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Why GAO Did This Study

This is GAO’s annual assessment of
DOD weapon system acquisitions, an
area that has been on GAO’s high-risk
list for more than 20 years. The report
responds to the mandate in the joint
explanatory statement to the DOD
Appropriations Act, 2009. It includes
observations on (1) the cost and
schedule performance of DOD’s 2012
portfolio of 86 major defense
acquisition programs, including the
Missile Defense Agency’s Ballistic
Missile Defense System; (2) the
knowledge attained at key junctures in
the acquisition process for 40 major
defense acquisition programs that
were selected because they were in
development or early production; and
(3) key acquisition reform initiatives
and program concurrency. Major
defense acquisition programs are
DOD’s costliest weapon system
development and procurement
programs.

To develop the observations, GAO
analyzed cost, schedule, and quantity
data from DOD'’s Selected Acquisition
Reports and collected data from
program offices on technology, design,
and manufacturing knowledge; the use
of knowledge-based acquisition
practices; and the implementation of
DOD’s acquisition policy and
acquisition reforms.

In commenting on a draft of this report,
DOD agreed that the cost reductions in
its portfolio over the past year were
largely due to exiting programs and
reductions in procurement quantities.
However, DOD stated that the metrics
used did not adequately address
program performance or answer the
questions of when, why, and how
changes occurred. GAO believes the
report addresses these concerns.

View GAO-13-294SP. For more information
contact Michael J. Sullivan at (202) 512-4841
or sullivanm@gao.gov.
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Assessments of Selected Weapon Programs

What GAO Found

The Department of Defense (DOD) 2012 portfolio of 86 major defense acquisition
programs is estimated to cost a total of $1.6 trillion, reflecting decreases in both
size and cost from the 2011 portfolio. Those decreases are largely the result of
more programs exiting than entering the portfolio, as well as reductions in
procurement quantities due to program cancelations and restructurings. Notably
a majority of programs in the portfolio gained buying power in the last year as
their acquisition unit costs decreased. DOD’s 10 costliest programs, excluding
the Missile Defense Agency’s Ballistic Missile Defense System (BMDS), drive
most of the portfolio’s cost performance and funding needs. The majority (65
percent) of the funding that DOD estimates it will need to complete its current
programs is associated with those 10 programs, and almost all of that funding is
for procurement (see figure).

Proportions of Future Funding within DOD’s Acquisition Portfolio (excluding BMDS)
3%

Development funding for the 10 costliest programs

3%

Development funding for remaining programs

kyLA s — Procurement funding for remaining programs

Procurement funding for the 10 costliest programs

Source: GAO analysis of DOD data.

Continuing a positive trend over the past 4 years, newer acquisition programs are
demonstrating higher levels of knowledge at key decision points, although many
programs are still not fully adhering to a knowledge-based acquisition approach.
Of the 32 programs that provided GAO with technology maturity, 5 reached full
maturity while another 14 were near maturity when they began development.
Four of the 5 programs with fully mature technologies started in the last 5 years.
Less than one-third of the programs providing design data achieved design
stability at their critical design review. Many of the programs are capturing critical
manufacturing knowledge prior to production, but their methods vary.

Implementation of key selected acquisition initiatives varies among the programs
GAO assessed, and programs continue to accept risks associated with
concurrently conducting developmental testing and production. Many of the
programs reported that they had established affordability requirements and noted
that they were meeting those requirements. Most programs in this year’s
assessment have also conducted “should cost” analyses, and have identified
cost savings as a result. Most programs GAO assessed reported that they had
completed or planned to complete development testing while in production, a
approach that risks costly retrofits of systems already built and fielded.
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Comptroller General
of the United States

Umted States Government Accountability Office

Washington, D.C. 20548

March 28, 2013
Congressional Committees

| am pleased to present GAO’s 11" annual assessment of the Department
of Defense’s (DOD) major defense acquisition programs. This report offers
observations on the performance of the DOD’s current $1.602 trillion
portfolio of 86 major defense acquisition programs. In the current fiscal
environment, agencies like DOD that rely heavily on acquisitions to carry
out their missions cannot afford to pass up opportunities to address
inefficiencies and free up resources for higher priority needs. Over the past
several years, consistent with our past recommendations, Congress and
DOD have taken meaningful steps to address long-standing problems with
DOD weapon system acquisitions—an area that is on GAQ’s high-risk list.

Our analysis shows that the size and estimated cost of DOD’s portfolio of
major defense acquisition programs decreased by 10 programs and more
than $152 billion from 2011 to 2012 as more programs exited the portfolio
than entered. In addition, our assessment of the 86 programs that make
up the 2012 portfolio found that those programs reported a net cost
decrease over the past year, nearly all of which is attributable to quantity
reductions stemming from program cancelations and restructurings. For
the first time we are including the Missile Defense Agency’s Ballistic
Missile Defense System in our assessment of the total cost of DOD’s
portfolio. We further observed that over the past year a majority of
programs in the portfolio experienced increased buying power; the
percentage of programs meeting cost growth targets discussed by GAO,
DOD, and the Office of Management and Budget increased; and nearly all
of the 10 largest programs in the portfolio with program baselines reported
reductions in total estimated cost. However, similar to what we have
observed in prior assessments, we found that the implementation of
knowledge-based acquisition practices varied across the portfolio, though
those programs that began over the past 5 years were more likely to
adhere to knowledge-based principles. In addition, we found that many
programs are implementing key acquisition reforms focused on
affordability and cost savings, although DOD continues to accept the
inherent risks in allowing programs to begin production before completing
developmental testing.

Given the increasing budgetary pressures facing the federal government,

it is imperative that DOD continue to find ways to improve the efficiency of
its major weapon systems portfolio while still delivering the capabilities
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required by the warfighters. Much of the cost reductions over the past year
have come from program cancelations and quantity reductions.
Procurement funding makes up more than 90 percent of the remaining
funding needs and DOD faces difficult trade-offs if additional savings are
to be realized in the future.

Y Do

Gene L. Dodaro
Comptroller General
of the United States
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Umted States Government Accountability Office

Washington, D.C. 20548

March 28, 2013
Congressional Committees

In response to the mandate in the joint explanatory statement to the
Department of Defense Appropriations Act of 2009, which requires us to
perform an annual assessment, this report provides a snapshot of how well
the department is planning and executing its $1.602 trillion portfolio of
major weapon programs.! Although the total projected cost of the portfolio
remains significant, that cost has declined since peaking at $1.75 trillion in
2010 and is currently at its lowest point in over 5 years. In addition, the
number of programs in the portfolio has decreased from 98 programs in
2010 to 86 programs in 2012. Department of Defense (DOD) weapon
system acquisition—an area that has been on GAO’s high-risk list for more
than 20 years—still represents one of the largest areas of the
government’s discretionary spending. Since we began issuing this annual
report in 2003, Congress and DOD have made meaningful improvements
in the statutory and policy frameworks that govern weapon system
acquisitions by mandating and encouraging a more knowledge-based
approach to the development and production of major systems. We have
noted in the past that practice has lagged behind policy in certain areas
and commensurate improvements in program outcomes have not been
evident. However, the changes in DOD'’s portfolio over the past few years
indicate that some improvements are being realized. With the likelihood of
decreased defense budgets looming in the near future, it is imperative that
DOD continue to find ways to reduce cost and improve efficiency.

This report includes observations on (1) the cost and schedule
performance of DOD’s 2012 portfolio of 86 major defense acquisition
programs, including the Missile Defense Agency’s (MDA) Ballistic Missile
Defense System (BMDS), (2) the knowledge attained at key junctures in
the acquisition process for 40 weapon programs in development or early

!See Explanatory Statement, 154 Cong. Rec. H 9427, 9526 (daily ed., Sept. 24, 2008), to
the Department of Defense Appropriations Act Fiscal Year 2009, contained in Division C of
the Consolidated Security, Disaster Assistance, and Continuing Appropriations Act, 2009,
Pub. L. No. 110-329.
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production, and (3) key acquisition reform initiatives and program
concurrency.?

Our observations in this report are based on three sets of programs:

* We assessed all 86 major defense acquisition programs in DOD’s 2012
portfolio for our analysis of cost and schedule performance. To develop
our observations, we obtained cost, schedule, and quantity data from
DOD’s December 2011 Selected Acquisition Reports (SAR) and from
the Defense Acquisition Management Information Retrieval Purview
system. In order to fully reflect the total size and cost of DOD’s portfolio,
we included the cost of BMDS—as of DOD'’s fiscal year 2013 budget
submission—in this year’s assessment of the changes in the overall
cost and size of the portfolio over the past year. However, the program
was excluded from the remainder of our analyses because no
acquisition program baseline exists. In our prior assessments BMDS
was excluded from all of our observations. Appendix | contains further
information on our scope and methodology.

* We assessed 40 major defense acquisition programs that were mostly
between the start of development and the full-rate production for our
analysis of knowledge attained at key junctures and the implementation
of acquisition reforms. To develop our observations, we obtained
information on the extent to which the programs follow knowledge-
based practices for technology maturity, design stability, and production
maturity using a data-collection instrument. We also submitted a survey
to program offices to collect information on systems engineering
reviews, design stability, manufacturing planning and execution, and
the implementation of specific acquisition reforms. We received survey
responses from all of the programs from August to November 2012.

¢ In addition, we assessed 17 future major defense acquisition programs
in order to gain additional insights into the implementation of key

“Major defense acquisition programs are those identified by DOD that require eventual total
research, development, test, and evaluation (RDT&E) expenditures, including all planned
increments, of more than $365 million, or procurement expenditures, including all planned
increments, of more than $2.19 billion, in fiscal year 2000 constant dollars. DOD has a list
of programs designated as pre—major defense acquisition programs (pre-MDAP). These
programs have not formally been designated as MDAPs; however, DOD plans for these
programs to enter system development, or bypass development and begin production, at
which point they will likely be designated as MDAPs. We refer to these programs as future
major defense acquisition programs throughout this report.
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Observations on the
Cost Performance of
DOD'’s 2012 Major
Defense Acquisition
Program Portfolio

acquisition reform initiatives. To develop our observations, we
submitted a survey to program offices to collect information on program
schedule events, costs, and numerous acquisition reforms, and
received responses from all 17 future programs from August to October
2012.

In addition to our observations, we present individual assessments of 64
weapon programs. Selection factors included major defense acquisition
programs in development or early production, future programs, and
recently cancelled programs.

We conducted this performance audit from July 2012 to March 2013 in
accordance with generally accepted government auditing standards.
Those standards require that we plan and perform the audit to obtain
sufficient, appropriate evidence to provide a reasonable basis for our
findings and conclusions based on our audit objectives. We believe that
the evidence obtained provides a reasonable basis for our findings based
on our audit objectives.

The overall size and estimated cost of DOD’s portfolio of major defense
acquisition programs decreased over the past year, while the average time
to deliver initial capability to the warfighter increased by 1 month. Our
analysis of DOD’s 2012 portfolio allows us to make the following nine
observations.
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1.

Cost performance Observations

DOD'’s 2012 portfolio of major defense acquisition programs contains 86 programs
with a combined total estimated cost of $1.602 trillion, which is a reduction of 10
programs and more than $152 billion from 2011 levels. This represents the smallest
portfolio in more than 5 years.?

The total estimated acquisition cost of the 86 programs in the 2012 portfolio
decreased by $44 billion over the past year while the delivery of initial operating
capability slipped by 1 month on average.” When assessed against first full
estimates, the total cost of the portfolio has increased by over $400 billion, including
more than $90 billion in development cost growth and nearly $290 billion in
procurement cost growth, with an average delay of 27 months in the delivery of
initial operating capability.®

Program cancelations and restructurings account for nearly all of the cost reduction
over the past year.

Long-term progress of the Missile Defense Agency’s $133 billion Ballistic Missile
Defense System cannot be assessed because insight into future program costs is
limited to the 5 years covered by the budget, and the program was not required to
establish an acquisition program baseline when it began.

More than 60 percent of the programs in the 2012 portfolio increased buying power
over the past year—as measured by a decrease in program acquisition unit cost—a
notable improvement when compared to last year, when more than 60 percent of the
programs in the portfolio lost buying power.

When measured against cost growth targets discussed by DOD, the Office of
Management and Budget (OMB), and GAO, the portfolio’s performance has
improved. Only 15 percent of programs exceeded the 1-year target—down from 40
percent last year—and smaller percentages of programs exceeded targets for
growth both in the past 5 years and since first full estimates.

Eight of the 10 costliest programs in DOD’s portfolio, excluding BMDS, reported cost
reductions over the past year totaling nearly $5 billion—about 10 percent of the
portfolio’s total cost reduction.

DOD has invested more than $805 billion in its 2012 portfolio, leaving over $660
billion remaining to be funded, excluding BMDS. More than 90 percent of the
remaining funding is for procurement, with more than 60 percent of that amount
associated with the 10 costliest programs in the portfolio, most prominently the Joint
Strike Fighter.

Around 40 percent of the funding needed to complete the programs in the portfolio
represents cost growth since first full estimates.

2All dollar figures are in fiscal year 2013 constant dollars, unless otherwise noted.

®In addition to research and development and procurement costs, total acquisition cost includes
acquisition-related operation and maintenance and system-specific military construction costs. Details
on program costs used for this analysis are provided in app. Il.
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“Our discussion of cost growth since first full estimates does not include the Ballistic Missile Defense
System, as the program was not required to establish an acquisition program baseline when it began.
See GAO, Missile Defense: Opportunity Exists to Strengthen Acquisitions by Reducing Concurrency,
GAO-12-486 (Washington, D.C.: Apr. 20, 2012) for an assessment of the Missile Defense Agency’s
cost, testing, and performance progress in developing the system.

Additional details about each observation follow.

1. The overall size and estimated cost of DOD’s portfolio of major
defense acquisition programs are currently at their lowest points
in over 5 years. With 86 programs and an estimated total cost of
$1.602 trillion, the 2012 portfolio of major defense acquisition
programs contains 10 fewer programs and is estimated to cost more
than $152 billion less than the 2011 portfolio, which represents the
smallest portfolio in more than 5 years. The reductions over the past
year are largely attributable to more programs exiting the portfolio than
entering. As shown in table 1, 14 programs with a combined total cost
of $168 billion left the portfolio and only 4 programs with an estimated
total cost of $59 billion entered, resulting in net decreases of 10
programs and $109 billion. In addition, the 82 programs that remained
in the portfolio from 2011 to 2012 reported a combined cost decrease
of $44 billion.

Table 1: Changes in DOD’s Portfolio of Major Defense Acquisition Programs from
2011 to 2012

Fiscal year 2013 dollars in billions

2011 Portfolio (96 programs) $1,754
Less cost of 14 exiting programs -168
Plus estimated total cost of 4 entering programs +59
Less net cost changes of 82 remaining programs -44

2012 portfolio (86 programs) $1,602

Source: GAO analysis of DOD data.

Note: To fully reflect the total size and cost of DOD'’s portfolio, this analysis includes the cost of BMDS.
Our previous annual assessments excluded BMDS due to the lack of comparable cost and quantity
data. Some numbers may not sum due to rounding.

Several of the programs that left the portfolio were poor performers that
had been in the portfolio for a long time. Of those programs, nearly two-
thirds reported development cost growth—a key indicator of poor program
performance—qgreater than 15 percent from the first full estimates, while
more than one-third reduced quantities by more than 25 percent, and half
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reported at least one Nunn-McCurdy unit cost breach.® The F-22 stealth
fighter is the most prominent of those programs, and at a cost of more than
$80 billion, represents about half of the total cost of the exiting programs.*
At the time the F-22 exited, it had been part of DOD'’s portfolio for nearly
20 years, and had encountered significant problems, ultimately
experiencing development cost growth of more than 60 percent, a quantity
reduction of more than 70 percent, and an increase in acquisition unit cost
of nearly 200 percent.® Table 2 identifies the 14 programs that left the
portfolio between 2011 and 2012, and identifies the changes in quantity
and development cost each program experienced while in the portfolio, the
extent to which each program changed their scheduled delivery of initial
operational capability, and notes whether the programs reported a Nunn-
McCurdy unit cost breach. In addition, the table lists the total cost of each
program—in millions of fiscal year 2013 dollars—as reported in their final
SAR.

*Enacted in 1982, the Nunn-McCurdy statutory provision requires DOD to notify Congress
whenever a major defense acquisition program’s unit cost experiences cost growth that
exceeds certain thresholds. This is commonly referred to as a Nunn-McCurdy breach. 10
U.S.C. § 2433.

“The F-22A exited the portfolio following the issuance of the program’s December 2010
SAR, in which the Air Force noted that the program had expended more than 90 percent of
its total funding and delivered more than 90 percent of its total quantity. SARs are key
recurring summary status reports to the Congress on the cost, schedule, and performance
of DOD’s major defense acquisition programs. 10 U.S.C. § 2432.

*The total quantity of F-22 aircraft was reduced from 648 to 188. These are the quantities
used to calculate the change in program acquisition unit cost along with the changes in
development and procurement costs. Considering only procurement quantities and costs,
F-22 average procurement unit cost increased 52 percent.
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|
Table 2: Changes since First Full Estimates for the 14 Programs That Exited the Portfolio

Fiscal year 2013 dollars in millions

Percent Percent change Change in delivery Nunn- Total

quantity  in development of initial capability McCurdy unit acquisition
Program change cost (months) cost breach cost
Joint Mine Resistant Ambush Protected Vehicle 73 182 0 No $42,790
Expeditionary Fighting Vehicle -98 109 - Yes 3,812
AH-64D Longbow Apache 0 67 -5 Yes 15,203
F-22 Raptor -71 62 27 Yes 81,454
Airborne Signals Intelligence Payload 0 59 - No 570
Force XXI Battle Command Brigade and Below 51 41 4 Yes 4,268
Advanced Threat Infrared Countermeasures -32 24 0 Yes 4,995
/Common Missile Warning System
Increment 1 Early-Infantry Brigade Combat -67 24 - Yes 1,314
Team
C-5 Avionics Modernization Program -37 21 16 No 1,319
Large Aircraft Infrared Countermeasures 0 14 0 No 472
Space Based Space Surveillance Block 10 0 11 4 No 1,000
Lewis and Clark Class Dry Cargo / Ammunition 17 0 7 No 6,797
Ship
B-2 Radar Modernization Program -5 -7 29 No 1,321
C-27J Spartan -51 -9 10 Yes 2,326

Source: GAO analysis of DOD data.

Note: The change in delivery of initial capability for three programs could not be calculated. The
Expeditionary Fighting Vehicle program was canceled, the Increment 1 Early-Infantry Brigade Combat
Team program was truncated, and the Airborne Signals Intelligence Payload program was a
development effort only. As a result, the programs did not report comparable initial operating capability
data to be used in this analysis.

2. The total estimated cost of the 86 programs in DOD’s 2012

portfolio decreased by $44 billion, or nearly 3 percent, over the
past year. This cost decrease was the net result of a reduction in
procurement cost of $45.9 billion, or almost 4 percent, offset slightly by
increases of $400 million in development cost and $1.3 billion in other
acquisition cost. When measured against first full estimates, however,
the portfolio has experienced total acquisition cost growth of
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$402.5 billion, or 38 percent.® In addition, 12 programs delayed the
delivery of their initial capabilities resulting in an average increase of
nearly 1 month across the portfolio. The average delay in delivering
initial capability is 27 months when measured against first full
estimates. Table 3 shows the decreases in programs’ estimated cost
as well as the increase in the average delay over the past year, while
appendix Il presents our analysis of cost growth and schedule delays
over the past 5 years and against first full estimates.

|
Table 3: Changes in DOD’s 2012 Portfolio of 86 Major Defense Acquisition Programs

Fiscal year 2013 dollars in billions

Estimated Estimated Percentage
portfolio portfolio Change change
costin 2011 costin 2012 since 2011  since 2011
Total estimated research $406.7 $407.1 $0.4 0.1%
and development cost
Total estimated procurement 1,201.9 1,155.9 -45.9 -3.8
cost
Total estimated acquisition 1,646.0 1,601.8 -44.2 -2.7
cost?
Average delay in delivering - ___ 0.8 months 0.9%

initial capabilities

Source: GAO analysis of DOD data.

Note: To fully reflect the total size and cost of DOD'’s portfolio, this analysis includes the cost of BMDS.
Our previous annual assessments excluded BMDS due to the lack of comparable cost and quantity
data. Some numbers may not sum due to rounding.

#n addition to research and development and procurement costs, total acquisition cost includes
acquisition-related operation and maintenance and system-specific military construction costs. Details
on program costs used for this analysis are provided in app. II.

3. Nearly all of the cost reduction in the portfolio over the past year
can be attributed to program cancelations and restructurings. Of
the $45.9 billion reduction in procurement cost, $31.7 billion, or almost
70 percent, is attributable to a net reduction in quantities across 27

®Although the cost changes over the past year include the cost of BMDS, the portfolio cost
growth measured from first full estimates does not, because the BMDS was not required to
establish a program baseline when it began.
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programs.’ Thirteen programs reported quantity increases which
resulted in a net procurement cost increase of $6.4 billion. More than
half of that increase was driven by three programs—Integrated Air and
Missile Defense; Joint Tactical Radio System Handheld, Manpack, and
Small Form Fit Radios; and Stryker Family of Vehicles. Fourteen
programs decreased procurement quantities resulting in a net
procurement cost decrease of $38.2 billion. Nearly all of this decrease
is attributable to the cancelation or restructuring of the Joint Tactical
Radio System Ground Mobile Radios, Joint Land Attack Cruise Missile
Defense Elevated Netted Sensor System, C-130 Avionics
Modernization Program, Airborne and Maritime/Fixed Station Joint
Tactical Radio System, and Global Hawk programs. The remaining
$14.2 billion in procurement cost reductions, not attributable to quantity
changes, include a $4.2 billion reduction in the estimated cost of Joint
Strike Fighter support equipment and spare parts.? Table 4 shows how
procurement costs changed across the portfolio over the past year due
to changes in planned procurement quantities and other factors.

|
Table 4: Change in Procurement Cost Due to Quantity Changes and Other Factors

Fiscal year 2013 dollars in billions

GAO calculated cost GAO calculated cost

Number of Actual cost change attributable to change not attributable

programs change guantity changes to quantity changes

Programs with quantity increases 13 $5.7 $6.4 -$0.8
Programs with quantity decreases 14 -39.8 -38.2 -1.7
Programs with no change in quantity 59 -11.8 0.0 -11.8
Totals 86 -$45.9 -$31.7 -$14.2

Source: GAO analysis of DOD data.
Note: Some numbers may not sum due to rounding.

"To calculate the portion of procurement cost change attributable to quantity changes, we
compared a program’s quantities from the December 2010 SAR with its quantities from the
December 2011 SAR. When quantities changed, we multiplied the change by the previous
year’s average procurement unit cost, using the December 2010 SAR estimate where
available, to determine the cost difference that could be reasonably attributed to those
guantity changes. See app. | for additional information on our scope and methodology.

8Although Joint Strike Fighter’s estimated procurement cost decreased by $4.2 billion over
the past year, increases in the program’s estimated development and military construction
costs more than offset that decrease, which resulted in a net total cost increase of $101
million.
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4. The Missile Defense Agency expects to spend more than $130
billion on the Ballistic Missile Defense System through fiscal year
2017, but without a program baseline progress cannot be
assessed. MDA has spent $97 billion since 2002 to develop and field
the BMDS—a highly complex system of systems including land-, sea-,
and space-based sensors as well as interceptors and battle
management systems—and plans to spend at least $36 billion more
through fiscal year 2017. Although BMDS is a large part of DOD’s
major defense acquisition program portfolio, the Secretary of Defense
granted MDA significant management flexibility when it initiated the
program in 2002.° At that time, the Secretary chose to delay the entry
of the BMDS program into DOD’s traditional acquisition process.
Consequently, the program was not required to establish an acquisition
program baseline like other major defense acquisition programs.*°
Instead, it was allowed to project funding needs over a 5- to 6-year
period—the period covered by the future years defense program—with
each budget request. Recent laws have directed MDA to establish
baselines for the program elements that make up the BMDS."
However, we recently found that the underlying cost estimates for the
baselines that have been established are generally not reliable or
accurate. In addition, the overall BMDS program still lacks an
integrated long-term baseline. The absence of an integrated long-term
baseline and limited insight into the program’s future costs hinder
oversight and accountability and prevent us from assessing the
program’s cost progress or comparing it to other major defense
acquisition programs. As a result the program is excluded from the
remainder of our observations.

5. More than 60 percent of the programs that reported acquisition
unit cost data realized an increase in buying power over the past
year, which is a notable improvement over last year, when we
found that more than 60 percent of the programs in the 2011
portfolio had lost buying power. In general, buying power can be
defined as the amount of a good or service that can be purchased

°A Presidential directive required DOD to deliver an initial set of missile defense capabilities
by 2004.

YGenerally, major defense acquisition programs establish an acquisition program baseline
before development start. 10 U.S.C. § 2435(c).

110 U.S.C. § 225.
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given a specified level of funding. Over time, we have used changes in
the program acquisition unit cost of DOD’s weapon systems to
measure increases or decreases in buying power.*? Of the 84
programs or program elements in DOD’s portfolio that reported
program acquisition unit cost data, 52 expect to deliver capabilities at
lower unit costs than they were projecting a year ago, while the
remaining 32 experienced unit cost increases.'* On average the unit
cost reduction for the 52 programs was 3.4 percent, while the average
unit cost increase of the 32 programs was slightly higher at 4.3
percent. Because unit costs are sensitive to the number of end-items
being purchased, it is reasonable to expect quantity increases to result
in unit cost decreases and vice versa. However, 42 of the 52 programs
with unit cost decreases had no change in quantity. This indicates that
the increase in buying power for those programs was due to actual
development or procurement cost reductions that are attributable to
increased efficiency, changes in requirements, or other non-quantity-
related program changes. We did not examine whether programs
delivered a lower or higher level of performance than initially promised.

Nearly all of the ship programs in the portfolio increased buying power
without any changes in quantity. The Virginia-class Submarine, DDG
51 Destroyer, DDG 1000 Destroyer, LHA 6 Amphibious Assault Ship,
and Littoral Combat Ship—Seaframes programs reported increased
buying power over the past year without changes in quantity. The cost
reductions in the Virginia-class, DDG 51, and Littoral Combat Ship—
Seaframes programs were largely the result of significant decreases in
procurement cost—more than $1 billion in each case—with no
corresponding reductions in quantity. The LHA 6 also realized
increased buying power due to a procurement cost reduction of $239
million. According to program SARs, the bulk of the cost changes

2Program acquisition unit cost is the total cost for development, procurement, acquisition
operation and maintenance, and system-specific military construction for the acquisition
program divided by the total number of items to be procured.

13DOD’s 2012 portfolio contains 86 programs with SARs. However, DOD’s SAR summary
tables break 4 of these programs into 2 smaller elements each, for a total of 90 programs
and elements. Our analysis does not include the Joint Tactical Radio System Ground
Mobile Radios, Joint Land Attack Cruise Missile Defense Elevated Netter Sensor System,
C-130 Avionics Modernization Program, or National Polar-orbiting Operational
Environmental Satellite System because these programs were canceled. In addition, the
Patriot / Medium Extended Air Defense System Combined Aggregate Program Fire Unit,
and Ballistic Missile Defense System programs were excluded because comparable cost
and quantity data were not available.
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reported by these ship programs over the past year are attributed to
reductions in requirements, and adjustments to key cost estimating
assumptions, most notably inflation rates. In contrast, the DDG 1000
increased buying power as a result of decreased development cost
stemming from a decision to remove a radar subsystem from the ship’s
design, revise the program’s test and evaluation requirements, and
ultimately only build three ships.

6. An increased percentage of programs are meeting cost
performance metrics used to measure DOD’s progress in
addressing GAQO’s weapon system acquisition high-risk area. In
December 2008, DOD, OMB, and GAO discussed a set of metrics and
goals to evaluate DOD’s progress in improving program cost
performance for the purpose of updating GAO’s annual high-risk
report. The metrics are intended to measure total program cost-
performance on a percentage basis over three time-periods: the
preceding year, the preceding 5 years, and the period since first full
program estimates. The percentage of programs meeting the metrics
within each time period has increased since our last assessment, as
shown in figure 1. The greatest improvement occurred in the
percentage of programs reporting cost growth of less than 2 percent
over the preceding year. In our last assessment we found that 60
percent of the portfolio met this 1-year cost performance metric, while
this year 85 percent did. The programs in this year's assessment that
exceeded the 1-year metric were smaller programs, representing less
than 10 percent of the portfolio’s total estimated cost and, on average,
costing about half as much as the programs that met the metric.
Although the percentage of programs exceeding the metrics for 5-year
cost performance and cost performance from first full estimates has
also decreased, the improvement in these categories has been less
significant and around half of the portfolio is still exceeding the metrics.
While the improvements over the past year are promising, DOD must
continue to be committed to following sound, knowledge-based
principles and holding programs accountable for meeting cost and
schedule goals for this progress to be sustained.
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Figure 1: Comparison of the Cost Performance of DOD’s 2011 and 2012 Portfolios
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Source: GAO analysis of DOD data.

7. Eight of the 10 costliest programs in DOD’s portfolio—excluding
BMDS—reported cost decreases over the past year. As we have
emphasized in the past, the cost performance of DOD’s portfolio is
principally driven by a small number of high-cost programs. The 10
largest programs in the current portfolio that have a program baseline
account for 57 percent of the total estimated cost, which is 2 percent
more than the top 10 programs accounted for in last year’s portfolio.**
In addition, the 10 programs in this year’s portfolio account for more
than half of the total cost growth when measured against first full
estimates. However, over the past year those programs reported a
combined net total cost decrease of $4.9 billion, which is more than 10

“The top 10 programs in last year’s portfolio included the F-22 Raptor and the Joint Mine
Resistant Ambush Protected Vehicle, both of which are no longer in the portfolio. The 2012
portfolio includes two programs that were not in the top 10 last year the KC-46 Tanker, a
new program in the portfolio, and the Littoral Combat Ship—Seaframes.
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percent of the portfolio’s overall cost decrease of $44 billion. Eight
programs reported cost decreases while 2 programs—the Joint Strike
Fighter and CVN 78 Class aircraft carrier—reported cost increases.
Interestingly, none of the decreases were due to quantity reductions. In
several cases—notably the ship programs—the cost decreases were
due to changes in program estimating assumptions. Only 1 of the 8
programs, the Navy's F/A-18E/F Super Hornet, reported any quantity
change over the past year, and in that case the number of aircraft
actually increased. Despite the cost of buying nine additional aircratft,
the Navy was able to realize a net cost decrease because of savings
from a multi-year procurement contract and other efficiencies. Table 5

identifies the changes in total acquisition cost for each the top 10
programs in the 2012 portfolio over the past year.

|
Table 5: Cost Changes in DOD’s 10 Costliest Programs over the Past Year

(excluding BMDS)

Fiscal year 2013 dollars in millions

Total estimated

Current total

Change in total

acquisition cost estimated acquisition cost
Program last year acquisition cost over past year
Joint Strike Fighter $336,023 $336,124 $101
DDG 51 Destroyer 104,780 103,166 -1,614
Virginia-class Submarine 86,189 84,779 -1,410
F/A-18E/F Super Hornet 59,486 59,379 -108
V-22 Osprey 58,874 58,610 -265
Trident Il Missile 54,782 54,613 -169
KC-46 Tanker 45,097% 44,780 -318
CVN 78 Class 34,982 35,515 533
P-8A Poseidon 33,928 33,638 -290
Littoral Combat Ship— 33,823 32,429 -1,395
Seaframes
Total $847,966 $843,032 -$4,934

Source: GAO analysis of DOD data.

Note: Some numbers may not sum due to rounding.

#The KC-46 Tanker program began in February 2011 so the program did not report a December 2010
SAR. However, the program established a first full estimate in August 2011, and we used that data to
represent total estimated acquisition cost from last year.

8. Nearly all of the funding needed to complete the programs in the
portfolio is for procurement, of which more than half is
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associated with the 10 costliest programs, excluding BMDS. DOD
has invested a total of more than $805 billion in its 2012 portfolio and
currently estimates that $664 billion is needed to complete those
programs for which cost baselines exist.*> More than 90 percent of that
remaining funding is for procurement; therefore, any additional cost
savings from these programs will likely require quantity reductions,
unless programs are able to increase efficiency or gain savings in
other ways. Procurement for the 10 costliest programs in the portfolio,
including the Joint Strike Fighter, DDG 51 Destroyer, Virginia Class
Submarine, and KC-46 Tanker, represents 62 percent of the portfolio’s
total remaining cost. Figure 2 illustrates the large proportion of the
remaining funding associated with those 10 programs.

®In addition to research and development and procurement costs, total acquisition cost
includes acquisition-related operation and maintenance and system-specific military
construction costs. Costs associated with the BMDS are not included in this analysis
because the program does not have an acquisition program baseline. However, through
fiscal year 2012 DOD has invested a total of $97 billion in BMDS and based on its fiscal
year 2013 budget request expects to invest an additional $36 billion in the program through
fiscal year 2017.
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Figure 2: Proportions of Future Funding within DOD’s Acquisition Portfolio
(excluding BMDS)
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Source: GAO analysis of DOD data.

9. Around 40 percent of the funding needed to complete the
programs in the portfolio represents cost growth from first full
estimates. Comparing the first full and current funding profiles for all of
the programs in the portfolio highlights changes in the cost of the
portfolio on a year-by-year basis.*® Based on this comparison we found
that $393 billion of the portfolio’s remaining cost was anticipated when
the programs established their first full estimates while $271 billion was
not. Nearly 90 percent, or $237 billion, of this cost growth is in
procurement while the remaining amount, about $34 billion, represents
growth in development and other acquisition costs. These added costs
represent future funding that will not be available to support other
government priorities.

5To conduct this analysis we identified the SAR for each program in which the program’s
first full estimate matched the total funding identified in the SAR funding stream. In some
cases, the sum of the SAR funding stream data differed slightly from the first full estimate.
This analysis does not include BMDS because the program was not required to establish a
first full estimate or acquisition program baseline against which to measure cost growth.
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Observations from Our
Assessment of
Knowledge Attained by
Programs at Key
Acquisition Junctures

We recognize that some portion of the procurement cost growth is
attributable to changes in quantity. We have reported on annual
procurement cost growth due to quantity changes since our 2011
assessment and found that, on average, just over half of the changes
in procurement cost could be attributable to quantity changes, which
generally represents a good use of additional funds, but also indicates
that nearly half of the growth is related to negative factors such as
production problems, inefficiencies, or flawed initial cost estimates.
Growth in development and other acquisition costs are not typically
impacted by quantity changes and are therefore indications of poor
program planning or performance.*’

Our 2013 assessment continues to demonstrate both progress and a
significant need for programs to better follow a knowledge-based
approach reducing gaps in technology, design, and production knowledge.
Knowledge in these three areas builds over time—a knowledge deficit
early in a program can cascade through design and production leaving
decision makers with less knowledge to support decisions about when and
how best to move into subsequent acquisition phases that commit more
budgetary resources. Our analysis of data from 40 major defense
acquisition programs that we surveyed allows us to make three
observations.

Knowledge Point Observations

1. Many of the programs that began in the last 5 years had mature technologies and
held a preliminary design review prior to the start of development (knowledge point
1), providing a better foundation to avoid future cost and schedule problems.

2. Less than one-third of the programs that provided data on design drawings released
actually reported having a stable design at their critical design review (knowledge
point 2), and the use of other knowledge-based practices to ensure design stability
at this critical juncture varied.

3. Many of the programs we assessed have taken or plan to take steps to capture
critical manufacturing knowledge prior to the start of production (knowledge point 3),
although the methods used varied.

Our analysis reflects program cost changes as of the December 2011 SAR submissions.
Although additional changes in the costs of many programs are likely to occur, we did not
attempt to calculate or project those future changes.
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Positive acquisition outcomes require the use of a knowledge-based
approach to product development that demonstrates high levels of
knowledge before significant commitments are made. In essence,
knowledge supplants risk over time. In our past work examining weapon
acquisition and best practices for product development, we have found
that leading commercial firms and successful DOD programs pursue an
acquisition approach that is anchored in knowledge, whereby high levels
of product knowledge are demonstrated by critical points in the acquisition
process.'® On the basis of this work, we have identified three key
knowledge points during the acquisition cycle—development start, critical
design review, and production start—at which programs need to
demonstrate critical levels of knowledge to proceed.* Figure 3 aligns the
acquisition milestones described in DOD’s primary acquisition policy with
these knowledge points. In this report, we refer to DOD’s engineering and
manufacturing development phase as system development. Production
start typically refers to a program’s entry into low-rate initial production.

18GAO, Best Practices: DOD Can Achieve Better Outcomes by Standardizing the Way
Manufacturing Risks Are Managed, GAO-10-439 (Washington, D.C: Apr. 22, 2010); Best
Practices: High Levels of Knowledge at Key Points Differentiate Commercial Shipbuilding
from Navy Shipbuilding, GAO-09-322 (Washington, D.C.: May 13, 2009); Defense
Acquisitions: A Knowledge-Based Funding Approach Could Improve Major Weapon
System Program Outcomes, GAO-08-619 (Washington, D.C.: July 2, 2008); Best
Practices: Capturing Design and Manufacturing Knowledge Early Improves Acquisition
Outcomes, GAO-02-701 (Washington, D.C.: July 15, 2002); Best Practices: Better
Matching of Needs and Resources Will Lead to Better Weapon System Outcomes, GAO-
01-288 (Washington, D.C.: Mar. 8, 2001); and Best Practices: Better Management of
Technology Development Can Improve Weapon System Outcomes, GAO/NSIAD-99-162
(Washington, D.C.: July 30, 1999).

®For shipbuilding programs, we have identified two key knowledge points during the
acquisition cycle—contract award and fabrication start.
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Figure 3: DOD's Acquisition Cycle and GAO Knowledge Points

DOD acquisition milestones
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Source: GAO.

The building of knowledge consists of information that should be gathered
at these three critical points over the course of a program:

Knowledge point 1 (KP1): Resources and requirements match.
Achieving a high level of technology maturity by the start of system
development is one of several important indicators of whether this match
has been made. This means that the technologies needed to meet
essential product requirements have been demonstrated to work in their
intended environment. In addition, the developer should complete a series
of systems engineering reviews culminating in a preliminary design of the
product that shows the design is feasible. Constraining the development
phase of a program to 5 to 6 years is also recommended because it aligns
with DOD’s budget planning process and increases funding predictability.
For shipbuilding programs, critical technologies should be matured into
actual system prototypes and successfully demonstrated in a realistic
environment before a contract is awarded for detail design of a new ship.

Knowledge point 2 (KP 2): Product design is stable. This point occurs
when a program determines that a product’s design will meet customer
requirements, as well as cost, schedule, and reliability targets. A best
practice is to achieve design stability at the system-level critical design
review, usually held midway through system development. Completion of
at least 90 percent of engineering drawings at this point provides tangible
evidence that the product’s design is stable, and a prototype
demonstration shows that the design is capable of meeting performance
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requirements. Shipbuilding programs should demonstrate design stability
by completing 100 percent of the basic and functional drawings as well as
the three-dimensional product model by the start of construction for a new
ship. Programs can also improve the stability of their design by conducting
reliability growth testing and completing failure modes and effects
analyses so fixes can be incorporated before production begins. At this
point, programs should also begin preparing for production by identifying
manufacturing risks, key product characteristics, and critical
manufacturing processes.

Knowledge point 3 (KP 3): Manufacturing processes are mature. This
point is achieved when the developer has demonstrated that it can
manufacture the product within cost, schedule, and quality targets. A best
practice is to ensure that all critical manufacturing processes are in
statistical control—that is, they are repeatable, sustainable, and capable of
consistently producing parts within the product’s quality tolerances and
standards—at the start of production. Demonstrating critical processes on
a pilot production line is an important initial step in this effort. In addition,
production and postproduction costs are minimized when a fully
integrated, capable prototype is demonstrated to show that the system will
work as intended in a reliable manner before committing to production. We
did not assess shipbuilding programs for this knowledge point due to
differences in the production processes used to build ships.

A knowledge-based acquisition approach is a cumulative process in which
certain knowledge is acquired by key decision points before proceeding.
Demonstrating technology maturity is a prerequisite for moving forward
into system development, during which the focus should be on design and
integration. A stable and mature design is likewise a prerequisite for
moving forward into production where the focus should be on efficient
manufacturing. Additional details about key practices at each of the
knowledge points can be found in appendix IV.

For this report, we assessed the knowledge attained at key junctures in
the acquisition process for 40 individual weapon programs, which are
mostly in development or early production.?® Not all programs included in
our review of knowledge-based practices provided information for every

Because knowledge points and best practices differ for shipbuilding programs, we
exclude the six shipbuilding programs from some of our analysis related to knowledge point
2 and knowledge point 3.
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knowledge point or had reached all of the knowledge points—development
start, design review, and production start—at the time of this review.

Additional detail about these observations follows.

1. Many of the programs that began in the last 5 years had mature
technologies and held a preliminary design review (PDR) prior to
the start of system development (knowledge point 1), providing a
better foundation to avoid future cost and schedule problems.
Knowledge-based acquisition practices recommend and DOD policy
requires that programs fully mature technologies and demonstrate
them in a relevant or, preferably, an operational environment prior to
entering system development, to gain additional knowledge about the
technologies’ form, fit, and function as well as the effect of the intended
environment on those technologies.? Achieving technology maturity at
system development start makes it easier to reach the remaining two
knowledge points. Thirty-two of the programs we surveyed had
reached knowledge point 1 and provided technology maturity data. Of
those programs, 5 reported that all of their critical technologies were
fully mature to best practice standards when they began
development.?” Another 14 programs reported that their critical
technologies were nearing maturity at the start of development, in
accordance with DOD policy and statutory requirements.?® The

ZDemonstration in a relevant environment is Technology Readiness Level (TRL) 6.
Demonstration in a realistic environment is TRL 7. See app. V for a detailed description of
TRLs.

22The MQ-9 Reaper program also reported that all of its critical technologies were fully
mature at development start. However, that technology assessment reflects the most
recent Reaper block (Block 5) and not the original program. Our historical data shows that
the Reaper began in 2004 with one critical technology that was nearing maturity but not
fully mature. Although the TRL data for the Reaper program now indicates that all of their
technologies were fully mature when development began, our historical data shows that
one of those technologies was actually at TRL 6—nearing maturity—at that time, so we
have used the historical data and include the Reaper in the “nearing maturity” group.

ZAccording to DOD policy, in order to be considered mature enough to use in product
development, technology shall have been demonstrated in a relevant environment or,
preferably, in an operational environment. See Department of Defense Instruction 5000.02,
Operation of the Defense Acquisition System, enc. 2, para. 5.d(4) (Dec. 8, 2008)
(hereinafter cited as DODI 5000.02 (Dec. 8, 2008)). In addition, a major defense acquisition
program may not receive milestone B approval until the milestone decision authority
certifies that the technology in the program has been demonstrated in a relevant
environment. 10 U.S.C. § 2366b(a)(3)(D).
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remaining 13 programs reported having one or more immature
technologies at the start of development. Fourteen of the 19 programs
with critical technologies either mature or nearing maturity started
development in the last 5 years. In contrast, all 13 programs that
reported having at least one immature technology at development start
began more than 5 years ago. More than half of these programs were
still working to mature their critical technologies at knowledge point 2,
a point when programs should be focusing on demonstrating a stable
design instead of addressing technology maturity issues. Table 6
identifies the 19 programs that entered development with fully mature
or nearly mature technologies and notes their knowledge point 1 date.

Table 6: Programs That Entered Development with Technologies Fully Mature or
Nearing Maturity

Program Knowledge point 1  Technology maturity
Programs fully mature technologies by knowledge point 1 date

Ship to Shore Connector July 2012 Fully Mature
Excalibur September 2009 Fully Mature
HC/MC-130 Recapitalization November 2008 Fully Mature
Global Positioning System I May 2008 Fully Mature
LHA 6 June 2007 Fully Mature
Programs with technologies nearing maturity by knowledge point 1 date
Global Positioning Satellite OCX November 2012 Nearing Maturity
Joint Light Tactical Vehicle August 2012 Nearing Maturity
KC-46 Tanker February 2011 Nearing Maturity
Small Diameter Bomb Il July 2010 Nearing Maturity
Integrated Air and Missile Defense December 2009 Nearing Maturity
Joint High Speed Vessel November 2008 Nearing Maturity
Joint Precision Approach and Landing July 2008 Nearing Maturity
System Increment 1A

MQ-4C Triton April 2008 Nearing Maturity
WIN-T Increment 2 June 2007 Nearing Maturity
AH-64E Apache Remanufacture July 2006 Nearing Maturity
Standard Missile 6 June 2004 Nearing Maturity
MQ-9 Reaper Unmanned Aircraft System February 2004 Nearing Maturity
WIN-T Increment 3 July 2003 Nearing Maturity
RQ-4A/B Global Hawk December 2001 Nearing Maturity

Source: GAO analysis of DOD data.
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As we have reported in the past, programs that are working to mature
technologies after the start of development while concurrently attempting
to mature a system’s design and prepare for production are at higher risk
of experiencing cost growth and schedule delays. We have also observed
that those programs tend to have higher cost growth than programs that
start system development with mature technologies.?* Our analysis
indicates that the average rate of development cost growth for those
programs that started with immature technologies is 86 percent, while the
average growth rate for development costs is about half that amount for
programs that began with their critical technologies at least nearing
maturity.

In addition to ensuring that technologies are mature by development start,
knowledge-based acquisition best practices suggest and statute requires,
that programs hold systems engineering events, such as a preliminary
design review, before development start to ensure that requirements are
defined and feasible, and that the proposed design can meet those
requirements within cost, schedule, and other system constraints.?> Our
assessment of the 40 programs in this year’s review shows that overall, 38
programs held a preliminary design review, but only 11 programs held this
review prior to the start of development . About half of these 11 programs
did so after the Weapon Systems Acquisition Reform Act of 2009 made it a
statutory requirement that a preliminary design review be held before the
start of system development.?® For the other programs that had not
completed a preliminary design review prior to the start of development,
the period after the start of development until the review was completed or
was planned to be completed averaged 24 months (see table 7). In
addition, our analysis also indicates that, on average, the time between
knowledge point 1 and preliminary design review for programs that started

2GAO, Defense Acquisitions: Assessments of Selected Weapon Programs, GAO-12-
400SP (Washington, D.C.: March 29, 2012); Defense Acquisitions: Assessments of
Selected Weapon Programs, GAO-11-233SP (Washington, D.C.: March 29, 2011);
Defense Acquisitions: Assessments of Selected Weapon Programs, GAO-09-326SP
(Washington, D.C.: March 30, 2009); and Defense Acquisitions: Assessments of Selected
Weapon Programs, GAO-08-467SP (Washington, D.C.: March 31, 2008).

A major defense acquisition program may not receive milestone B approval until the
program has held a preliminary design review and the milestone decision authority has
conducted a formal post-preliminary design review assessment and certified on the basis
of such assessment that the program demonstrates a high likelihood of accomplishing its
intended mission. 10 U.S.C. § 2366b(a)(2).

25pyp. L. No. 111-23, § 205(a).
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in the past 5 years was shorter than it was for those that started more than
5 years ago.

|
Table 7: Comparison of Preliminary Design Review and Development Start for 38 Weapons Programs

Average months Average months

Programs that held a PDR PDR preceded Programs that held a PDR from development

before development start development start after development start start to PDR

Number of programs 11 18 27 24

Source: GAO analysis of DOD data.

2. Less than one-third of the programs that provided data on design
drawings released actually reported having a stable design at
their critical design review (knowledge point 2), and the use of
other knowledge-based practices to ensure design stability at
this critical juncture varied. Knowing a product’s design is stable
before system demonstration reduces the risk of costly design
changes occurring during the manufacture of production-
representative prototypes—when investments in acquisition become
more significant. Just as programs that enter system development with
immature technologies cost more and take longer to provide their
operational capabilities to the warfighter, programs that hold their
critical design review before achieving a stable design also experience
higher average costs and longer schedule delays. Overall, 29 of the 40
programs we assessed provided design maturity data at knowledge
point 2 and only 8 programs reached the best practices standard of 90
percent or more of their expected design drawings released at the
critical design review.?’

Thirty-six of the programs we assessed had reached their critical
design review and several reported that they had used other
knowledge-based practices to increase confidence in the stability of
their product’s design. Those practices include the identification of key
product characteristics and critical manufacturing processes;
conducting producibility assessments to identify manufacturing risks;
completing failure modes and effects analysis to identify potential
failures and early design fixes; and establishing a reliability growth

2"For ship-building programs, a stable design is demonstrated by completing 100 percent of
their three-dimensional design models prior to the start of fabrication.
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curve to uncover design problems so fixes can be incorporated before
production begins. The use of these practices varied. More than half
the programs reported that they had implemented one or more of the
practices, while only 12 reported they had implemented all five
practices. Of those 12 programs only 5 had also released 90 percent
or more of their design drawings by knowledge point 2, which is the
best practice standard. Table 8 identifies the number of programs
reporting the use of each of these practices at critical design review.
Many programs we assessed are reflected in more than one category.

Table 8: Implementation of Knowledge-Based Practices at the Critical Design Review for 36 Programs

Key product Critical Producibility Failure modes and Reliability

characteristics manufacturing assessments effects analysis growth curve

identified processes identified conducted completed established

Number of programs 32 27 30 26 17

Source: GAO analysis of DOD data.

The use of early system prototypes during development is another useful
practice for demonstrating that a system'’s design is stable, and that the
system can be built and will work as intended. While 27 out of the 34 non-
shipbuilding programs included in our assessment reported that they had
tested or planned to test a system-level integrated prototype during
development, only 2 of those programs noted that that prototype testing
occurred before their design review. For the remaining programs that have
tested or plan to test an integrated prototype after their design review, the
test occurs about 2 years after, on average.

3. Many of the programs we assessed have taken or plan to take
steps to capture critical manufacturing knowledge prior to the
start of production (knowledge point 3), although the methods
used varied. Capturing critical manufacturing and testing knowledge
before entering production helps ensure that a weapon system will
work as intended and can be manufactured efficiently to meet cost,
schedule, and quality targets. This knowledge can be captured and
demonstrated through the use of various proactive methods including
the use of statistical process control data, pilot production lines,
Manufacturing Readiness Levels, and prototype testing. Eight of the
non-ship programs we assessed indentified statistical process control

Page 27 GAO-13-294SP Assessments of Selected Weapon Programs



data as a method for tracking production maturity.?® Only 15 programs
we surveyed reported that they had demonstrated or planned to
demonstrate critical manufacturing processes in a pilot production line
environment before beginning production, as emphasized in DOD
policy.? Three of the programs we surveyed entered production in
2012, and only one of those programs did so after satisfying this policy
requirement. Overall, a total of 19 programs either said that they have
no plans to demonstrate their manufacturing processes in a pilot-line
environment before making a production decision or reported that such
a demonstration is not applicable for their program.

According to DOD, Manufacturing Readiness Levels (MRL) provide a
measurement scale and vocabulary for assessing and discussing
manufacturing maturity and risk. While not institutionalized to the degree
that technology readiness levels are within DOD, the acceptance of MRLs
has grown among some industry and DOD components, and their use is
encouraged by DOD. Although DOD policy requires the assessment of
manufacturing processes and risks before proceeding into production, it
does not require programs to use MRLs in conducting that assessment.
Twenty-one of the programs we surveyed are using or are planning to use
MRLs to assess manufacturing readiness. Only 3 of those programs have
committed to or plan to commit to production with an MRL 9 or higher for
process capability and control—the level at which we believe programs
have achieved manufacturing process maturity—while another 9 programs
reported that they had achieved or planed to achieve an MRL 8.

Production and postproduction costs are also minimized when a fully
integrated, production-representative prototype is demonstrated to show
that the system will work as intended in a reliable manner. Since 2008,
DOD policy has also required that a system be demonstrated in its
intended environment using a production-representative article before
entering production, which has led to an increase in the number and
percentage of programs doing s0.*° A total of 29 programs included in our
assessment have demonstrated or plan to demonstrate a production-
representative prototype but only 18 have done so or plan to do so before

ZThe six shipbuilding programs we surveyed were excluded from this portion of our
analysis due to the differences in the production processes used to build ships.

DODI 5000.2, enc. 2, para. 6(c)(6)(d) (Dec. 8, 2008).

DODI 5000.2, enc. 2, para. 6(c)(6)(d) (Dec. 8, 2008).
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committing to production. ** Ten of those 18 programs have already done
their prototype testing and committed to production while the other 8
programs have not yet made a production decision. For the other
programs that have or plan to complete the prototype testing after
committing to production, five were initiated in the past 5 years, two of
which are incremental upgrades to existing systems. Of the three
programs that made a production decision in 2012, only one reported that
they had tested a production-representative prototype before reaching this
key juncture, although the other two programs tested prototypes within 6
months of their production decision.

Table 9 identifies the number of programs included in our assessment that
reported the use or planned use of various proactive methods for capturing
manufacturing knowledge prior to the start of production. While our
analysis included 34 non-ship programs, some of those programs reported
using multiple methods and are therefore represented in more than one
group. Four programs did not report the use of any of these methods.

|
Table 9: Use of Various Methods for Capturing Manufacturing Knowledge Prior to Production Start

Use of
Use of statistical Use of a pilot manufacturing Use of a production-
process control production line readiness levels representative prototype
Number of programs 8 15 21 18

Source: GAO analysis of DOD data.

Our past work has found that quality problems—which often cause
significant cost and schedule problems—stem in part from poor control of
manufacturing processes and materials, as well as poor part design,
design complexity, and inattention to manufacturing risks.*? Fourteen of
the programs we assessed at knowledge point 3 reported that they had
experienced quality problems with parts, materials, or processes during
production. Eleven of these programs reported one or more impacts that
included cost increases, schedule delays, or degradation in system

*We did not assess shipbuilding programs against this best practice as testing a system-
level prototype before the critical design review in these programs may not be practical.

%2 GAO, Best Practices: Increased Focus on Requirements and Oversight Needed to

Improve DOD'’s Acquisition Environment and Weapon System Quality, GAO-08-294
(Washington, D.C.: Feb. 1, 2008).
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Observations about
DOD’s Implementation
of Key Acquisition
Reform Initiatives and
Program Concurrency

performance with the other 3 programs reporting that quality problems had
no impact. The most common impacts reported were cost increases and
program delays which were both reported by more than half the programs,
while only five programs reported degraded system performance.

Over the past several years, the Congress and DOD have instituted
multiple initiatives aimed at improving the way the department does
business by driving down acquisition costs and ensuring that programs are
more affordable: specifically the Weapon Systems Acquisition Reform Act
of 2009, the reissuance of DOD Instruction 5000.02, and multiple “Better
Buying Power” memorandums issued by the Under Secretary of Defense
for Acquisition, Technology and Logistics.** We analyzed survey data
collected from 40 current major defense acquisition programs—the same
programs reflected in our knowledge point analysis—and 17 programs
identified by DOD as future major defense acquisition programs, regarding
the implementation of key aspects of these reform initiatives. We focused
our analysis on the aspects of DOD’s “Better Buying Power” initiatives and
the Weapon Systems Acquisition Reform Act of 2009 aimed at ensuring
program and portfolio affordability, controlling cost growth, and promoting
competition throughout the acquisition life-cycle.** In addition, we
assessed the amount of concurrency between developmental testing and

33Pub. L. No. 111-23. DODI 5000.2 (Dec. 8, 2008). Office of the Under Secretary of
Defense, Acquisition, Technology and Logistics Memorandum: “Better Buying Power:
Mandate for Restoring Affordability and Productivity in Defense Spending” (June 28, 2010).
Office of the Under Secretary of Defense, Acquisition, Technology and Logistics
Memorandum: “Better Buying Power: Guidance for Obtaining Greater Efficiency and
Productivity in Defense Spending” (Sept. 14, 2010). Office of the Under Secretary of
Defense, Acquisition, Technology and Logistics Memorandum: “Implementation Directive
for Better Buying Power - Obtaining Greater Efficiency and Productivity in Defense
Spending” (Nov. 3, 2010). Office of the Under Secretary of Defense, Acquisition,
Technology and Logistics Memorandum: “Better Buying Power 2.0: Continuing the Pursuit
for Greater Efficiency and Productivity in Defense Spending” (Nov. 13, 2012).

34n December 2012, we reported on DOD’s implementation of the Weapon Systems
Acquisition Reform Act of 2009, and noted that DOD had taken steps to implement
fundamental provisions of the Act, and that DOD was taking additional steps to further
strengthen its policies and acquisition capabilities. We also reported, however, that DOD
still faced organizational, policy, and cultural challenges to implementing acquisition reform.
GAO, Weapons Acquisition Reform: Reform Act Is Helping DOD Acquisition Programs
Reduce Risk, but Implementation Challenges Remain. GAO-13-103 (Washington, D.C.:
Dec. 14, 2012).
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production for those current programs beyond knowledge point 3.3° We
have consistently emphasized the importance of completing
developmental testing before entering production, and pointed out the
increased risks associated with concurrent testing and production. Our
current analysis allows us to make the following five observations
concerning key acquisition reform initiatives and program concurrency.

Acquisition Reform and Concurrency Observations

1. The implementation of several key initiatives in the Weapon Systems Acquisition
Reform Act of 2009 aimed at increasing program knowledge at development start
varied among the future major defense acquisition programs we surveyed.

2. Around half of the current and future programs we assessed have established
affordability requirements and many are meeting those requirements.

3. Almost 90 percent of the current major defense acquisition programs we assessed
have conducted “should cost” analysis and most of those programs noted that they
had realized or expected to realize cost savings as a result.

4. Although DOD recognizes the need for and benefits of competition in weapon
system acquisitions, and the Weapon Systems Acquisition Reform Act of 2009
requires programs to have competitive acquisition strategies, many of the programs
we assessed did not have such strategies in place.

5. Nearly 80 percent of the programs we surveyed that were in production, reported
that 30 percent or more of their developmental testing had been or was going to be
done during production despite the increased risk that design changes and costly
retrofits will need to be made.

Additional information about these observations follows.

1. Implementation of several key initiatives in the Weapon Systems
Acquisition Reform Act of 2009 aimed at increasing program
knowledge at development start varied among the future major
defense acquisition programs we surveyed. The Weapon Systems
Acquisition Reform Act of 2009 introduced a requirement for a
preliminary design review to be held for all major defense acquisition
programs before the start of system development. Ten of the 17 future
major defense acquisition programs in our assessment indicated that

*This analysis reflects 18 non-ship programs, of the 40 total, for which we have a
knowledge point 3 date identified. Ships are excluded from this analysis because we do not
assess knowledge point 3 for ships.
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they intend to conduct such a review in accordance with the Act, while
2 programs are planning to hold their preliminary design reviews after
the start of development. The 5 remaining programs have not yet
established a date for the start of development.

The Weapon Systems Acquisition Reform Act of 2009 also requires
that guidance be modified to ensure that the acquisition strategies for
major defense acquisition programs provide for use of competitive
prototypes before a program is approved to enter system
development, which can provide a program with an opportunity to
reduce technical risk, refine requirements, validate designs and cost
estimates, and evaluate manufacturing processes. According to the
results of our survey, 11 of the 17 future programs in our assessment
intend to develop prototypes of the proposed weapon system or key
subsystems before development start. Five programs do not intend to
use prototyping, and intend instead to seek waivers from the
prototyping requirement as allowed by the Act. One program, the
Amphibious Combat Vehicle, has not determined if competitive
prototyping will be used.

2. Around half of the current and future programs we assessed have
established affordability requirements and many are meeting
those requirements. In September 2010, the Under Secretary of
Defense for Acquisition, Technology and Logistics issued a
memorandum directing programs to consider affordability a key
program requirement, parallel to traditional performance requirements
to be treated like a design parameter and not to be sacrificed or
compromised without specific Office of the Secretary of Defense
(OSD) approval. Affordability is the ability to conduct a program at a
cost constrained by the resources DOD can allocate. The
memorandum mandates the establishment of an affordability target at
the start of technology development at milestone A. As a program
moves through the technology development phase, that initial
affordability target is refined as systems engineering trade-off analysis
is completed and cost, schedule, and performance trade-offs are
made. Prior to beginning product development programs are required
to present their systems engineering trade-off analysis and the
resulting affordability requirement to the acquisition decision authority
for approval at milestone B. As one senior DOD acquisition official has
noted, affordability assessments must answer two key questions: (1)
“How likely is it that future costs will exceed projected resources?” and
(2) “What must be given up, or traded off, in order to
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buy the system or capability being considered?”*® This increased
emphasis on affordability is in line with many of our prior
recommendations and has the potential to improve program outcomes.
However, DOD must be willing to make difficult trade-offs if program
costs increase or if available funding levels are lower than projected.

According to our analysis of survey responses, 12 of the 17 future
major defense acquisition programs we assessed have established
affordability targets, and 19 of the 40 current programs have
established affordability requirements. Of the 19 programs with an
affordability requirement, 16 noted that they were meeting their
requirements. The Ship to Shore Connector was the only program not
meeting its requirement, while the Joint Strike Fighter and DDG 1000
Destroyer programs did not know if their requirements were being met.

3. Almost 90 percent of the current major defense acquisition
programs we assessed have conducted “should cost” analysis
and most of those programs noted that they had realized or
expected to realize some cost savings as a result. In addition to
establishing affordability requirements, the DOD’s better buying power
initiatives emphasize the importance of driving cost improvements
during contract negotiation and program execution. In accordance with
direction provided in the September 2010 memorandum, each
program must conduct a should-cost analysis justifying each element
of the program, with the aim of reducing negotiated prices for
contracts. According to the Under Secretary’s memo, program
managers are expected to set cost targets below independent cost
estimates and manage with the intent to achieve the lower cost. DOD
noted that success in implementing this should cost initiative will be
measured by the annual savings realized when comparing actual
program costs against the program baseline. According to our analysis
of survey responses, 35 of the 40 current major defense acquisition
programs we assessed indicate that they have completed this type of
analysis, with 29 of those programs identifying cost savings—realized
savings, future savings, or some combination of the two. Figure 4

*Dr. Nancy L. Spruill, Director, Acquisition Resources and Analysis, Office of the Under
Secretary of Defense for Acquisition, Technology and Logistics, NPS Defense Affordability
Panel (briefing), 2012.
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provides a more detailed look at the 35 programs based on the type of
cost savings they reported, if any.

Figure 4: Type of Cost Savings Reported by the 35 Programs with Should Cost
Analysis

17

programs

4
programs

6

programs

8

programs

I:I Realized and anticipated savings
- No savings

- Realized savings only

- Anticipated savings only

Source: GAO analysis of DOD data.

4. Although DOD recognizes the need for and benefits of
competition in weapon system acquisitions, and the Weapon
Systems Acquisition Reform Act of 2009 requires programs to
have competitive acquisition strategies, many of the programs
we assessed did not have such strategies in place. DOD has
implemented initiatives emphasizing competition and creating and
maintaining a competitive environment throughout the acquisition
lifecycle. The Under Secretary’s better buying power initiative stresses
the importance of competition and encourages programs to present a
competitive strategy at each milestone. In addition, the Weapon
Systems Acquisition Reform Act of 2009 included a requirement for
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major defense acquisition programs to have acquisition strategies that
ensure competition or the option of competition throughout the
acquisition life cycle. We have noted in the past that the use of
competition throughout a program’s life cycle can help to reduce
program costs. Measures to ensure competition or the option of
competition may include developing competitive prototypes, using
modular open architectures to enable competition for upgrades, and
holding periodic system or program reviews to address long-term
competitive effects of program decisions. However, according to our
analysis of program survey data, most of the programs we assessed
do not have competitive acquisition strategies in place. Only 17 of the
40 (43 percent) current major defense acquisition programs and 7 of
the 17 (41 percent) future programs we assessed reported that they
have acquisition strategies that call for the use of competition
throughout product development—that is, from milestone B to the end
of production. Likewise, only 13 of the 40 (33 percent) current
programs and 10 of 17 (59 percent) future programs have used or plan
to use competitive prototyping prior to the start of product
development.

5. Nearly 80 percent of the programs we surveyed that were in
production reported that they had done or were planning to do a
large amount of developmental testing while in production.
Beginning production before demonstrating that a design is mature
and that a system will work as intended increases the risk of
discovering deficiencies during production that could require
substantial costly modifications to systems already built and fielded.
The intent of developmental testing is to demonstrate the maturity of a
design and to discover and fix design and performance problems
before a system enters production. However, 16 of the 18 programs
that we surveyed that were beyond knowledge point 3 began
production with 30 percent or more of their developmental testing
remaining.®” The Vertical Takeoff and Landing Tactical Unmanned
Aerial Vehicle program began developmental testing in 2006 but due to
program delays was unable to identify a date for the end of
developmental testing so no percentage could be calculated. The Joint
Air-to-Surface Standoff Missile-Extended Range, which is an
incremental upgrade to the Joint Air-to-Surface Standoff Missile, was

$7Ship programs are excluded from this analysis because they do not have a knowledge
point 3 date.
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Assessments of
Individual Programs

the only program that had completed all of its developmental testing
before committing to production. The program’s 2010 test plan notes
that, due to commonality with the baseline missile, developmental
testing of the extended range missile was only required to address
changes in the baseline system design.

This section contains assessments of individual weapon programs. Each
assessment presents data on the extent to which programs are following a
knowledge-based acquisition approach to product development, and other
program information. In total, we present information on 64 programs. For
45 programs, we produced two-page assessments discussing the
technology, design, and manufacturing knowledge obtained, as well as
other program issues. Each two-page assessment also contains a
comparison of total acquisition cost from the first full estimate for the
program to the current estimate. The first full estimate is generally the cost
estimate established at development start; however, for a few programs
that did not have such an estimate, we used the estimate at production
start instead. For shipbuilding programs, we used their planning estimates
if those estimates were available. For programs that began as non—major
defense acquisition programs, we used the first full estimate available.
Thirty-five of these 45 two-page assessments are of major defense
acquisition programs, most of which are in development or early
production; 2 assessments are of elements of MDA's BMDS; and 8
assessments are of programs that were projected to become major
defense acquisition programs during or soon after our review. See figure 5
for an illustration of the layout of each two-page assessment. In addition,
we produced one-page assessments on the current status of 19 programs,
which include 13 future major defense acquisition programs, 1 major
defense acquisition program that is well into production, 2 elements of
MDA's BMDS, and 3 major defense acquisition programs that were
recently cancelled or curtailed.
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Figure 5:

lllustration of Program Two-Page Assessment
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Program description

lllustration or photo of system

Schedule timeline identifying key dates for the program including the
start of development, major design reviews, production decisions,

and planned operational capability

Program Essentials Programmatic information including the prime
contractor, program office location, and funding needed to complete

Program Performance Cost and schedule baseline estimates and
the latest estimate provided as of January 2013

Brief summary describing the program’s implementation of
knowledge-based acquisition practices and its current status

Attainment of Product Knowledge Depiction of selected
knowledge-based practices and the program’s progress in
attaining that knowledge

Assessment of program’s technology, design, and production
maturity, as well as other program issues

Program Office Comments General comments provided by the
cognizant program office

Source: GAO analysis.
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How to Read the
Knowledge Scorecard
for Each Program
Assessed

For our two-page assessments, we depict the extent of knowledge gained
in a program by the time of our review with a scorecard and narrative
summary at the bottom of the first page of each assessment. As illustrated
in figure 5 above, the scorecard displays eight key knowledge-based
acquisition practices that should be implemented by certain points in the
acquisition process. The more knowledge the program has attained by
each of these key points, the more likely the weapon system will be
delivered within its estimated cost and schedule. A knowledge deficit
means the program is proceeding without sufficient knowledge about its
technologies, design, or manufacturing processes, and faces unresolved
risks that could lead to cost increases and schedule delays.

For each program, we identify a knowledge-based practice that has been
implemented with a closed circle. We identify a knowledge-based practice
that has not yet been implemented with an open circle. If the program did
not provide us with enough information to make a determination, we show
this with a dashed line. A knowledge-based practice that is not applicable
to the program is grayed out. A knowledge-based practice may not be
applicable to a particular program if either the point in the acquisition cycle
when the practice should be implemented has not yet been reached, or if
the particular practice is not relevant to the program. For programs that
have not yet entered system development, we show a projection of
knowledge attained for the first three practices. For programs that have
entered system development but not yet held a critical design review, we
assess actual knowledge attained for these three practices. For programs
that have held a critical design review but not yet entered production, we
assess knowledge attained for the first five practices. For programs that
have entered production, we assess knowledge attained for all eight
practices.

We make adjustments to both the key points in the acquisition cycle and
the applicable knowledge-based practices for shipbuilding programs. For
shipbuilding programs that have not yet awarded a detailed design
contract, we show a projection of knowledge attained for the first three
practices. For shipbuilding programs that have awarded this contract but
not yet started construction, we would assess actual knowledge attained
for these three practices. For shipbuilding programs that have started
construction, we assess the knowledge attained for the first four practices.
We do not assess the remaining four practices for shipbuilding programs.
See figure 6 for examples of the knowledge scorecards we use to assess
these different types of programs.
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Figure 6: Examples of Knowledge Scorecards Statement on Small Business Participation
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environment
o Complete preliminary design review o

Product design is stable

e Release at least 90 percent of design drawings

o Test a system-level integrated prototype @

Manufacturing processes are mature

As of January 2013
Resources and requirements match

¢ Demonstrate all critical technologies in a relevant .
environment

e Demonstrate all critical technologies in a realistic @)
environment

s Complete preliminary design review =]

Product design is stable

« Complete three-dimensional product model .

+ Jest a system-level integrated prototype

Manufacturing processes are mature

« Demonstrate critical processes are in control @ e Demonstrate critical processes are in control
¢ Demonstrate critical processes on a pilot production line .
: ; Test a production-representative profotype
o Test a production-representative prototype . e Test a production-representative prototype
. Knowledge attained = === |nformation not available . Knowledge attained ==us [nformation not available

Not applicable

O Knowledge not attained

o Knowledge not attained

Not applicable

Source: GAO.

As requested, we reviewed whether individual subcontracting reports from
a program’s prime contractor or contractors were accepted on the
Electronic Subcontracting Reporting System (eSRS). We reviewed this
information for 41 of the major defense acquisition programs, and two
elements of the Ballistic Missile Defense System, in our assessment using
the contract information reported in available Selected Acquisition
Reports. The contract numbers for each program’s or element’s prime
contracts were entered into the eSRS database to determine whether the
individual subcontracting reports from the prime contractors had been
accepted by the government. The government uses individual
subcontracting reports on eSRS as one method of monitoring small
business participation, as the report includes goals for small business
subcontracting. Not all prime contracts for major defense acquisition
programs are required to submit individual subcontracting reports. For
example, some contractors report small business participation at a
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corporate level as opposed to a program level and this data is not captured
in the individual subcontracting reports.
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Common Name: AH-64E Remanufacture

AH-64E Apache Remanufacture (AH-64E Remanufacture)

The Army's AH-64E Apache Remanufacture
program is upgrading AH-64D Longbow helicopters
to improve performance, situational awareness,
lethality, survivability, and interoperability, and to
prevent friendly fire incidents. The program consists
of three sets of upgrades; the first requires AH-64Ds
to be sent to the factory for hardware changes,
while the second and third sets of upgrades are
primarily software related and can be installed in the
field, reducing the time an aircratft is out of service.

A A
Development System design
start review
(7/06) (1/08)

Source: U.S. Army.

System development Production

A A A A A
Low-rate End of Full-rate GAO Initial
decision operational decision review capability

(10/10) testing (8/12)  (1/13) (11/13)
(4/12)

Program Essentials

Prime contractor: Boeing
Program office: Redstone Arsenal, AL
Funding needed to complete:

R&D: $520.8 million

Procurement: $8,975.5 million

Total funding: $9,496.3 million

Procurement quantity: 583 Total quantities

Acquisition cycle time (months)

The AH-64E Remanufacture program began
production in October 2010 with mature critical
technologies, a stable design for the first set of
upgrades, and manufacturing processes that
were demonstrated, but not in control. According
to program officials, 28 AH-64Es have been
delivered since production began. The program
successfully completed operational testing in April
2012 and was subsequently approved for full-rate
production. Due to government-wide affordability
concerns the decision included a reduction in the
annual production rate from 60 to 48 aircraft per
year. Significant, primarily software-related,
development remains for the second and third
sets of upgrades. The design reviews for these
upgrades are planned for 2013 and 2015,
respectively, and installation is planned to occur
between 2015 and 2017.
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Research and development cost
Procurement cost
Total program cost
Program unit cost

Program Performance (fiscal year 2013 dollars in millions)

As of Latest Percent
08/2006 08/2012 change
$1,189.3 $1,529.7 28.6
$6,264.1  $10,259.4 63.8
$7,453.4  $11,789.2 58.2
$12.381 $18.449 49.0
602 639 6.1

79 88 11.4

Attainment of Product Knowledge

As of January 2013

Resources and requirements match

e Demonstrate all critical technologies in a relevant

environment .
e Demonstrate all critical technologies in a realistic o
environment
o Complete preliminary design review ()

Product design is stable

o Release at least 90 percent of design drawings o
© Testasystem-level integrated prototype Y
e Demonstrate critical processes are in control @)
e Demonstrate critical processes on a pilot production line (]
o Testa production-representative prototype Y

. Knowledge attained =s== |nformation not available

O Knowledge not attained Not applicable
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Common Name: AH-64E Remanufacture

AH-64E Remanufacture Program

Technology and Design Maturity

The program's one critical technology is mature.
The design for the first set of upgrades is stable, but
the overall system design is not, as significant
development remains for the second and third sets
of upgrades. The program is currently installing the
first set of upgrades, including hardware changes
that establish the electronic and structural
framework for all the planned upgrades. These
upgrades are also intended to increase flight
performance, reduce aircraft weight, address
obsolescence, improve situational awareness, and
allow weapons employment from greater distances.
The program is currently trying to address operator
concerns with the new transmission design but if it
cannot, it may have to identify a new design.

The development effort for the second and third set
of upgrades, which are primarily software-related, is
underway. These upgrades, planned for installation
in the field, are to include multiple software changes
that increase survivability, reduce operator
workload, improve the aircraft's range and
endurance, and improve diagnostics capability to
increase flight performance, maintainability, and
availability. Some upgrades are tied to other
programs and delays in those programs could result
in delays in fielding improved AH-64E capabilities.
For example, AH-64E is to have Link 16
communications allowing data exchange between
platforms so that operators share a common picture
of the battlefield. If that procurement does not
proceed as planned, then there could be a delay in
realizing planned capabilities. Design reviews for
these upgrades are scheduled for 2013 and 2015,
respectively, with follow-on operational testing
planned for fiscal years 2014 and 2015.

Production Maturity

The AH-64E Remanufacture program successfully
completed operational testing in April 2012 and
received full-rate production approval in August
2012. Due to government-wide affordability
concerns, the decision included a reduction in the
annual production rate from 60 to 48 aircraft per
year for the remainder of the program. Since
beginning production in October 2010 the program
has produced 28 upgraded aircraft and while the
program has demonstrated that manufacturing
processes are stable, they are not yet in statistical
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control. In addition, financial issues at AH-64E's
main transmission supplier resulted in seven aircraft
being produced without transmissions. However,
program officials report that corrective measures
are underway, the quantity of aircraft without
transmissions is declining, and full recovery is
expected by May 2013 with no critical fielding
impacts.

Other Program Issues

As requested, we reviewed whether individual
subcontracting reports from the prime contractor for
the program were accepted on eSRS. The
government uses subcontracting reports on eSRS
as one method of monitoring small business
participation. As of December 2012, eSRS indicated
that the subcontracting report for AH-64E
Remanufacture's contract had not been accepted.

Program Office Comments

In commenting on a draft of this assessment, the
program office provided technical comments, which
were incorporated where deemed appropriate.
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Common Name: AIM-9X Block Il

AIM-9X Block Il Air-to-Air Missile (AIM-9X Block II)

The AIM-9X Block Il is a Navy-led program to
acquire short-range air-to-air missiles for the F-35,
the Navy's F-18, and the Air Force's F-15, F-16, and
F-22A fighter aircraft. It is designed to detect,
acquire, intercept, and destroy a range of airborne
threats. Block Il includes hardware and software
upgrades expected to improve the range from which
the AIM-9X can engage targets, target
discrimination, and interoperability. It was
designated a major defense acquisition program in
June 2011.

Source: PMA-259 Air-to-Air Missiles Program Office.

Program Preliminary Critical
start design review design review
(2004) (3/07) (9/07)

A
Low-rate GAO End operational Full-rate  Initial
decision review test decision capability
(6/11) (1/13) (8/13) (414)  (914)

Program Essentials

Program Performance (fiscal year 2013 dollars in millions)

Prime contractor: Raytheon Missile As of Latest Percent
Systems 12/2011 08/2012 change
Program office: Patuxent River, MD Research and development cost $174.9 $178.8 2.2
Funding needed to complete: Procurement cost $3,936.3  $3,810.8 -3.2
R&D: $134.1 million Total program cost 4,111.2 $3,989.6 -3.0
Procurement: $3,485.6 million Program unit cost $0.685 $0.665 -3.0
Total funding: $3,619.7 million Total quantities 6,000 6,000 0.0
Procurement quantity: 5,635 Acquisition cycle time (months) 39 39 0.0

The AIM-9X Block Il entered production in June
2011 with mature critical technologies, a stable
design, and production processes that had been
demonstrated on a pilot production line, but were
not in control. The program plans to demonstrate
that its processes are in control prior to its full-rate
production decision, which is expected to occur in
April 2014. According to the Director, Operational
Test and Evaluation (DOT&E), the reliability of the
AIM-9X Block Il is tracking slightly beneath the
growth curve needed to meet the system's
reliability requirements; as of December 2012, the
Air Force and Navy have not reported any
weapon system deficiencies. The program
expects to realize over $595 million in cost
savings over the life of the program by
implementing "should cost" initiatives, such as
improvements to the design and production of key
missile components.
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Attainment of Product Knowledge

As of January 2013

Resources and requirements match

e Demonstrate all critical technologies in a relevant
environment [

e Demonstrate all critical technologies in a realistic o
environment

e Complete preliminary design review [ )

Product design is stable

¢ Release at least 90 percent of design drawings [ )

e Test a system-level integrated prototype

Manufacturing processes are mature

e Demonstrate critical processes are in control @)
e Demonstrate critical processes on a pilot production line (]
e Test a production-representative prototype o

. Knowledge attained
O Knowledge not attained

=== [nformation not av