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AIR TRAFFIC CONTROL

FAA’s Acquisition Management Has
Improved, but Policies and Oversight
Need Strengthening to Help Ensure
Results

What GAO Found

FAA’s Acquisition Management System (AMS) is broader and less
prescriptive than the Federal Acquisition Regulation (FAR), but both afford
managers flexibility. AMS establishes an acquisition life-cycle management
system, including both a contracting and program management system,
whereas the FAR is primarily a contracting system. In addition, AMS takes
the form of guidance—it is not regulatory, while the FAR is a set of
published regulations—a legal foundation that has the force and effect of
law that most federal agencies are required to follow.
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AMS provides some discipline for acquiring major ATC systems; however, it
does not ensure a knowledge-based approach to acquisition found in the
best commercial practices for managing commercial and DOD product
developments that we have identified in numerous past reports. Best
practices call for (1) use of explicit written criteria to attain specific
knowledge at key decision points and (2) use of this knowledge by
executives at the corporate level to determine whether a product is ready to
move forward. Attainment and use of such knowledge by executives helps to
avoid cost, schedule, and performance shortfalls that can occur if they
commit to a system design prematurely. While AMS has some good features,
including calling for key decision points, it falls short of best practices.

GAO’s review of seven major ATC systems and analysis of FAA’s
performance in acquiring major systems found that AMS has not resolved
longstanding problems it experienced prior to its implementation of AMS—
including developing requirements and managing software—and is just
beginning to focus on how these acquisitions will improve the efficiency of
ATC operations. While FAA has made progress by providing guidance for
avoiding past weaknesses, it has not applied these improvements
consistently. According to FAA officials, reorganization under and improved
oversight by FAA’s new performance-based Air Traffic Organization should
help ensure greater consistency and an increased focus on results. Past
GAO reports have demonstrated that the success of an acquisition process
depends on good management, whether it be under AMS or the FAR.
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United States Government Accountability Office

Washington, D.C. 20548

November 12, 2004

The Honorable Tom Davis
Chairman

The Honorable Henry A. Waxman
Ranking Minority Member
Committee on Government Reform
House of Representatives

In late 1981, the Federal Aviation Administration (FAA) began a
modernization program to replace and upgrade the National Airspace
System’s (NAS) equipment and facilities to meet the expected increase in
traffic volume, enhance the margin of safety, and increase the efficiency of
the air traffic control (ATC) system—the principal component of the NAS.
Historically, the modernization program has experienced cost overruns,
schedule delays, and performance shortfalls of large proportions and has
been on our list of high-risk programs since 1995. To date, FAA has spent
$41 billion and expects to spend an additional $7.6 billion through fiscal
year 2007 to, among other things, finalize key modernization projects
designed to replace radar, navigation, communications, and information-
processing systems.'

According to FAA, the performance shortfalls in its modernization program
were due, in part, to restrictions imposed by federal acquisition and
personnel requirements. In response, Congress passed legislation in 1995
that granted FAA unique acquisition and personnel exemptions, or
flexibilities, and directed FAA to develop a new acquisition management
policy. FAA issued its new acquisition management policy, called the
Acquisition Management System (AMS), in 1996 and began using the new
system instead of the Federal Acquisition Regulation (FAR). To further
address long-standing weaknesses in the ATC modernization program, the
President and Congress in 2000 directed FAA to reorganize and establish a
new organization. FAA has just begun to do so.

Now that FAA has had several years to implement the earlier procurement
flexibilities, as well as some time to reorganize, some results of its
acquisition reform should be discernable. Moreover, FAA's experiences in

'GAO, Major Management Challenges and Program Risks: Department of Transportation,
GAO-03-108, (Washington, D.C.: Jan. 2003).
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exercising its acquisition flexibilities could provide valuable information to
Congress in overseeing the use of these flexibilities.

You asked us to review the steps that FAA has taken to reform its
acquisition of major ATC systems and the impact of the reforms on FAA's
acquisition outcomes. Specifically, you asked us to (1) compare the scope
and flexibility of AMS and the FAR, (2) compare AMS with commercial best
practices for major acquisitions, and (3) examine FAA’s implementation of
AMS and progress in addressing long-standing problems with major
acquisitions. In addition, you asked us to review FAA's general procurement
of goods and services; we cover this topic in appendix L.

To address the first objective, we compared the topics addressed by, and
the implementation options afforded to contracting and procurement
officials under AMS and the FAR. To address the second objective, we used
a model of best practices that we derived from our body of work on how
leading private firms manage costly and complex product developments
and how the Department of Defense (DOD) manages major weapon
systems acquisitions.? We used this model to assess the extent to which
FAA’s acquisition management policy mirrors the acquisition policies of
high-performing organizations in the public and private sectors. This model
consists of four phases: (1) concept and technology development; (2)
product development, which includes both integration and demonstration
activities; (3) production; and (4) operations and support. In between these
four phases are three key knowledge decision points at which commercial
firms and the government must have sufficient knowledge to make large
investment decisions. To address the third objective, we selected the seven
ATC systems with the largest budgets to explore the results of FAA's
implementation of its acquisition management policy and procedures and
to determine how FAA has addressed issues found to have contributed to
cost, schedule, or performance problems. In selecting these seven systems,
we ensured that some were initiated before and some after April 1996,
when FAA implemented AMS. While the results of these analyses are not
generalizable to all of FAA's major ATC acquisitions, they indicate the
extent to which the agency has made progress in addressing long-standing
problems we have identified. To further assess both the implementation

*For example, Best Practices: Capturing Design and Manufacturing Knowledge Early
Improves Acquisition Outcomes, GAO-02-701, (Washington, D.C.: July 15, 2002) and Best
Practices: Better Matching of Needs and Resources Will Lead to Better Weapon System
Outcomes, GAO-01-288, (Washington, D.C.: Mar. 8, 2001).
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and the impact of FAA’s acquisition reforms, we reviewed our work on
FAA's major ATC acquisition efforts since 1996 as well as the work of the
Department of Transportation’s Office of Inspector General (DOTIG), FAA,
and others. We also reviewed the actions that FAA has taken to refine AMS
in response to internal and external reviews. Finally, to review FAA’s
procurement of goods and services across the agency, we used a
commercial best-practices model for taking a more strategic approach to
procurement, along with interviews with key agency officials, to determine
whether FAA has begun to analyze spending trends to identify
opportunities to leverage its buying power. We conducted our work from
December 2003 through November 2004 in accordance with generally
accepted government auditing standards. See appendix II for additional
information on our objectives, scope, and methodology.

Results in Brief

AMS consists of broad guidance for acquisition life-cycle management—
from defining the requirements for a system through fielding (deploying)
and decommissioning it (removing it from service). This broad guidance
contrasts with the rather more detailed and prescriptive contract-formation
and contract-administration requirements contained in the FAR. AMS is
broader in scope because it addresses, among other areas of life-cycle
management, both contract and program management, providing both
policies and procedures for contracting and a toolset of recommended
practices for managing individual acquisition projects over their life cycles.
By contrast, the FAR focuses in far greater detail on contracting policies
and procedures. FAA managers believe they have greater flexibility in
interpreting and applying AMS than they would have under the FAR, in part
because, in areas addressed by both, AMS is less directive than the FAR.
For example, although AMS states a “preference” for competition, FAA
personnel may use single-source contracting when necessary to fulfill
FAA’s mission. By contrast, other federal agency contracting officials
operating under the FAR are generally required to seek “full and open
competition”—a more rigorous standard. These other agency officials can
generally use sole-source or limited-competition contracting only after
higher-level agency procurement officials have approved a written
justification. In addition, FAA contracting personnel operate as part of
acquisition teams that are responsible to program managers; under the
FAR, contracting decisions are made by contracting personnel who are
responsible only to contracting officials. Nonetheless, the FAR also affords
flexibility because it encourages innovation and addresses a wide selection
of contracting methods; therefore, procurement officials can choose the
approach that they consider most appropriate to their procurement.
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According to some current and former FAA procurement officials with
experience in using both the FAR and AMS, the FAR may appear inflexible
and cumbersome to inexperienced managers, but those who are familiar
with it can navigate it effectively.

AMS provides some discipline through its various phases, activities, and
decision points for acquiring major ATC systems; however, it does not
ensure the use of a knowledge-based approach found in the best practices
for managing commercial product developments and DOD acquisitions®
that we have identified in numerous past reports. Commercial best
practices call for specific knowledge to be captured and used by corporate-
level decision-makers to determine whether a product has reached a level
of development (product maturity) sufficient to demonstrate its readiness
to move forward in the acquisition process. The capture of such knowledge
and its use by executives helps to avoid cost overruns, schedule slips, and
performance shortfalls that can occur if decision-makers commit to a
system design before acquiring critical technology, design, or
manufacturing knowledge. AMS has some good features, which indicate a
process that has some elements of discipline. For example, like the best
practices model, AMS identifies critical junctures that it terms “decision
points,” the first three of which call for the preparation of detailed
technical and programmatic information that FAA's corporate executive-
level body, the Joint Resources Council,* can use to assess whether or not
FAA should initiate an acquisition program. However, AMS departs from
recognized best practices primarily by (1) not requiring the attainment of
specific knowledge satisfying explicit written criteria for decision-makers
to use at each key decision point and (2) not requiring corporate executive-
level oversight at all key decisions. For example, AMS allows the Joint
Resources Council to delegate two key decisions—the decision to begin
production and the decision to place a system in service. FAA maintains
that this approach gives program managers flexibility, expedites decision-
making, and allows those executives with the most knowledge about a
major acquisition to make key decisions about its continued development.

°In this report, we refer to both commercial product developments and federal agency
acquisitions as acquisitions.

“The Joint Resources Council is an executive body consisting of associate and assistant
administrators, acquisition executives, the chief financial officer, the chief information
officer, and legal counsel. The council makes corporate-level decisions, including those that
determine whether an acquisition meets a mission need and should proceed. The council
also approves changes to a program’s baseline, budget submissions, and the National
Airspace System’s architecture baseline.
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FAA'’s reliance on delegation assumes that managers will inform their
superiors if they are unable to meet the performance schedules and system
requirements approved by the Joint Resources Council. However, best
practices call for more than this, including the use of measurable criteria at
key points in the acquisition process to ensure that specific knowledge has
been captured and the independent review of this knowledge by corporate
executive-level decision-makers before the acquisition moves forward in its
development. These criteria and reviews are particularly important for
acquisitions that require a large funding commitment, such as those that
include the production of multiple costly units (e.g., radars and controller
workstations). In addition, oversight at the corporate-executive or
agencywide level is needed to ensure consideration of an acquisition’s
likely impact on other agency projects or operations. These departures
from best practices put FAA's major ATC acquisitions at risk of cost,
schedule, and performance shortfalls. We are making recommendations to
the Secretary of Transportation to align AMS more closely with commercial
best practices.

According to our review of seven major ATC systems and analysis of FAA's
performance in acquiring major systems, AMS has not resolved
management problems that FAA experienced before it implemented AMS,
but the agency is beginning to focus more on the expected results of its
major acquisitions. (See table 5.) Specifically, our review found that AMS
did not call for requirements that were specific enough to minimize the
development of further requirements (requirements growth) or unplanned
work in five of these systems. This lack of specificity resulted in the
inadequate development or definition of requirements, requirements
growth, unplanned work, or a reduction in performance for five of these
systems. In addition, for three of these systems, FAA underestimated the
difficulty of modifying available software to fulfill its mission needs.
Consequently, FAA encountered unexpected software development needs,
higher costs, and schedule delays. Because AMS guidance was not
sufficient to account for the risks associated with modifying available
software, the two systems we reviewed that were initiated after AMS’s
implementation—though currently meeting cost and schedule
milestones—are nevertheless showing symptoms of FAA’s past problems
with developing requirements and managing software. It is too soon to tell
if these two systems will remain within their cost, schedule, and
performance parameters. In addition, our work on FAA's major
acquisitions, along with that of the DOTIG and others, has shown that many
of the problems FAA experienced in acquiring major systems before 1996
persist under AMS and that effective acquisition management, rather than
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the use of a specific contracting process (e.g., the FAR or AMS) is the key
to successful acquisitions. To its credit, FAA is beginning to focus more on
results, largely through its new Air Traffic Organization, which has been
charged with taking a more performance-based approach to managing the
agency’s major acquisitions. This approach includes implementing a
training framework for FAA’s acquisition workforce. While FAA has taken
some steps to develop an evaluation program with criteria for measuring
the extent to which this framework is achieving organizational goals by
improving the knowledge base of FAA’s acquisition workforce, at the time
of our audit FAA had no plans to conduct a comprehensive evaluation. We
are making recommendations to the Secretary of Transportation to
improve FAA’s development of requirements and management of complex
software, and to comprehensively evaluate FAA's implementation of the
training framework to ensure that it is having the intended effect of
improving the knowledge base of FAA’s acquisition workforce. In
commenting on a draft of this report, FAA said that it generally agreed with
the report’s contents and said that our recommendations would be helpful
to them as they continue to refine AMS.

Background

Maintaining that federal procurement requirements contributed to some of
its cost, schedule, and performance problems in the 1980s and early 1990s,
FAA sought a statutory exemption from the federal acquisition system,’
including the FAR, and those parts of title 5 of the United States Code, parts
II and III, that govern federal civilian personnel management. According to
FAA, exemptions from these requirements would enable it to streamline its
acquisition processes, be more responsive to the airline industry’s needs,
and increase the efficiency of ATC operations while maintaining safety.
Congress enacted legislation in November 1995 that exempted FAA from
key federal procurement statutes and the FAR, and directed FAA to
develop a new acquisition management system. In response to these
legislative initiatives, FAA implemented a new, streamlined acquisition
process—the Acquisition Management System (AMS)— on April 1, 1996.

We developed a knowledge-based model of commercial best practices
based on our findings about how leading private firms manage costly and
complex acquisitions effectively—that is, within cost, schedule, and

*The term “federal acquisition system” is used to refer to the various statutes and
regulations that govern procurement practices by federal government agencies—the
controlling regulation is the FAR.
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performance targets. The use of this knowledge-based model has been
found to reduce the risks associated with developing products and increase
the likelihood of successful outcomes. The model divides the product
development cycle into four phases and related activities. Table 1 presents
these phases and activities and explains what takes place during each.

|
Table 1: Structure of Best Practices Model for Major Product Developments

Phase/Activity

What occurs during this phase or activity

1.Concept and technology development

Leading companies work to understand their mission needs and confirm that
the technologies to be used are mature; that is, the technologies needed to
meet essential product requirements have been demonstrated to work in their
intended environment.

2. Product development

* Integration

Components and subsystems are integrated into the product to stabilize the
overall system design and show that the design can meet the product
requirements.

e Demonstration

Tests show that the product will work as required and can be manufactured
within targets.

3. Production

Operational test articles are built.

4. Operations and support

Our best practices model does not explicitly cover operations and support
activities; however, this phase focuses on maintenance of the system through
its retirement.

Source: GAO.

AMS provides guidance for selecting and overseeing investments over their
life cycle. Like our best practices model, it is divided into phases and
activities, although the divisions sometimes occur at different points. Table
2 summarizes AMS’s phases and activities.
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Table 2: Structure of AMS

Phase/Activity

What occurs during this phase or activity

Needs and solution identification

* Mission analysis

FAA identifies a capability shortfall and determines that it needs an investment to better
carry out its mission. Recently, FAA began analyzing its mission needs within the
context of its overall goals for the National Airspace System.

¢ Investment analysis

FAA, using an investment analysis team, evaluates alternatives, selects practical and
affordable solutions, and develops a baseline of cost, schedule, and performance
requirements. This document is called the acquisition program baseline.

Solution implementation

* System integration

Both hardware and software components and subsystems are integrated into a
product. Also, intra- and intersystem compatibility are tested and analyzed.

¢ System demonstration

Tests show that the product can work as required and be manufactured within targets.

* System production

All activities are carried out to produce needed quantities. Each end item is tested
before it leaves the factory to verify that it conforms to specifications and is free from
manufacturing defects.

In-service management

All required activities are carried out, including directly operating, providing
maintenance functions (both scheduled and unscheduled), and furnishing technical
and logistics support for the maintenance of FAA systems, subsystems, services, or
equipment.

Source: FAA.

To implement the new, performance-based organization for managing ATC
modernization and operations, as the President and Congress directed in
2000, FAA appointed a chief operating officer in August 2003 and formally
established the Air Traffic Organization (ATO) in February 2004. ATO,
under the direction of a six-member executive council, is now responsible
for further implementing acquisition reforms for major ATC systems.

AMS Is Broader and
Less Prescriptive Than
the FAR

AMS establishes an acquisition life-cycle management system that
encompasses both contracting and program management, whereas the
FAR is primarily a contracting system that focuses on contract formation
and contract administration. As a result, AMS is broader in scope than the
FAR. See figure 1. In addition, AMS takes the form of guidance. This
guidance is expressed in documentation of FAA policy, handbooks,
templates, flowcharts, forms, and standard contract language. It is not
regulatory. By contrast, the FAR is a set of published regulations—a legal
foundation that has the force and effect of law for the federal agencies that
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are required to follow it.° Furthermore, the FAR is more detailed and
prescriptive in establishing contracting requirements and can require more
administrative involvement. This fundamental difference between AMS and
the FAR may suggest to some that AMS is more flexible. FAA personnel can
choose how to apply AMS'’s provisions to a major acquisition. Nonetheless,
procurement officials under the FAR also have flexibility because the FAR
encourages innovation consistent with its direction (and other applicable
legal requirements), provides a wide selection of contracting solutions, and
permits contracting officials to choose the methods that they consider
most suitable for a given situation.

|
Figure 1: Scope of AMS and the FAR
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Note: AMS provides policy for the four phases of life-cycle management, as well as 14 functional
areas, (e.g., test and evaluation, human factors, procurement, real estate, security, and systems
engineering).

#The NAS in-service decision is a key program milestone that authorizes the deployment of a system
into the National Airspace System after thoroughly testing the system to verify its operational
readiness.

Currently, the FAR applies to all federal executive agencies except FAA and the
Transportation Security Administration.
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AMS Addresses Both
Procurement and Project
Management, Whereas the
FAR Focuses Primarily and
in Far Greater Detail on
Procurement

AMS comprises six policy sections and five appendixes.” The procurement
policy section of AMS covers a range of topics, including contract funding
and administration, contracting with small and disadvantaged businesses,
and compliance with labor laws. According to this section, competition is
FAA'’s preferred method of contracting, but single-source contracting is
permitted when appropriate to fulfill the agency’s mission. This policy
section also describes the procurement of commercially available or
nondevelopmental items.

Other sections of AMS cover project management tools that the FAR does
not address, such as investment analysis, configuration management,® and
integrated logistics support.” AMS also addresses areas that fall outside
project management and procurement, including real property
management—an area that becomes important when FAA must lease or
purchase real property so that it can install ATC systems such as