial Viability Assessment” in U.S. Air Force, Single Acquisition
Management Plan for the Joint Direct Attack Munition (JDAM), Eglin Air Force Base,
August 23, 1995 (with updates as of February 10, 1997).

bMIL = military; COM = commercial.
CFormerly McDonnell-Douglas, winner of the Phase II contract.

characteristics. Not only is the HG1700 essentially an off-the-shelf
military item from the JDAM and WCMD perspective, but, as part of
AR, Honeywell and Boeing implemented 11 design changes, or af-
fordability initiatives, that reduced production costs by some 20 per-
cent. These cost reductions were passed on in part to the DoD.13

One specific example of cost reduction through commercial parts in-
sertion, which is documented in one of Boeing's affordability trade
studies, is the case of the Honeywell HG1700 IMU. On the JDAM
program, a Boeing/Honeywell IPT worked hard to reduce the cost of
this item through the identification of cheaper commercial parts for
insertion into the IMU as well as through other reform initiatives.
For example, the original HG1700 IMU connectors were expensive
mil spec parts. Eventually a way was found to use much cheaper

185ome of the initiatives included changes in make/buy decisions, parts changes, in-
vestment in cost-saving capital equipment, and using commercial inspection pro-
cesses. One such initiative is discussed in greater detail below.
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Honeywell commercial IMU connectors, which saved roughly $100
per JDAM IMU. This change alone has the potential to save millions
of dollars in production costs over the planned JDAM production
run.

Both prime and subcontractors conducted extensive testing of non-
mil spec commercial and plastic-encapsulated parts and their appli-
cability to the environmental conditions in which JDAM would op-
erate. A temperature range of -55°C to +85°C was eventually ac-
cepted as the baseline standard for electronic parts. On the high end,
this standard permits the use of catalog COTS industrial or automo-
tive-grade parts. However, the low end surpasses the requirements
for commercial parts and is indeed the same as the mil spec stan-
dard. Therefore, commercial catalog parts usually had to be tested
and/or screened.

According to one Boeing JDAM official, the contractor’s experience
with testing commercial parts for insertion into JDAM subsystems
was highly variable. Some suppliers conducted their own testing for
Boeing at a relatively low cost. Other suppliers were willing to con-
duct tests at their own facilities but charged Boeing a substantial
premium. A third category of suppliers agreed to sell testing devices
or data to Boeing so that the prime contractor could conduct its own
testing. Again, depending on the part or subcomponent, Boeing’s
cost of testing the commercial parts itself varied considerably.
Finally, some suppliers agreed to sell commercial parts but refused to
conduct the additional testing required and would not provide the
data or devices necessary for the prime to conduct the tests.

Boeing officials claim that the extensive trade studies and commer-
cial parts testing conducted during the initial phase of the program
to identify appropriate commercial parts for insertion into JDAM
proved to be an expensive and time-consuming effort. Nonetheless,
the extra effort necessary to qualify commercial parts seems to have
paid off in much lower production costs. According to one account,
the use of plastic-encapsulated parts saved $535 per unit.!® This is
roughly 3 percent or less of the AUPP of the JDAM in 1998.

19assistant Secretary of the Air Force, Acquisition, JDAM—The Value of Acquisition
Streamlining, no date.
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Similar incentives instilled by the CAIV approach, in combination
with the virtual elimination of the need to use mil spec parts and
processes, yielded similar results on the JASSM program: extremely
creative and innovative approaches to exploiting existing commer-
cial and military technologies and parts to lower costs while still pro-
ducing acceptable performance capabilities in a military environ-
ment. Two interesting examples on JASSM are the process tech-
nologies chosen to manufacture the fuselage as well as the wings and
vertical stabilizer. The winning contractor (Lockheed Martin)
wanted to make all these structural elements primarily out of non-
metallic composite materials in order to lower weight and enhance
stealthiness. Experience suggested, however, that finished load-
bearing military structural parts manufactured from traditional
aerospace composite materials and processes generally averaged
from $600 to $1000 per pound. Using these processes and materials
could rapidly escalate the cost of JASSM past the target and even be-
yond the ceiling prices.

Lockheed Martin and its subcontractors began looking around for
solutions in the commercial world. Eventually engineers began ex-
amining vacuum-assisted resin transfer molding (VARTM), a process
used in making fiberglass hulls for pleasure boats. This process pro-
duces finished fiber composite parts that cost about $5 per pound.
Although the resulting parts are not appropriate for aerospace appli-
cations, engineers experimented with variations on this process us-
ing different materials systems. Eventually an approach was discov-
ered that, while more expensive than the VARTM process for boat
hulls, turned out to cost only a fraction of traditional aerospace ap-
proaches that require high temperatures and pressures for curing
and thus need to be processed in expensive autoclaves. The modi-
fied VARTM approach was used for the body of the JASSM. In addi-
tion, engineers developed a lower-cost automated braiding platform
to lay down the fiber matrix for the body that was conceptually based
on commercial machines used to braid socks, shoelaces, and freeway
pillar reinforcement rings. The result was an estimated fivefold or
greater reduction in cost.?0

20gpecifically, $120 per pound for the modified VARTM process compared to typica