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441 G St. N.W. 
Washington, DC  20548 

April 28, 2016  

Congressional Committees  

Missile Defense: Ballistic Missile Defense System Testing Delays Affect Delivery of 
Capabilities  

For over half a century, the Department of Defense (DOD) has been funding efforts to develop a 
system to detect, track, and defeat enemy ballistic missiles. The current system—the Ballistic 
Missile Defense System (BMDS)—includes a diverse collection of land-, sea-, and space-based 
assets located around the globe. Since 2002, the Missile Defense Agency (MDA)—the agency 
charged with developing an integrated the BMDS—has received approximately $123 billion to 
develop and deploy this highly complex group of systems. Additionally, it is planning to spend 
around $38 billion through fiscal year 2020 to continue its efforts to develop, integrate, and field 
BMDS elements and supporting efforts, such as BMDS targets necessary for testing.  

Since 2002, various National Defense Authorization Acts (NDAA) included provisions for GAO 
to prepare annual assessments of MDA’s progress toward meeting its acquisition goals.1 The 
fiscal year 2012 NDAA requires us to report on the extent to which MDA has achieved its stated 
acquisition goals and objectives, as reported through its acquisition baselines in the BMDS 
Accountability Report (BAR), and include any other findings and recommendations on MDA’s 
acquisition programs and accountability, as appropriate.2 To date, we have provided 12 reports 
covering MDA’s annual progress and made recommendations to address challenges in 
developing and fielding BMDS capabilities, as well as other transparency, accountability, and 
oversight issues. This year, to fulfill our responsibilities under the mandate, we have prepared 
this report, which is accompanied by detailed briefing slides (see enclosure II). We briefed your 
staff on the information in the briefing slides in February, March and April 2016. Our review 
addresses (1) the extent to which MDA and its missile defense elements progressed in 
achieving its fiscal year 2015 testing goals as reported in its acquisition baselines and (2) the 
progress, if any, MDA achieved in developing and delivering capabilities and assets for the 
Ballistic Missile Defense System.  

We focused this review on MDA’s testing and asset delivery goals necessary to achieve an 
integrated BMDS. To assess the extent to which MDA and its missile defense elements 
progressed in achieving its fiscal year 2015 testing goals as reported in the acquisition 

                                                
1National Defense Authorization Act for Fiscal Year 2002, Pub. L. No. 107-107, § 232(g) (2001); Ronald W. Reagan 
National Defense Authorization Act for Fiscal Year 2005, Pub. L. No. 108-375, § 233 (2004); National Defense 
Authorization Act for Fiscal Year 2006, Pub. L. No. 109-163, § 232; John Warner National Defense Authorization Act 
for Fiscal Year 2007, Pub. L. No. 109-364, § 224 (2006); and National Defense Authorization Act for Fiscal Year 
2008, Pub. L. No. 110-181, § 225; and National Defense Authorization Act for Fiscal Year 2012, Pub. L. No. 112-81, 
§ 232 (2011).  
 

2National Defense Authorization Act for Fiscal Year 2012, Pub. L. No. 112-81, § 232 (a) (2011).   
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baselines, we analyzed the testing goals for selected elements, which are detailed in the March 
2014 BAR that supports its fiscal year 2015 budget request. We compared this information to 
the goals and accomplishments as baselined in the BAR approved in February 2015 that 
supports its budget request for fiscal year 2016. To discuss MDA’s testing plans and progress 
made in fiscal year 2015, we interviewed element officials and officials from MDA’s Directorate 
for Testing. In addition, we interviewed officials from the Director, Operational Test and 
Evaluation and the BMDS Operational Test Agency. We also reviewed BMDS test policies and 
available management documents, and compared them to testing plans and reports.  

To determine what progress, if any, MDA achieved in developing and delivering capabilities and 
assets to support an integrated BMDS, we reviewed and analyzed relevant policies and asset 
delivery goals baselined in the March 2014 BAR. Additionally, we reviewed available system-
engineering and integration planning documents—including prior years’ Master Integration 
Plans, which contain descriptions, risks, and schedules for integrated capability deliveries—and 
MDA responses to GAO data collection instruments. To discuss the progress of developing an 
integrated capability and the delivery of assets, we met with officials from MDA’s Directorate for 
Engineering, the Missile Defense Integration and Operations Center, and individual element 
offices. We also met with independent assessors from Johns Hopkins University Applied 
Physics Laboratory.  

We conducted this performance audit from April 2015 to April 2016 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 and conclusions based on our audit objectives.  

Background  

MDA is developing a variety of systems, known as elements, which includes sensors, 
interceptors, command and control, battle management, and communications, to enable the 
warfighter to destroy enemy missiles before they can reach their targets. The ultimate goal is to 
integrate these various elements to function as a single system, the BMDS. The BMDS 
elements, when integrated, are designed to destroy enemy missiles of various ranges, speeds, 
sizes, and performance characteristics in different phases of flight.3  Once an enemy missile 
has been launched, sensors and interceptors are coordinated via the command and control, 
battle management, and communications system to enable the warfighter to track or engage it. 
Table 1 highlights the BMDS elements included in our review.  

 

 

 

 

                                                
3Short-range is less than 621 miles, medium -range is 621 to 1,864 miles, intermediate-range is 1,864 to 3,418 miles, 
and intercontinental-range is greater than 3,418 miles. 
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Table 1: Assessed Ballistic Missile Defense System (BMDS) Elements4 and Description  

BMDS elements  Description  

Aegis Ballistic Missile 
Defense (BMD) 
Weapon System 

Aegis BMD includes ship- and land-based ballistic missile defense capabilities 
using a radar, command and control, and Standard Missile-3 (SM-3) 
interceptors.  

• Aegis BMD 
Standard Missile-3 
(SM-3) Block IB  

Aegis BMD SM-3 Block IB features capabilities to identify, discriminate, and 
track objects during flight to defend against short- and medium-range ballistic 
missiles threats.  

• Aegis BMD SM-3 
Block IIA 

Aegis BMD SM-3 Block IIA has increased range, more sensitive seeker 
technology, and an advanced kill vehicle to defend against medium- and 
intermediate-range ballistic missiles.  

• Aegis Ashore Aegis Ashore is a land-based version of Aegis BMD, uses SM-3 interceptors 
and Aegis BMD capabilities as they become available and will have three 
locations: one test site and two operational sites.  

Command, Control, 
Battle Management, 
and Communications 
(C2BMC)  

C2BMC is a globally deployed system of hardware—workstations, servers, 
and network equipment—and software that links and integrates individual 
elements, allowing users to plan ballistic missile defense operations, see the 
battle develop, and manage networked sensors.  

Ground-based 
Midcourse Defense 
(GMD)  

GMD defends against intermediate- and intercontinental-range ballistic 
missiles by using ground-based interceptors that consist of a booster and a kill 
vehicle, plus a ground system that includes launch, communications, and fire 
control capabilities. There are two versions of the kill vehicle: the initial 
version—Capability Enhancement-I (CE-I)—and the upgraded version—
Capability Enhancement-II (CE-II).  

Targets and Counter-
measures5 

Targets and Countermeasures provides a variety of highly complex short-, 
medium-, intermediate-, and intercontinental-range targets to represent 
realistic threats during BMDS flight testing.  

Terminal High 
Altitude Area 
Defense (THAAD) 

THAAD is a mobile, ground-based system to defend against short- and 
medium-range threats using a battery that consists of interceptors, launchers, 
a radar, and fire control and communication systems.  

Source: GAO analysis of MDA data.  GAO-16-339R  

 

 

 

                                                
4 This table details the elements included in this review, but MDA is developing additional elements for the BMDS that 
are not included in this review because they fall outside the scope of the BAR. 

5 Targets and Countermeasures provides assets to test the performance and capabilities of the BMDS elements, but 
these testing assets are not operationally fielded. 
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MDA is using an incremental approach to deliver BMDS capabilities. Some BMDS capabilities 
are achieved through multiple elements working together and cannot be realized by an element 
working independently. As an example, Engage on Remote (EOR) is a BMDS capability that 
integrates Aegis BMD with radars that are not located on the Aegis ships and with Command, 
Control, Battle Management, and Communications (C2BMC) to allow the warfighter to acquire 
and intercept an enemy missile sooner and, consequently, defend a larger area. The individual 
BMDS capabilities, such as EOR, are grouped together and delivered in increments to meet 
specific missile defense goals. Specifically, MDA is planning to deliver five increments of BMDS 
capabilities annually or bi-annually in support of its goals for the defense of regional allies and 
U.S. forces deployed to Asia-Pacific, the Middle East, and Europe, known as the Phased 
Adaptive Approach (PAA), or for the defense of the homeland. In addition, for homeland 
defense, MDA is developing improvements to discriminate and track threats.   

MDA Conducted Key Tests in Fiscal Year 2015, but Reconciling Test Information 
Is Challenging and Diminishes Traceability into Progress and Cost  

We found that while MDA successfully conducted key flight and ground tests in fiscal year 2015, 
it did not complete all of the testing it had planned, which increases the risk of delays for future 
testing. Specifically, MDA conducted 11 out of 20 flight tests in fiscal year 2015 and delayed or 
removed the remaining tests. Moreover, we found that of the tests conducted, 5 were originally 
planned for prior fiscal years. MDA conducted the flight and ground tests necessary to deliver 
European Phased Adaptive Approach (EPAA) Phase 2, which provides defense of regional 
allies in Europe. One test—Flight Test Operational (FTO)-02 Event 1—assessed the integration 
of Aegis Ashore into the EPAA architecture and the other test—FTO-02 Event 2—demonstrated 
new capabilities for the second phase.  Both of these operational flight tests, while originally 
planned for fiscal year 2015, had to be repeated due to target failures, which pushed them into 
fiscal year 2016. Repeating these flight tests compressed the time available to analyze any test 
results and precluded the validation of key models used in the ground tests before the EPAA 
Phase 2 delivery.  

From fiscal years 2010 to 2015, MDA delayed or removed about 40 percent of its planned flight 
tests and reprioritized the testing plan to accommodate the backlog of delayed tests and to meet 
evolving testing requirements. Inclement weather, test equipment malfunctions, and test range 
availability, which are external to MDA’s control, have contributed to the delays. However, there 
are a number of other factors that are internal to MDA that have contributed to the delays, 
including its continued use of highly concurrent acquisition strategies in which there is an 
overlap between development and production; its use of new targets during intercept flight tests; 
and its test schedule, which leaves little to no margin to address problems that past experience 
has shown are likely to occur. The internal factors associated with the delays could be 
compounded going forward as MDA plans to increase the pace and complexity of flight testing. 
To execute all of its tests through 2018 and meet the EPAA Phase 3 delivery deadline, MDA 
must increase its pace by conducting more tests than it has averaged in the past or make 
prioritization decisions and delay or remove tests.  

The constant change to BMDS testing diminishes the traceability of progress and costs. The 
repeated flight test delays, renaming and combining tests, and removing tests, while necessary 
to some degree, make it difficult to determine what objectives have been met, when, and with 
what test. MDA is also challenged to provide the actual costs associated with testing. According 
to MDA officials, MDA has cost estimates for each flight test to establish and support its funding 
requests. However, MDA officials stated that they do not track the actual amount they spend per 
flight test. MDA officials explained that it would be a significant undertaking to compile this 
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information, but they have recently initiated an effort to do so. Actual amounts spent are the 
foundation for credible cost estimates and can facilitate internal and external oversight and 
accountability.6 We previously recommended that MDA report changes to tests, and any cost 
effects, in the BAR or budget documentation submitted to Congress.7  MDA concurred and has 
partially implemented this recommendation by reporting changes to tests, such as delays, but it 
does not include any cost effects or impacts to its funding needs from these changes. 
Consequently, there is limited traceability of costs associated with each test—how much funding 
has been requested, received, and spent—within a fiscal year and from year to year.  

MDA Made Progress Developing BMDS Capabilities and Took Some Actions to 
Mitigate Acquisition Risks, but Continues to Use Acquisition Practices That Put 
BMDS Elements at Risk for Cost Growth and Performance Shortfalls 

In fiscal year 2015, MDA made progress developing integrated BMDS capabilities. Specifically, 
MDA continued the development of integrated capabilities to support the EPAA Phase 2 
declaration by completing the integration of Aegis Ashore into the EPAA architecture, assessing 
its ability to launch interceptors on cues from a forward-based radar, and increasing the 
processing of ballistic missile tracks. In addition, MDA introduced new capabilities. For example, 
MDA added a new capability, expected for December 2017, designed to enable a radar on the 
ground to track various space objects. It also added two capabilities, expected in December 
2020, to assess intercepts from space and improve discrimination.   

Amid this progress, MDA continued to face challenges adhering to its capability delivery plans 
that delayed their availability to the warfighter. Since 2010, MDA has delayed some capabilities 
that integrate and automate the BMDS, largely due to C2BMC schedule slips. MDA has delayed 
12 of the 27 capabilities planned for delivery between 2016 and 2020 between 3 months to two 
years, or indefinitely. Although new capabilities have been added, in terms of BMDS integration, 
they are smaller in scope than those that have been delayed. According to MDA officials, the 
schedule slips were caused, in part, by congressionally directed funding reductions and 
changes in priorities.  

MDA continued to make progress towards achieving its individual elements’ asset delivery goals 
in fiscal year 2015. For instance, Aegis BMD delivered Aegis Ashore in Romania and most 
planned SM-3 Block IB interceptors. GMD delivered all planned CE-II interceptors. THAAD, 
however, experienced setbacks in delivering interceptors, only delivering 3 out of 44, due to 
delays to address memory and shelf-life issues. Once corrections were made and testing was 
completed, deliveries resumed.  

MDA took actions to mitigate some acquisition risks in fiscal year 2015. Specifically, MDA 
delayed the production decision for the Aegis BMD SM-3 Block IB interceptor in order to 
conduct testing for a redesigned component. Further, it delayed the full-rate production decision 
until after these tests. MDA took these actions in response to our recommendation, which we 
made to strengthen and improve its Aegis BMD SM-3 acquisitions and outcomes.8 In addition, 
                                                
6 GAO, GAO Cost Estimating and Assessment Guide: Best Practices for Developing and Managing Capital Program 
Costs, GAO-09-3SP (Washington, D.C.: Mar. 2, 2009).  

7GAO, Missile Defense: Actions Needed to Improve Transparency and Accountability, GAO-11-372 (Washington, 
D.C.: Mar. 24, 2011). 

8GAO, Missile Defense: Mixed Progress in Achieving Acquisition Goals and Improving Accountability, GAO-14-351 
(Washington, D.C.: Apr. 1, 2014). 

http://www.gao.gov/products/GAO-09-3SP
http://www.gao.gov/products/GAO-11-372
http://www.gao.gov/products/GAO-14-351
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MDA successfully conducted an intercept flight test prior to restarting production of the GMD 
CE-II interceptors. Delaying production of the interceptors until after a successful test was a 
positive step, because it minimized the risk of having to recall interceptors to fix any issues 
identified during testing.   

However, MDA continues to use acquisition practices that put BMDS elements at risk for cost 
growth and performance shortfalls. In the past we have found that MDA has used some high 
risk acquisition approaches that do not build knowledge before program commitments and test 
before production is initiated. As an example, MDA awarded a production contract for the Aegis 
BMD SM-3 Block IB interceptors prior to finalizing the costs for a redesigned component and 
testing software and hardware upgrades. Consequently, costs could increase if additional 
design changes are needed after flight testing this component in fiscal year 2016.   

MDA is also accepting risk for reliability and quality assurance issues due to its fielding schedule 
for GMD interceptors. To meet the Secretary of Defense’s directive to field 44 interceptors by 
the end of 2017, MDA adopted an aggressive schedule that: (1) includes a high level of 
concurrency; (2) could further compromise reliability; and (3) extends risk to the warfighter. For 
example, the new thrusters for the kill vehicles will not be available at the start of new CE-II 
Block I production because the program is concurrently developing and producing the 
interceptor. To stay on track with its fielding goal, MDA will integrate this component later in the 
production process. As a result, it will not undergo some factory testing that could increase 
confidence in its performance and workmanship prior to being delivered to the warfighter.  

We are not making any new recommendations, but believe prior report recommendations 
remain valid and should be implemented. For example, we recommended that MDA report the 
cost effects of changes to the test plan, implement a knowledge-based acquisition approach, 
and align production decisions with flight testing. MDA has taken positive steps to implement 
our prior recommendations; however, it has not completed all of the necessary efforts.  

DOD Comments and Our Evaluation 

We provided a draft of this report to DOD for comment. DOD provided written comments on a 
draft of this report that included comments from MDA. These comments are reproduced in 
enclosure I. DOD also provided technical comments, which were incorporated as appropriate. 

DOD’s written comments provided information on MDA’s integrated test program noting that the 
development of MDA’s test plan incorporates input from independent testers within DOD. 
Additionally, DOD concluded that MDA’s annual test plan, called the Integrated Master Test 
Plan, improved the mapping between individual tests and the planned capability deliveries. We 
acknowledge that MDA utilizes input from relevant stakeholders in the development of its test 
plan. Our concern is with the constant alterations to the test plan, which make it difficult to 
assess individual element and BMDS developmental progress and to trace the costs associated 
with each test. 
 
MDA’s comments provided additional information on progress made in testing, developing, and 
delivering BMDS capabilities. MDA agreed that reconciling test information is challenging and 
observed that our review only focused on fiscal year 2015. MDA believed it was important to 
note testing that occurred in the first quarter of fiscal year 2016. Although the scope of our 
assessment was fiscal year 2015, we did include information on several tests that occurred in 
fiscal year 2016, including the two operational tests that did not occur in fiscal year 2015 as 
planned, among others. Our main point is the consistent delays in MDA’s annual planned flight 
testing since fiscal year 2010 have resulted in MDA needing to reprioritize and make changes to 
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testing to accommodate its growing backlog. This trend is continuing as seven tests backlogged 
from prior years and eight new tests have been added to the fiscal year 2016 test plan, taking it 
from a total of 8 to 24 flight tests. Consequently, MDA has delayed or removed most of the tests 
originally planned for fiscal year 2016. MDA attributed some testing delays to weather, range, 
and factors beyond MDA’s control. While these factors do impact testing at times, they are not 
the sole drivers for testing delays. Developmental issues from highly concurrent acquisition 
strategies, new targets used during intercept tests that have failed, use of unaccredited models 
that bring the reliability of test results into question, and an aggressive test schedule that leaves 
little to no margin for error, have been contributing factors. Moving forward through fiscal year 
2018, MDA is increasing the pace and complexity of testing, which means that MDA will have to 
conduct more tests than it has averaged in the past, although these tests are larger in scale, 
with more participants, and with never before demonstrated technology. 
 
MDA also emphasized that they delivered the EPAA Phase 2 capabilities as scheduled, in 
December 2015, despite ongoing funding challenges with the Command, Control, Battle 
Management and Communications (C2BMC) program. While the EPAA Phase 2 was delivered 
on time, the scope of EPAA capabilities for Phases 2 and 3 have been reduced since 2010, 
primarily due to delays in delivering C2BMC capabilities. We provided details on both the 
funding and technical challenges C2BMC has experienced that have contributed to the delays in 
delivering capabilities. MDA stated that it continues to develop advanced capabilities, and that 
rigorous testing and analysis are increasingly used to inform decisions and reduce concurrency 
which, in this case, is defined as the overlap between development and production. However, 
we found that testing removals and delays have reduced testing rigor. Moreover, as tests have 
been delayed, MDA, in certain cases, has not deferred production or capability delivery 
decisions, thereby increasing concurrency. MDA ascribed concurrency in its acquisition 
approach to the National Missile Defense Act of 1999 to deploy a system as soon as technically 
possible. We have covered this policy in prior reports, acknowledging the urgency to field an 
initial system. As the system and the BMDS have matures, however, we believe a better 
balance can be struck between the need to respond to the developing threat, with the need to 
adopt practices to do so more efficiently and effectively. 

_ _ _ _ _ 

We are sending copies of this report to the appropriate congressional committees, the Secretary 
of Defense, and other interested parties. This report is also available at no charge on the GAO 
website at http://www.gao.gov. 

 

 

 

 

 

 

 

http://www.gao.gov/
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Should you or your staff have questions about this report, please contact me at (202) 512-4841 
or at chaplainc@gao.gov. Contact points for our Offices of Congressional Relations and Public 
Affairs may be found on the last page of this report. GAO staff who made key contributions to 
this report were LaTonya Miller, Assistant Director, Helena Johnson, Anh Nguyen, Wiktor 
Niewiadomski, Steven B. Stern, Brian Tittle, Hai Tran, Alyssa Weir, and Samuel Woo. 

 

Cristina Chaplain  
Director, Acquisition and Sourcing Management  

Enclosures-2 

  

mailto:chaplainc@gao.gov
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Enclosure I: Comments from the Department of Defense 
 

 

GAO received 
DOD’s 
Comments on 
April 13, 2016 
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