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Executive Summary

Executive Summary

Aecrospace will be at the core of America’s leadership
and strength in the 21st century. The role of aero-
space in establishing America’s global leadership was
incontrovertibly proved in the last century. This
industry opened up new frontiers to the world, such
as freedom of flight and access to space. It provided
products that defended our nation, sustained our
economic prosperity and safeguarded the very free-
doms we commonly enjoy as
Americans. It has helped forge
new inroads in medicine and
science, and fathered the devel-
opment of commercial products
that have improved our quality

of life.

Given a continued commitment
to pushing the edge of man’s
engineering, scientific and man-
ufacturing expertise, there is the
promise of still more innova-
tions and new frontiers yet to be
discovered. It is imperative that the U.S. aerospace
industry remains healthy to preserve the balance of
our leadership today and to ensure our continued
leadership tomorrow.

Our Urgent Purpose

The contributions of acrospace to our global leader-
ship have been so successful that it is assumed U.S.
preeminence in aerospace remains assured. Yet the
evidence would indicate this to be far from the case.
The U.S. aerospace industry has consolidated to a
handful of players—from what was once over 70

The Commission’s urgent
purpose is to call attention
to how the critical
underpinnings of this nation’s
aerospace industry are
showing signs of faltering—
and to raise the alarm.

\"

suppliers in 1980 down to 5 prime contractors today.
Only one U.S. commercial prime aircraft manufac-
turer remains. Not all of these surviving companies
are in strong business health. The U.S. airlines that
rely upon aerospace products find their very exis-
tence is threatened. They absorbed historical losses of
over $7 billion in 2001 and potentially more this
year.

The industry is confronted with
a graying workforce in science,
engineering and manufacturing,
with an estimated 26 percent
available for retirement within
the next five years. New entrants
to the industry have dropped
precipitously to historical lows as
the number of layoffs in the
industry mount. Compounding
the workforce crisis is the failure
of the U.S. K-12 education sys-
tem to properly equip U.S. stu-
dents with the math, science, and technological skills
needed to advance the U.S. aerospace industry.

The Commission’s urgent purpose is to call atten-
tion to how the critical underpinnings of this nation’s
aerospace industry are showing signs of faltering—
and to raise the alarm.

This nation has generously reaped the benefits of
prior innovations in aerospace, but we have not been
attentive to its health or its future. During this year

of and the

Commission has visited and spoken with aerospace

individual collective  research,
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leaders in the United States, Europe, and Asia. We
noted with interest how other countries that aspire
for a great global role are directing intense attention
and resources to foster an indigenous aerospace
industry. This is in contrast to the
attitude present here in the United
States. We stand dangerously close VlSlON
to squandering the advantage l
bequeathed to us by prior genera-
tions of aerospace leaders. We
must reverse this trend and march
steadily towards rebuilding the
industry.

The time for action is now. This report contains rec-
ommendations intended to catalyze action from
leaders in government, industry, labor and academia
and assure this industry’s continued prominence. A
healthy aerospace industry is a national imperative.
The Administration and the Congress must heed our
warning call and act promptly to implement the rec-
ommendations in this report.

An Aerospace Vision

This nation needs a national vision to keep alive the
flames of imagination and innovation that have
always been a hallmark of aerospace. For inspiration,
we looked to what aerospace can do for our nation
and world. The vision the Commission used to guide
its efforts is “Anyone, Anything, Anywhere,
Anytime.” We offer this to the nation as its vision for
aerospace.

Conclusions and Recommendations

The Congress gave our Commission a broad man-
date to study the health of the aerospace industry
and to identify actions that the United States needs
to take to ensure its health in the future. The chal-
lenge of looking across military, civil and commercial
aspects of aviation and space was an opportunity to
take an integrated view of the aerospace sector — gov-
ernment, industry, labor and academia.

The Commissioners represent a broad cross section
of the stakeholders responsible for the health of the
industry and whose expertise represents the breadth
and depth of aerospace issues. Drawing on their

“Anyone,
Anything, Anywhere,
Anytime.”

Vi

extensive experience, and on the hundreds of
briefings and public testimony, the Commission has
made nine recommendations—one per chapter—
that provide our guidance to the nation’s leaders on
the future of the U.S. aerospace
industry. The size and scope of
this report reflects an industry that
is complex and interdependent.

The following are the conclusions
and recommendations in the final
report by chapter.

Chapter 1—Vision: Anyone, Anything,
Anywhere, Anytime

Conclusions
To achieve our vision for acrospace, the Commission
concludes that:

* The nation needs a national aerospace policy;

* There needs to be a government-wide framework
that implements this policy;

* The Administration and Congress need to remove
prohibitive legal and regulatory barriers that
impede this sector’s growth and continually seek to
level the international playing field; and

* Global U.S. aerospace leadership can only be
achieved through investments in our future,
including our industrial base, workforce, long-
term research and national infrastructure.

Recommendation #1

The integral role aerospace plays in our economy,
our security, our mobility, and our values makes
global leadership in aviation and space a national
imperative. Given the real and evolving challenges
that confront our nation, government must commit
to increased and sustained investment and must
facilitate private investment in our national aero-
space sector. The Commission, therefore, recom-
mends that the United States boldly pioneer new
frontiers in aerospace technology, commerce and
exploration.
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Chapter 2—Air Transportation: Exploit
Aviation’s Mobility Advantage

Conclusions

The Commission concludes that superior mobility
afforded by air transportation is a huge national asset
and competitive advantage for the United States.
Because of the tremendous benefits derived from a
highly mobile citizenry and rapid cargo transport,
the United States must make consistent and signifi-
cant improvements to our nation’s air transportation
system a top national priority.

TransrorM THE U.S. AIR TRANSPORTATION SYSTEM As
A NarionaL Priority. We need national leadership
to develop an air transportation system that simulta-
neously meets our civil aviation, national defense
and homeland security needs. Today, leadership and
responsibility are dispersed among many federal,
state and local organizations that impact the aviation
community. In the federal government, this includes
the Department of Transportation’s Federal Aviation
Administration (FAA), National Aeronautics and
Space Administration (NASA), Environmental
Protection Agency, and the Departments of Defense
(DoD), Commerce, and State.

Often these departments and agencies deal with avi-
ation-related issues independently, without adequate
coordination, and sometimes at cross-purposes. All
have separate authorizing and appropriating Con-
gressional committees. State and local governments
also play important aviation development roles and
private industry has numerous near-term competing
forces that often delay longer-term solutions. Only
strong federal leadership, aimed at a national objec-
tive, can sustain a transformational effort.

Derroy A New, HicHry AutOoMATED AIR TRAFFIC
MaNAGEMENT SysTeM. The core of an integrated
21st century transportation system will be a com-
mon advanced communications, navigation and sur-
veillance infrastructure and modern operational pro-
cedures. The system needs to allow all classes of
aircraft, from airlines to unpiloted vehicles, to oper-
ate safely, securely, and efficiently from thousands of
communities based on market size and demand. It

Vii
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also needs to be able to operate within a national air
defense system and enable military and commercial
aircraft to operate around the world in peacetime
and in war.

As a first step, the Commission recommended in its
Interim Report #2 “the Administration should
immediately create a multi-agency task force with
the leadership to develop an integrated plan to trans-
form our air transportation system.” This task force
should be immediately assigned the leadership role
to establish a Next Generation Air Transportation
System Joint Program Office that brings together
needed participation from the FAA, NASA, DoD,
Office of Homeland Security, National Oceano-
graphic and Atmospheric Administration, and other
government organizations. Within a year, the Joint
Program Office should present a plan to the
Administration and the Congress outlining the over-
all strategy, schedule, and resources needed to
develop and deploy the nation’s next generation air
transportation system.

As this transformational plan is developed, the FAA
must continue to implement the Operational
Evolution Plan. FAA and NASA must also continue
to perform critical long-term research. The
Commission also recommended in Interim Report
#2 “the Administration and Congress should fully
fund air traffic control modernization efforts in fiscal
year 2003 and beyond, and prioritize FAA and
NASA research and development efforts that are the
critical building blocks for the future.”

ProviDE CERTIFICATION PROCESS AND AIRBORNE
Equirace InnovarioN. The Commission calls for a
new approach to the regulation and certification of
aircraft technology, processes and procedures. The
government also needs new mechanisms to accelerate
the equipage of aircraft in order for the nation to
realize broader system benefits. Airborne equipment
needed for safe, secure, and efficient system-wide
operations should be deemed to be part of the
national aviation infrastructure.

o Shift from product ro process certification. Instead of
a focus on rules and regulations that dictate the
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design and approval of each particular piece of
hardware or software, the FAA should focus on
certifying that design organizations have safety
built into their processes for designing, testing,
and assuring the performance of an overall system.

Solve the airborne equipage problem. The govern-
ment, in partnership with industry, must be more
responsible for airborne equipment development
and continuous modernization. In addition to cur-
rent regulatory and operational incentives, the
government should consider additional options to
motivate a critical mass of early equippers, includ-
ing full federal funding for system-critical airborne
equipment, tax incentives or vouchers for partial
funding support, and competitively auctioned
credit vouchers.

STREAMLINE THE AIRPORT AND Runway DEeviror-
MENT Prockss. The FAA and other agencies should
expedite new runway and airport development as a
national priority. Further, because aircraft noise and
emissions constrain capacity growth, additional gov-
ernment investment in long-term research in this
area is imperative.

Act Now. The Commission sees compelling reasons
for the Administration and Congress to take imme-
diate action. First, new homeland security and
defense requirements call for system capabilities not
previously anticipated. Second, an entirely new level
of transportation efficiency and national mobility
can be enabled by more flexible, scalable, higher pre-
cision aviation operations. Third, inherently long
lead times required for major aviation changes
demand preparation far ahead of anticipated
demand. And fourth, there could be no better
American response after 9/11 than to rebuild the
U.S. air transportation system dramatically better
than it was before.

As we approach the 100th anniversary of powered
flight, the Commission urges the President and
Congress to recognize a pressing national need, and
powerful opportunity, and act now to create a 21st
century air transportation system.

viii

Recommendation #2

The Commission recommends transformation of the
U.S. air transportation system as a national priority.
This transformation requires:

Rapid deployment of a new, highly automated air
traffic management system, beyond the Federal
Aviation Administration’s Operational Evolution
Plan, so robust that it will efficiently, safely, and
securely accommodate an evolving variety and
growing number of aerospace vehicles and civil
and military operations;

Accelerated introduction of new aerospace systems
by shifting from product to process certification
and providing implementation support; and

Streamlined new airport and runway development.

Chapter 3—Space: Its Special
Significance

Conclusions

The Commission concludes that the nation will have
to be a space-faring nation in order to be the global
leader in the 21st century—our freedom, mobility,
and quality of life will depend on it. America must
exploit and explore space to assure national and plan-
etary security, economic benefit and scientific dis-
covery. At the same time, the United States must
overcome the obstacles that jeopardize its ability to
sustain leadership in space.

ACHIEVE BREAKTHROUGHS IN PROPULSION AND SPACE
Power. The ability to access space and travel through
the solar system in weeks or months instead of years
would help create the imperative to do so.
Propulsion and power are the key technologies to
enable this capability. Future progress in these areas
will result in new opportunities on Earth and open
the solar system to robotic and human exploration
and eventual colonization. The nation would benefit
from a joint effort by NASA and DoD to reduce sig-
nificantly the cost and time required to access and
travel through space.
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Devetor A NExT GENERATION COMMUNICATION,
NAVIGATION, SURVEILLANCE AND RECONNAISSANCE
CaraBiity. The nation needs real-time, global
space-based communications, navigation, surveil-
lance and reconnaissance systems for a wide range of
applications. These capabilities will provide the mil-
itary with the ability to move its forces around the
world, conduct global precision strike operations,
defend the homeland, and provide for planetary
defense. The civil and commercial sectors will also
benefit from these capabilities for air transportation
management, monitoring global climate change,
weather forecasting and other applications. The fed-
eral government needs a joint civil and military ini-
tiative to develop this core infrastructure.

Revitarize THE U.S. Space LauncH INrra-
STRUCTURE. NASA and DoD must maintain and
modernize their space launch and support infrastruc-
ture to bring them up to industry standards. They
should implement our recommendations contained
in Interim Report #3 concerning federal spaceports,
enhanced leasing authority, and utility privatization
and “municipalization.” We recommended that

DoD and NASA should:

* Investigate the feasibility of establishing a national
spaceport structure at Kennedy Space Center
(KSC) and Cape Canaveral Air Force Station
(CCAFS) under a single management system; and

¢ Seek Congressional approval for

— Enhanced leasing authority that allows them to
lease real property at fair market value and retain
lease proceeds to cover the total costs incurred at

KSC and CCAFS; and

— Privatization of NASA utilities at KSC and
CCAES to overcome the budget burdens associ-
ated with capital improvements to outdated
infrastructure.

In addition, NASA and DoD need to make the
investments necessary for developing and supporting
future launch capabilities. NASA should also con-
sider turning over day-to-day management responsi-
bilities for its field centers to the respective state gov-
ernments, universities, or companies.

i X
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PrOVIDE INCENTIVES TO COMMERCIAL SPACE.
Government and the investment community must
become more sensitive to commercial opportunities
and problems in space. Public space travel may con-
stitute a viable marketplace in the future. It holds the
potential for increasing launch demand and
improvements in space launch reliability and
reusability. Moreover, it could lead to a market that
would ultimately support a robust space transporta-
The
government could help encourage this by allowing
NASA to fly private citizens on the Space Shuttle.

tion industry with “airline-like operations.”

SustaIN COMMITMENT TO SCIENCE AND SPACE. The
U.S. government should continue its long-standing
commitment to science missions in space and focus
on internationally cooperative efforts in the future.

Recommendation #3

The Commission recommends that the United
States create a space imperative. The DoD, NASA,
and industry must partner in innovative acrospace
technologies, especially in the areas of propulsion
and power. These innovations will enhance our
national security, provide major spin-offs to our
economy, accelerate the exploration of the near and
distant universe with both human and robotic mis-
sions, and open up new opportunities for public
space travel and commercial space endeavors in the
21st century.

Chapter 4—National Security: Defend
America and Project Power

Conclusions

The Commission concludes that aerospace capabili-
ties and the supporting defense industrial base are
fundamental to U.S. economic and national security.
While the nation’s defense industrial base is strong
today, the nation is at risk in the future if the United
States continues to proceed without a policy that
supports essential acrospace capabilities.

DEeveLor A U.S. MiLitary INDUSTRIAL Base Poticy.
The Department of Defense should task the Defense
Science Board to develop a national policy that
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will invigorate and sustain the U.S. aerospace indus-
trial base. The policy should address issues, such as
mergers and acquisitions, procurement and budget-
ing policies, research and development investments,
technology transition, international sales and work-
force development.

SustaiN THE DErENSE INDUSTRIAL Base. Today’s
national defense industrial base is indeed robust, but
without constant vigilance and investment, vital
capabilities will be lost.

* DoD’s annual science and technology (6.1-6.3)
funding must be sufficient and stable to create and
demonstrate the innovative technologies needed to
address future national security threats. An
amount no less than three percent of Total
Obligational Authority, “fenced” from budget
cuts, would be sufficient. The use of more joint
technology development and acquisition programs
would spread the funding burden and promote
interoperability.

* The federal government must remove unnecessary
barriers to international sales of defense products,
and implement other initiatives that strengthen
transnational partnerships to enhance national
security. To help reduce the high development and
production costs of advanced military systems, the
United States must also increase the number of
international joint programs (like the Joint Strike
Fighter), and continue to foster international
interoperability of defense and commercial aero-
space system-of-systems.

* DoD acquisition policies should be revised to
encourage greater use of commercial standards.
DoD should impose government requirements by
exception only, allow commercial entities to pro-
tect intellectual property, and remove other bur-
densome regulations that deter providers of com-
mercial products from doing business with the
government.

* There are numerous government missions that
would benefit from defense technology. For exam-
ple, the U.S. military has developed capabilities

X

in the areas of communications, navigation,
surveillance, and reconnaissance. These technolo-
gies could be adapted and transitioned into other
government applications that would significantly
enhance the capacity of our air traffic management
system and, hence, our national defense and
homeland security.

* The federal government and the aerospace indus-
try must partner to enhance the operational readi-
ness and capability of new and legacy military
aerospace systems. The government should fund
research and technology development programs
to: reduce total ownership costs and environmen-
tal impacts; implement performance-based logis-
tics support; create a structured, timely and ade-
quately funded technology insertion process; and
reform its procurement practices accordingly.

INCrREASE OPPORTUNITIES TO GAIN EXPERIENCE IN
THE WORKFORCE. The U.S. must continuously
develop new experimental systems, with or without a
requirement for production, in order to sustain the
critical skills to conceive, develop, manufacture and
maintain advanced systems and potentially provide
expanded capability to the warfighter. Furthermore,
the federal government and industry must develop
approaches to retain and transfer intellectual capital
as the workforce retires in greater numbers in the
next few years.

MAaINTAIN AND ENHANCE CriTicAL NATIONAL
INFRASTRUCTURE. The federal government must
assume responsibility for sustaining, modernizing,
and providing critical, often high-risk, defense-
related technologies and infrastructure when it is in
the nation’s interest. This includes critical design
capabilities, solid rocket boosters, radiation harden-
ing, space launch facilities, critical research, develop-
ment, test and evaluation (RDT&E) infrastructure,
Global Positioning System (GPS), and frequency

spectrum.

Recommendation #4
The Commission recommends that the nation
adopt a policy that invigorates and sustains the
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acrospace industrial base. This policy must
include:

* Procurement policies which include prototyping,
spiral development, and other techniques which
allow the continuous exercise of design and pro-
duction skills;

* Removing barriers to defense procurement of com-
mercial products and services;

* Propagating defense technology into the commer-
cial sector, particularly in communications, navi-
gation and surveillance;

* Removing barriers to international sales of defense
products;

* Sustaining critical technologies that are not likely
to be sustained by the commercial sector, e.g. space
launch, solid boosters, etc.; and

* Stable funding for core capabilities, without which
the best and brightest will not enter the defense
industry.

Chapter 5—Government: Prioritize and
Promote Aerospace

Conclusions

The Commission concludes that the government
must ensure that the nation has a healthy acrospace
industry today and in the future, an industry that
can not only meet the security and economic needs
of the country but also can compete successfully in
the international market place. The government
needs to exert leadership and prioritize and promote
aerospace by managing its activities efficiently, effec-
tively and as a sector to accomplish national objec-
tives. It needs to create an environment that fosters
innovation in the U.S. aerospace industry, ensuring
its competitiveness into the 21st century.

CREATE A NATIONAL AEROSPACE CONSENSUS. The fed-
eral government does not have a national aerospace
consensus that supports broader national security
and economic policies, goals and objectives. This
will require Presidential and Congressional leader-
ship to develop a consensus of federal, state and local

Xi
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government, industry, labor, academia and non-
governmental organizations to sustain a healthy U.S.
aerospace sector.

REORIENT GOVERNMENT ORGANIZATIONAL STRUC-
TURES. The federal government is dysfunctional
when addressing 21st century issues from a long-
term, national and global perspective. Government is
organized vertically while national problems are
becoming more horizontal in nature requiring sys-
tem-of-systems solutions. Key government processes,
such as planning and budgeting, are currently spread
across multiple departments and agencies, with over-
sight by numerous Congressional committees. As a
result, none of these government groups has an inte-
grated view of our national aerospace efforts.

The executive and legislative branches need to be
reoriented to provide a focus on national aerospace
needs and priorities, government aerospace plans and
budgets, and government management of national
aerospace initiatives.

o Federal Departments and Agencies. Every federal
department and most federal agencies should
create an Office of Aerospace Development to
prioritize and promote aerospace activities within
their organizations and with the public that they
serve;

* Office of Management and Budget (OMB). OMB
should establish a

Management to develop and implement an aero-

Bureau of Aerospace
space strategic plan, establish an acceptable cate-
gorical definition of the aerospace sector, prepare
an annual aerospace sector budget as an addendum
to the President’s Budget Request, and manage
major national aerospace initiatives; and,

* White House. The White House should establish
an aerospace policy coordinating council to
develop and implement national aerospace policy
consistent with national security and economic
goals and objectives.

* Congress. In response to these executive branch
changes, the Commission encourages the legisla-
tive branch to create a Joint Committee on
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Aecrospace to coordinate legislatively the multi-
faceted jurisdictional issues.

STREAMLINE AND INTEGRATE KEy GOVERNMENT
Processes. Government processes for policy, plan-
ning, and budgeting, and for developing and acquir-
ing aerospace products and services are vestiges of the
Cold War. As a result, they tend to be ad hoc, com-
plex, lengthy and inefficient. The Administration
and the Congress need to make a concerted effort to
streamline these key government processes to reflect
the new realities of a highly dynamic, competitive
and global marketplace. Specifically, they should
work together to create: an integrated federal plan-
ning, budgeting and program management process;
an integrated government science, technology and
acquisition process; and an environment that fosters
rather than impedes innovation in the aerospace
sector.

PROMOTE PRIVATE-PUBLIC PARTNERSHIPS. Partner-
ships and interconnectedness are keys to competi-
tiveness in the future. Government, industry, labor
and academia play different, but important, roles
in developing and deploying new aerospace products
and services. They cannot perform these roles
separately and in isolation. But today, cultural and
institutional biases hinder their ability to partner and
achieve national goals. We need to create an envi-
ronment and the incentives that will foster private-

public partnerships.

Recommendation #5

The Commission recommends that the federal gov-
ernment establish a national aerospace policy and
promote aerospace by creating a government-wide
management structure. This would include a White
House policy coordinating council, an aerospace
management office in the OMB, and a joint com-
mittee in Congress. The Commission further recom-
mends the use of an annual aerospace sectoral
budget to establish presidential aerospace initiatives,
assure coordinated funding for such initiatives, and
replace vertical decision-making with horizontally
determined decisions in both authorizations and
appropriations.

Xii

Chapter 6—Global Markets: Open and
Fair

Conclusions

Open global markets are critical to the continued
economic health of U.S. aerospace companies and to
U.S. national security. In order to remain global
leaders, U.S. companies must remain at the forefront
of technology development. They must also have
access to global customers, suppliers and partners in
order to achieve economies of scale in production
needed to integrate that technology into their prod-
ucts and services.

Government intervention continues to distort global
markets, from subsidies to anti-competitive restric-
tions on partnerships and collaboration to biased
standards and regulations. U.S. companies fre-
quently find themselves competing against foreign
competitors supported directly or indirectly by their
governments. We need to move to a different model
of business characterized by competition between
companies instead of between countries.

Rerorm ExporT CONTROLS AND DEFENSE PROCURE-
MENT Poticies. U.S. national security and procure-
ment policies represent some of the most burden-
affecting  U.S.  industry

some  restrictions

competitiveness.

We call for a fundamental shift away from the
existing transaction-based export-licensing regime to
process-based licensing. Under this new system, the
government would rely on companies to safeguard
against the sale of controlled technologies to unac-
ceptable parties through internal company controls
certified by the government. The government then
would monitor and audit those company operations
for compliance. Such a process-based licensing
regime would improve security, reduce licensing
costs and enable our companies to collaborate with
international partners and sell to global customers.

Additional reforms, including those outlined in
Interim Report #2, are necessary to make this new
system effective. As quickly as possible, the
government should revise the U.S. Munitions List,
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remove barriers to global project licenses, expand
waivers for trading with friendly nations, and
update country risk surveys to facilitate better policy
decisions.

U.S. procurement regulations currently are too
restrictive and must be modified to be supportive of
a global industrial base to meet military require-
ments, while maintaining U.S. industrial capacity in
critical technologies and capabilities. We need to
reform DoD procurement regulations to permit
integration of commercial components into military
products even if they are provided by non-U.S. com-
panies or worked on by foreign nationals.

EstaBLISH A LEVEL INTERNATIONAL “PLAYING FIELD”.
U.S. companies have lost market share to foreign
companies supported by protectionist and market
distorting policies. The U.S. government must take
immediate action to neutralize these distortions and
enable fair and open competition.

We must continue to meet our responsibilities of set-
ting national goals and priorities for basic research,
reverse declines in basic research and experimenta-
tion funding and expand efforts to fund technology
diffusion through U.S. industry.

We also must work bilaterally and multilaterally to
get foreign governments out of the business of com-
mercial “product launch.” In spite of inadequacies of
the current World Trade Organizations (WTO) sys-
tem, the U.S. government should work in the WTO
Doha round of negotiations to strengthen the exist-
ing WTO provisions restricting the use of subsidies
to distort the market. The U.S. government also
should work with other WTO members to adopt
more effective trade remedies that are usable and
effective in a market characterized by increased glob-
alization. When countries do violate existing provi-
sions, we should not shy away from taking action.

We must ensure that U.S. companies are not disad-
vantaged by differences between U.S. and foreign tax
policies as exemplified in the current WTO dispute
U.s.

Terrritorial Income regulations. In the near term we

over Foreign Sales Corporation/Extra
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must seek to delay European trade sanctions while
both parties negotiate a solution to this dispute. We
urge the Administration and Congress to authorize
changes to U.S. tax law that are WTO compliant but
that continue to offset the advantage enjoyed by
European companies. In the longer term, the
Administration should initiate changes in the WTO
rules to remove the current inequity in the treatment
of direct and indirect taxes that caused the dispute in
the first place.

Official export credit support for commercial and
military products is an essential tool to facilitate U.S.
aerospace exports. In addition to continued funding
for U.S. Export-Import Bank programs, we should
seek to reduce international reliance on official
export credits for export financing assistance, such as
through ratification of the “Cape Town convention.”
For military exports, the Defense Export Loan
Guarantee should be modernized to permit the DoD
to create an effective unsubsidized export credit
organization to facilitate the financing of defense
exports to U.S. allies and friendly nations abroad.

The U.S. government should remove policy and reg-
ulatory obstacles to increased commercial mergers
and teaming within the U.S. and with international
partners. The U.S. government should assist in
developing and policing international anti-trust
treaties relating to mergers and teaming between
commercial entities to minimize divergence of
requirements and the methods of assessment in anti-
trust reviews, presumably making reviews more
objective. The U.S. government also must continue
to work bilaterally with key countries to remove bar-
riers to foreign investment.

Global standards and regulations are critical to the
efficient operation of the global aviation system and
international markets. The U.S. government needs
to step up its commitment to the development of
global standards in International Civil Aviation
Organization (ICAO) and via other forums. This
will help to mitigate the efforts of other countries
seeking to provide a competitive advantage for
their companies through biased domestic standards
or regulations.
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CommIT TO GLoBAL PARTNERSHIPS. International
partnerships are essential to the creation of system-
of-systems solutions to global challenges.

In order to meet our goal of transforming the way we
use airspace through the use of advanced technology
and improved procedures, we must act in concert
with other countries around the world. We must
commit to developing common standards and rec-
ommended practices for satellite navigation in
ICAO, and ensure that global cooperative efforts are
not thwarted by disputes over radio spectrum alloca-
tion. We strongly urge U.S. officials to work bilater-
ally and multilaterally to ensure that U.S. GPS and
European Galileo systems are compatible and com-
plementary in the event that Galileo becomes a

reality.

U.S. policy makers should work toward global stan-
dards for safety certification as a way to prevent the
use of safety certification by some governments to
enhance their domestic competitiveness. We also
call for increased liberalization of air transport
services through negotiation of open skies agree-
ments in order to expand the demand for all coun-
tries’ air transport services and alleviate undue con-
gestion at the largest airports.

The success or failure of our future activities in space
is fundamentally linked to our ability to work effec-
tively with international partners. It is in our coun-
try’s best interest to work cooperatively with partner
nations in space exploration and protection of our
planet from the threat of near-earth objects.

Recommendation #6

The Commission recommends that U.S. and multi-
lateral regulations and policies be reformed to enable
the movement of products and capital across inter-
national borders on a fully-competitive basis, and
establish a level playing field for U.S. industry in the
global market place. U.S. export control regulations
must be substantially overhauled, evolving from
current restrictions on technologies through the
review of transactions to controls on key capabil-
ities enforced through process controls. The U.S.
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government should neutralize foreign govern-
ment market intervention in areas such as sub-
sidies, tax policy, export financing and standards,
either through strengthening multilateral disciplines
or providing similar support for U.S. industry as
necessary.

Chapter 7—Business: A New Model for
the Aerospace Sector

Conclusions

The Commission concludes that for our aerospace
industry to be globally preeminent, now and in the
future, it must be able to attract vitally needed cap-
ital at a reasonable cost. We further conclude that the
defense and aerospace sector is viewed as a low
growth industry with low margins, unstable revenue
and a capricious major customer, the government.
Without a significant change in the business model,
the future of the acrospace industry, so critical to our
national economic and homeland security, is uncer-
tain and at risk.

ProviDE INVESTMENT OPPORTUNITIES. Predictability,
stability and performance are critical to the health
and growth of a robust acrospace industry. The gov-
ernment must stabilize program requirements and
protect adequate long-term investment funding,
enact reforms that increase the financial flexibility of
industry and the government, and improve program
management stability.

ENABLE INDUSTRY TO ATTRACT AND RETAIN HIGH-
Tecu PartNers aND SuppLiers. The future of the
aerospace industry is intrinsically tied to the ability
of the sector to attract and retain high-tech partners
and suppliers throughout the supply chain. The gov-
ernment should pursue near-term reforms to realign
purchasing processes to lower costs and gain access to
new technology by eliminating, or at least lowering,
barriers that make government business inefficient
and unattractive to commercial firms. DoD should
implement changes to permit greater profitability
and financial flexibility of industry working on
government efforts. A government-wide review
of functions and services should be conducted to
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identify those functions that are not “core” to the
effective operation of government and those func-
tions that could best be performed by the private
sector.

CREATE A FAVORABLE DOMESTIC AND INTERNATIONAL
Business CLiMATE. Certain U.S. tax and trade laws
and regulations that affect a wide variety of indus-
tries weigh particularly heavily on defense and aero-
space, both in competition with domestic commer-
cial entities as well as in the international markets.
The government should act promptly to replace bur-
densome tax laws and outdated trade laws with laws
and regulations that remove unnecessary administra-
tive burdens from industry and recognize the unique
contribution of defense and acrospace companies to
our nation’s defense and economic security. In addi-
tion, the Administration and Congress should review
and consider reducing user fees on the airlines and
their customers.

ENsurRe LonNG-TErM GROWTH AND FINANCIAL
Hearra. Government and industry must recognize
that a healthy, competitive, and innovative industry
meeting security and aerospace needs must be closely
integrated with the global commercial marketplace.
Major challenges to this desired climate include the
need for dramatic personnel and training reform and
recognition of the dynamic interrelated global envi-
ronment. Government and industry should work
together to develop and implement training and
exchange programs that would educate and expose
their workforces to those challenges and responsibil-
ities. All government officials with budget and pro-
gram acquisition, management, or review responsi-
bilities, both appointed and elected, should be
required to have a business or financial background
or training. Finally, government must develop and
implement a policy regarding international coopera-
tion in defense and aerospace that recognizes the
global industrial base. The Administration is urged
to undertake a review of the current policy regarding
both domestic and international business combina-
tions, based on an analysis of the U.S. defense indus-
trial base, including the supplier industrial base.
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Recommendation #7

The Commission recommends a new business
model, designed to promote a healthy and growing
U.S. aerospace industry. This model is driven by
increased and sustained government investment and
the adoption of innovative government and industry
policies that stimulate the flow of capital into new
and established public and private companies.

Chapter 8—Workforce: Launch the
Future

Conclusions

Clearly, there is a major workforce crisis in the aero-
space industry. Our nation has lost over 600,000 sci-
entific and technical aerospace jobs in the past
13 years. These layoffs initially began as a result of
reduced defense spending following the conclusion
of the Cold War. This led to an industry shift from
reliance on defense sales to one dependent upon
commercial markets. Increasing foreign competition
in the commercial aerospace market has led to con-
tractions in the industry, resulting in mergers and
acquisitions. Job losses from this consolidation have
been compounded by the cyclical nature of the
industry.

Due to these uncertainties, most of the workers
who have lost their jobs are unlikely to return to the
industry. These losses, coupled with pending retire-
ments, represent a devastating loss of skill, experi-
ence, and intellectual capital to the industry.

REVERSE THE DECLINE AND PROMOTE THE GROWTH
or Topay's AErosPACE WORKFORCE. The Commis-
sion was unable to agree to any immediate solutions
to help stem the loss of jobs within the industry. It
hopes that its recommendations for a high-level fed-
eral management structure focused on establishing a
national aerospace consensus (Chapter 5) and other
actions to promote the industry will have a positive
effect in the future. What is clear is that industry,
government, and labor must begin to work now to
restore an aerospace industry that will be healthy, sta-
ble, and vibrant.
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U.S. policy towards domestic aerospace employment
must reaffirm the goal of stabilizing and increasing
the number of good and decent jobs in the industry.
The Administration and the Congress should con-
sider the impact of domestic and international poli-
cies on U.S. aerospace employment.

ApDREss THE FAILURE OF THE MATH, SCIENCE, AND
Tecunorogy Epucarion. The aerospace industry
must have access to a scientifically and technologi-
cally trained workforce. In the long term, the
Commission stresses that action must be taken to
improve mathematics and science instruction across
the entire education range—K-12 through graduate
school. These actions and investments should
include scholarships and internship programs to
encourage more U.S. students to study and work in
mathematics, science, and engineering fields. In
addition, investments should be made in vocational
education to develop a highly skilled workforce,
including registered apprenticeship programs for
skilled and technical occupations. Further, as
recommended in Commission Interim Report #3,
targeted tax credits should be made available to
employers who invest in the skills and training pro-
grams needed by the industry.

In addition, the Commission concludes that empha-
sis must be placed on the concepts of “lifelong learn-
ing” and “individualized instruction” as key elements
of education reform. It is likely that individuals now
entering the workforce will hold five or more jobs in
their lifetime and the education system must be
prepared to deliver training and education to meet
these changing skill requirements and meet labor
market needs. U.S. community colleges are adept at
designing and delivering workforce training and
individualized instruction.

Our policymakers need to acknowledge that the
nation’s apathy toward developing a scientifically
and technologically trained workforce is the equiva-
lent of intellectual and industrial disarmament and is
a direct threat to our nation’s capability to continue
as a world leader.
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Recommendation #8

The Commission recommends the nation immedi-
ately reverse the decline in, and promote the growth
of, a scientifically and technologically trained U.S.
aerospace workforce. In addition, the nation must
address the failure of the math, science and technol-
ogy education of Americans. The breakdown of
America’s intellectual and industrial capacity is a
threat to national security and our capability to con-
tinue as a world leader. The Administration and
Congress must therefore:

Create an interagency task force that develops a
national strategy on the aerospace workforce to
attract public attention to the importance and
opportunities within the aerospace industry;

Establish lifelong learning and individualized
instruction as key elements of educational reform;
and

Make long-term investments in education and
training with major emphasis in math and science
so that the aerospace industry has access to a sci-
entifically and technologically trained workforce.

Chapter 9—Research: Enable
Breakthrough Aerospace Capabilities

Conclusions

The United States must maintain its preeminence in
aerospace research and innovation to be the global
aerospace leader in the 21st century. This can only
be achieved through proactive government policies
and sustained public investments in long-term
research and RDT&E infrastructure that will result
in new breakthrough aerospace capabilities.

Over the last several decades, the U.S. aerospace sec-
tor has been living off the research investments made
primarily for defense during the Cold War—inter-
continental ballistic missiles, the Saturn V, space-
based reconnaissance, the global positioning system,
stealth and unmanned aerial vehicles. The challenges
posed by our rapidly changing world—asymmetric
threats, international competition, environmental
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awareness, advances in technology—demand that
we, like the Wright brothers 100 years ago, look at
the challenges as opportunities for aerospace and
turn them into reality.

Government policies and investments in long-term
research have not kept pace with the changing world.
Our nation does not have bold national aerospace
technology goals to focus and sustain federal research
and related infrastructure investments. It lacks a
streamlined innovation process to transform those
investments rapidly into new aerospace products,
processes and services.

The United States has unlimited opportunities to
revolutionize aerospace in the 21st century, opening
up new markets and launching a new era of U.S.
global acrospace leadership. The nation needs to cap-
italize on these opportunities, and the federal gov-
ernment needs to lead the effort. Specifically, it needs
to invest in long-term enabling research and related
RDT&E infrastructure, establish national acrospace
technology demonstration goals, and create an envi-
ronment that fosters innovation and provide the
incentives necessary to encourage risk taking and
rapid introduction of new products and services.
Increase Pusric FunpiNng For Long-TErRM
ResearcH AND RDT&E INrrasTRUCTURE. The
Administration and Congress should sustain signifi-
cant and stable funding in order to achieve national
technology demonstration goals, especially in the
area of long-term research and related RDT&E
infrastructure. Research areas that provide the poten-
tial for breakthroughs in aerospace capabilities
include:

* Information Technology;

* Propulsion and Power;

* Noise and Emissions;

* Breakthrough Energy Sources;
¢ Human Factors; and

* Nanotechnology.

Executive Summary

EstaBLisH NaTIONAL TECHNOLOGY DEMONSTRATION
Goars. The Administration and Congress should
adopt the following aerospace technology
demonstration goals for 2010 as a national priority.
These goals, if achieved, could revolutionize aero-
space in the next half century much like the devel-
opment of the jet, radar, space launch, and satellites

did over the last half-century.

Air Transportation

* Demonstrate an automated and integrated air
transportation capability that would triple capacity
by 2025;

* Reduce aviation noise and emissions by 90
percent;

* Reduce aviation fatal accident rate by 90 percent;
and

* Reduce transit time between any two points on
earth by 50 percent.

Space
* Reduce cost and time to access space by 50
percent;

* Reduce transit time between two points in space
by 50 percent; and

* Demonstrate the capability to continuously moni-
tor and surveil the earth, its atmosphere and space
for a wide range of military, intelligence, civil and
commercial applications.

Time to Market and Product Cycle Time

* Reduce the transition time from technology
demonstration to operational capability from years
and decades to weeks and months.

ACCELERATE THE TRANSITION OF GOVERNMENT
RESEARCH TO THE AEROSPACE SECTOR. The U.S. aero-
space industry must take the leadership role in tran-
sitioning research into products and services for the
nation and the world. Government must assist by
providing them with insight into its long-term
research programs. The industry must aggressively
develop business strategies that can incorporate this
research into new products and services. Industry
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also needs to provide input to government on its
research priorities. Together industry and govern-
ment need to create an environment that will accel-
erate the transition of research into application. The
Departments of Defense, Transportation, Commerce
and Energy, NASA, and others need to work with
industry and academia to create new partnerships
and transform the way they do business.

Recommendation #9

The Commission recommends that the federal gov-
ernment significantly increase its investment in basic
aerospace research, which enhances U.S. national
security, enables breakthrough capabilities, and fos-
ters an efficient, secure and safe aerospace trans-
portation system. The U.S. aerospace industry
should take a leading role in applying research to
product development.

Promise for the Future

The aerospace industry has always been a reflection
of the spirit of America. It has been, and continues
to be, a sector of pioneers drawn to the challenge of
new frontiers in science, air, space, and engineering,.
For this nation to maintain its present proud heritage
and leadership in the global arena, we must remain
dedicated to a strong and prosperous acrospace
industry. A healthy and vigorous aerospace industry
also holds a promise for the future, by kindling a pas-
sion within our youth that beckons them to reach for
the stars and thereby assure our nation’s destiny.
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Preface

Congress established the Commission on the Future
of the United States Aerospace Industry in Section
1092 of the fiscal year (FY) 2001 National Defense
Authorization Act (PL.106-398). The Commission
was established as a Federal Advisory Committee
under the Executive Office of the President, National
Science and Technology Council. The purpose of the
Commission is to “study the issues associated with
the future of the U.S. aerospace industry in the
global economy, and the industry’s future impor-
tance to the economic and national security of the
United States.” The
appointed by the President and the Congress, are

twelve commissioners,
experts representing the breadth of aerospace issues
and stakeholders. The President designated the
Honorable Robert S. Walker as Chairman.

The Commission defines the U.S. aerospace sector as
the sum of those activities needed to develop, oper-
ate, and/or use aerospace capabilities, including the
activities of commercial enterprises and govern-
ment—from general aviation to space exploration,

and from civil transport to national security. The
human capital, national infrastructure and research
needed to support these activities were also consid-
ered to be key elements of the sector.

From November 27, 2001, through November 18,
2002, the Commission held six public meetings,
received public testimony from over 60 witnesses,
and issued three interim reports outlining its prelim-
The

Commission visited Europe and Asia to meet with

inary findings and recommendations.
leaders from their aerospace sectors and learn about

their issues and future plans.

The Commission staff gathered information about
the aerospace sector from over one hundred govern-
ment, industry, labor, university and non-govern-
mental organizations. The Commission also created
a website to share information about the Commis-
sion with the public. It received over 150,000
inquiries during the life of the Commission.

Preface

Opposite page top:
Commissioners Walker, Tyson and Stevens in
Soyuz Simulator, Star City, Russia.

Opposite page bottom:
Commission meeting May 14, 2002
Department of Commerce Auditorium
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Chapter 1 — Anyone, Anything, Anywhere, Anytime

RECOMMENDATION #1: The integral role aerospace plays
in our economy, our security, our mobility, and our values
makes global leadership in aviation and space a national
imperative. Given the real and evolving challenges that con-
front our nation, government must commit to increased and
sustained investment and must facilitate private investment in
our national aerospace sector. The Commission therefore rec-
ommends that the United States boldly pioneer new frontiers

in aerospace technology, commerce, and exploration.

Vision: Anyone, Anything,
Anywhere, Anytime

The 20th century was America’s century. Our nation

thrived on previously unimagined advances in
ground, air and space transportation, rapidly becom-
ing the world’s leader in nearly every economic sec-
tor driven by the progress of science and technology.
What future does the 21st century hold for us and
for the world?

The Congress gave our Commission a broad man-
date to study the health of the aerospace industry
and to identify actions that the United States needs
to take to ensure its health in the future. The chal-
lenge of looking across military, civil and commercial
aspects of aviation and space was an opportunity to
take an integrated view of the aerospace sector — gov-
ernment, industry, labor and academia.

The Commissioners represent a broad cross section
of the stakeholders responsible for the health of the
industry and whose expertise represents the breadth
and depth of aerospace issues. Drawing on their
extensive experience, and on the hundreds of
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briefings and public testimony, the Commission has
made nine recommendations—one per chapter—
that provide our guidance to the nation’s leaders on
the future of the U.S. aerospace industry. The size
and scope of this report reflects an industry that is
complex and interdependent.

From the big picture we describe, the Commission
encourages the reader to recognize the importance of
the aerospace industry to America, and to build the
consensus we need for action.

“It is scarcely possible that the twentieth century will wit-
ness improvements in transportation that will be as great

as were those in the nineteenth century.”

Brooklyn Daily Eagle,
December 30, 1900
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Aerospace is Vital to the United States
One hundred years ago, the slogan “Anyone,
Anything, Anywhere, Anytime” would have meant
leaving home when transportation permitted and
then allowing nearly a week to travel between widely
separated American cities.

Today, New York to London is a day trip. A package
of any size mailed tonight arrives tomorrow morning
anywhere in the country. We fly across the world on
a moment’s notice, at an altitude of 41,000 feet, on
an airplane that holds 400 people, getting fed in our
seats, while watching feature-length movies, calling
home or checking our e-mail. When we arrive at
our destination, our biggest complaint may be the
delays encountered getting to, from and through the
airports.

As America prepares to celebrate the 100th anniver-
sary of the Wright brothers™ historic achievement in
aviation, our Commission was struck with how the
U.S. acrospace industry has shaped the 20th century
not only for America but also for the world. Indeed,
U.S. leadership has been responsible for superior
achievement in many important industries, but aero-
space has been our crown jewel.

Our national security, economic growth, quality of
life, and scientific achievements now depend on a
myriad of aerospace products and services. These
benefits we enjoy as a nation are the direct result of
U.S. leadership in aerospace. Unfortunately, most
Americans take the benefits of aerospace leadership
for granted. Meanwhile, foreign nations clearly rec-
ognize the potential benefits from aerospace and are
attempting to wrest global leadership away from us.

Nevertheless, where we have the national will, such
as in defense, we continue to be the world leader.
Where we do not have the national will, such as in
civil aviation and commercial space, our leadership
position is at risk.

National Security. Aerospace technologies form the
strategic and tactical backbone of U.S. military capa-
bilities, providing global mobility, space-based
communications and intelligence, defense against
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THE AEROSPACE SECTOR MISSION

* Develop, manufacture and/or operate systems used in the

earth’s atmosphere and/or in space;

* Provide services in and from the earth’s atmosphere
and/or space; and

« Provide the workforce and infrastructure and perform the
research needed to develop and support the systems and

services.

airborne threats, sea and aerospace control, long-
range precision strike, and protection and tactical
mobility for ground forces. Aerospace capabilities
provide unique contributions to U.S. national secu-
rity as well as underwrite the capabilities of allied
coalitions with whom we are involved in the
vital work of maintaining international peace and
security.

Economic Growth. The aerospace industry is a pow-
erful force within the U.S. economy and one of the
nation’s most competitive sectors in the global mar-
ketplace. It contributes over 15 percent to our Gross
Domestic Product and supports over 15 million high
quality American jobs. Aerospace products provide
the largest trade surplus of any manufacturing sector.
Last year, more than 600 million passengers relied on
U.S. commercial air transportation and over 150
million people were transported on general aviation
aircraft. Over 40 percent of the value of U.S. freight
is transported by air. Aerospace capabilities have
enabled e-commerce to flourish with overnight mail
and parcel delivery, and just-in-time manufacturing.

Quality of Life. Aerospace products and services are
important contributors to both the business sector
and the quality of life of the American public. Air
travel is the fastest and safest form of personal and
business mobility. Personal travel now accounts for
more than 50 percent of air transportation and is
increasingly accessible to all segments of American
society. The public continues to benefit immeasur-
ably from applications,

aerospace including

improved weather forecasting, cellular telephones,
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precision farming, new medical devices, and hun-
dreds of other benefits.

Scientific Achievement. Ongoing scientific discoveries
have not only enabled the preceding benefits but
have also provided fundamental knowledge of our
planet, the universe, and the origins of life itself.
Space-based observatories, such as the Hubble tele-
scope, enable us to look back in time to the creation
of the universe. The International Space Station is
the first step toward permanent international colo-
nization of outer space. Interpretation of climate
change, and new discoveries about the formation and
evolution of our solar system now have practical rel-
evance and are essential elements of the nation’s
political, cultural, and scientific agenda.

Government, Industry, Labor and
Academia Each Play an Important Role
There are four major stakeholder groups that play
important roles in the aerospace sector—government
(at all levels), industry, labor, and academia. In per-
forming these roles, they contribute to the three
major segments of aerospace—national security
(defense and intelligence), civil (other government)
and commercial. Each segment has air, ground and
space components. All of the stakeholders need to
work together in partnership to deliver quality aero-
space products and services to the American people.

For example, in the area of air transportation, the
Federal Aviation Administration (FAA) in the U.S.
Department of Transportation
(DOT) develops and operates the
nation’s civil air traffic control sys-
tem for military, civil and commer-
cial aircraft operating in domestic
and oceanic airspace. That system
depends on the military’s Global
Positioning System for navigation
information and air- and space-
based sensors for surveillance
information. It uses military, civil and commercial
communications for ground-to-air and air-to-
ground communications. Local airport authorities
build and operate the airports; while aircraft and

Unfortunately, most
Americans take the
benefits of aerospace
leadership for granted.

Chapter 1 — Anyone, Anything, Anywhere, Anytime

SEGMENTS OF THE AEROSPACE SECTOR
« National Security
— Defense

* Air (e.g., combat aircraft, airlift, unmanned aerial
vehicles, guided missiles)

« Space (e.g., space launch, communications, navigation
and reconnaissance satellites)

— Intelligence (e.g., air and space-based communications,
reconnaissance)

* Civil (other government)

— Air (e.g., air traffic management system, safety regula-
tion, accident investigation, environmental permitting,
noise and emission standards)

— Space (e.g., weather satellites, air- and space-based
earth monitoring, International Space Station, Space
Shuttle, Hubble Space Telescope, robotic missions to the
planets)

e Commercial

— Air (e.g., aircraft manufacturing, air carriers, general
aviation, airport operations)

— Space (e.g., space launch, launch vehicles and satellite
manufacturing, telecommunications, remote sensing)

airport security is provided by DOT’s Transportation
Security Administration.

The FAA also regulates and certifies
civil and commercial aircraft safety
and works with the Department of
Defense to provide the air traffic
controllers that manage the nation’s
air traffic control system. The
Environmental Protection Agency
regulates the environmental permit-
ting of new runway construction.

The Departments of State, Commerce and

Transportation negotiate international aviation
agreements, standards and regulations. The National
Aeronautics and Space Administration develops
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technology to improve aviation safety and reduce
environmental impacts as well as develop tools for
improving the air traffic control system. It also
invests in long-term aerospace research and develop-
ment for the commercial aerospace industry.

The commercial sector develops and manufactures
the equipment used in the aircraft as well as the
ground, air and space systems used in the air trans-
portation management system. The commercial sec-
tor also manufactures the aircraft and operates the
airlines that transport the public, business passengers
and goods—both domestically and abroad.

As this example illustrates, a vast array of organiza-
tions make up the aerospace sector, including: fed-
eral, state and local government organizations;
multi-national corporations, suppliers and small
businesses; labor unions and trade schools; colleges
and universities; professional associations and soci-
eties; and non-governmental organizations. The gov-
ernment (military and civil) and the commercial sec-
tor need to work together to provide the nation with
safe and secure air transportation anywhere in the
world.

In addition, the aerospace sector generates a wide
range of jobs across the fabric of the American econ-
omy. This includes jobs in: runway and airport con-
struction; ground transportation; retail stores and
restaurants at airports; and agricultural, urban plan-
ning and weather services.

The World is Changing Rapidly

The Commission has identified a number of forces
that are changing the world and the aerospace sector.
Among these changes are significant shifts in the
global threat, mobility and environmental awareness,
economic growth, governance, and technology.
Understanding these changes is critical if the United
States is to move forward in the second hundred
years of human flight and sustain its global aerospace
leadership position.

Looking ahead, U.S. dependence on new aerospace
capabilities and technologies will only continue to

FORCES OF CHANGE ON AEROSPACE

HISTORIC
Super Power Threat

Explosives
Vehicle Centric
Foreign Adversaries

Hub and Spoke
Airlines

Human Control
System-by-System

Prescriptive
Specifications

Local & Regional
U.S. Companies

Predominantly White
Male Workforce

Large Physical
Infrastructure

Mass Production

EMERGING
Terrorism Threat

Cyber, Chemical, Bio
Network Centric

International Partners &
Competitors

Point-to-Point

Range of Air Vehicles
Human Oversight
System-of-Systems

Performance-hased
Solutions and Regulations

National & Global Markets
Multi-national Corporations
Diverse Workforce

Virtual & Flexible

Custom Built Atom-by-Atom

grow. Military priorities include defense against bal-
listic missiles, more rapid global power projection,
and more emphasis on aerospace-based communica-
tions, intelligence, surveillance, and reconnaissance,
among others. Civil priorities include more effective
and efficient air traffic management, advanced navi-
gation aids, and other infrastructure needs. Space
will open up new opportunities for expanding
human presence in the solar system and enriching
life on earth through its exploitation in such areas as
energy and materials.

How the United States addresses these military, civil
and commercial priorities will significantly impact
the American economy as well as our national secu-
rity posture.
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U.S. Aerospace Global Leadership is in
Jeopardy

Our Commission has met with many organiza-
tions—both foreign and domestic—over the past
year. We have gathered information on the health
and future of the aerospace industry,
at home and abroad. Based on this,
we believe that U.S. aerospace lead-
ership is in jeopardy. Here is what
we see:

At Home. The U.S. aerospace sector,
most notably the commercial air
sector, 1s seen increasingly as a
mature industry lacking in capital investment, inno-
vation, and capacity for growth. Aerospace sector
market capitalization, research and development
investments and return on investments/assets are
down and consolidations are up. The U.S. is losing
global market share and its positive balance of trade
in aerospace manufacturing is eroding. Jobs are
going overseas.

The U.S. economic downturn, coupled with the
additional security costs resulting from the
September 11 terrorist attacks, is crippling the
airlines and causing massive layoffs. Meanwhile,
today’s air transportation system—based on 1960s
technology and operational concepts—is reaching
capacity, resulting in increasing delays and costs for
both passengers and shippers.

At the same time, government investments in long-
term civil aerospace research are static, if not declin-
ing in real terms. The lack of sustained, long-term
investment is stifling innovation and preventing the
establishment of new economic growth curves for air
transportation and space. While the military has
recently received significant increases, both in
research and development and in procurement
accounts, those increases focus on near-term
counter-terrorism and homeland security problems
and may be short-lived. The aerospace workforce
and infrastructure are aging, and there is a lack of
compelling vision or robust financial outlook to

draw our youth into this important business sector.

We believe that U.S.
aerospace leadership
IS in jeopardy.

1-5

Chapter 1 — Anyone, Anything, Anywhere, Anytime

Abroad. Around the world, foreign competitors are
aggressively implementing policies to take global
aerospace leadership away from the United States.
The European Union has a stated policy objective of
being the world’s leader in aerospace by 2020. Asian
nations are aggressively trying to capture the U.S.
systems engineering and integration
expertise needed to develop state-
of-the-art aerospace systems. The
international competition contin-
ues to gain global market share in
commercial aviation. Often desir-
able, but ever-tightening environ-
mental requirements on noise and
emissions are limiting worldwide flight operations
and creating international conflict. And, in spite of
excess capacity and low demand for space launch
capabilities, foreign governments continue to subsi-
dize their commercial space launch industry.

The Commission finds this situation unacceptable.

A Vision for America

What could “Anyone, Anything, Anywhere,
Anytime” mean a century from now? A one-hour
sub-orbital trip from the United States to Japan? A
lunar vacation? A Martian hiking expedition?
Whatever our future holds, the aerospace sector will
be at its foundation, providing our nation and the
world with the ability to move people, goods, serv-
ices and ideas whenever they are needed and wher-
ever they are wanted.

Unfortunately, the nation has not articulated a com-
pelling aerospace vision for over forty years—not
since 1961, when President Kennedy challenged the
nation to put humans on the Moon and to bring
them back safely before the end of the decade.
Although spurred by the Cold War and early suc-
cesses by the Soviet Union in space, the Apollo pro-
gram transformed America into a space-faring
nation, while establishing us as the global acrospace
leader. The human space flight program, with each
mission more ambitious than the last, further moti-
vated an entire generation of the nation’s best and
brightest students to pursue careers in science and
engineering,.
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As we now coast on investments made by the gener-
ations that came before us, the technological and
economic preeminence we have taken for granted is
in jeopardy. Based largely on perspectives and expec-
tations borne of the Apollo era, Americans com-
monly view acrospace as the highest of high-tech
industries. Aerospace was the unique purview of the
advanced society that is America. Today, however,
acrospace and other high-tech industries flourish
globally, offering strong and unprecedented interna-
tional competition in these sectors.

The time is now to shape a bold new aerospace vision
for this century that does not leave us wondering
whether the 20th century saw the ultimate advances
in mobility. In particular, the nation faces a new
imperative for which the aerospace industry is
uniquely positioned to shine: America and its allies
must win the war against terrorism while taking
aggressive measures to strengthen our economy and
improve the quality of life for all Americans.

The nation needs to build on the vision that
President Eisenhower had in 1956 of an interstate
highway system, which transformed America into a
mobile society. Now is the time to provide that same
mobility to all Americans in the air and in space.

We need a bold vision for air transportation that cre-
ates a new, highly automated “Interstate Skyway
System.” The system needs to be safe, secure and
efficient and be able to accommodate the large vol-
ume and variety of civil and military aerospace vehi-
cles the nation will require in the coming decades.

We also need an audacious vision of space explo-
ration that recognizes the solar system as our back-
yard, the Milky Way galaxy as our neighborhood,
and the universe as our hometown. We should do
this not simply because it is fun, or thrilling, or chal-
lenging, or enlightening... but because it, too, repre-
sents an efficient investment in our economic
strength and, ultimately, in our capacity to defend
ourselves against enemies known and unforeseen.

It’s America’s choice.
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The vision that aerospace offers America and the
world is:

Anyone, Anything, Anywhere, Anytime

Just as the Wright brothers’ historic flight in
December 1903 set the course for U.S. global aero-
the the

Commission believes that its national vision for aero-

space leadership in 20th century,
space—Anyone, Anything, Anywhere, Anytime—
will help sustain our leadership in the 21st century.
If we value technologically-driven prosperity, and if
we value security in times of need, and if we do not
want the 20th century to fade as a distant memory of

America’s greatness, then this vision will:

Provide a new era of fast, efficient, global air

mobility;
Enhance our homeland and international security;

Enable a new era of scientific discovery and space
exploration;

Open new markets and high-paying jobs for
Americans; and

Enable technology applications that spread across
the entire economy.

Sustaining Our Global Leadership
Sustaining U.S. aerospace sector leadership needs to
be a national priority. Today, the nation is respond-
ing to a national imperative similar to winning the
Cold War—winning the war against terrorism while
strengthening our global economic leadership.
Aerospace will play a pivotal role in our ability to
respond to this imperative, but the nation needs to
unleash its full potential.

Now is the time for the acrospace sector—govern-
ment, industry, labor and academia—to come
together to address these critical issues, remove the
bureaucratic and other impediments to progress that
have long since outlived their usefulness, and
embrace our vision for aerospace in the 21st century.
This vision will help set and prioritize national
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goals—goals that would help to focus both public
and private sector investments and rekindle the
flame of innovation and determination that once
drove the U.S. to develop the interstate highway sys-
tem and to leave American footprints on the surface
of the moon.

Conclusions
To achieve our vision for aerospace, the Commission
concludes that:

* The nation needs a national aerospace policy;

* There needs to be a government-wide framework
that implements this policy;

* The Administration and Congress need to remove
prohibitive legal and regulatory barriers that
impede this sector’s growth and continually seek to
level the international playing field; and

* Global U.S. aerospace leadership can only be
achieved through investments in our future,
including our industrial base, workforce, long-
term research and national infrastructure.
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RECOMMENDATION #1

The integral role aerospace plays in our economy,
our security, our mobility, and our values makes
global leadership in aviation and space a national
imperative. Given the real and evolving chal-
lenges that confront our nation, government must
commit to increased and sustained investment
and must facilitate private investment in our
national aerospace sector. The Commission there-
fore recommends that the United States boldly
pioneer new frontiers in aerospace technology,
commerce, and exploration.
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Chapter 2 — Air Transportation: Exploit Aviation’s Mobility Advantage

RECOMMENDATION #2: The Commission recommends transformation of
the U.S. air transportation system as a national priority. The transformation
requires:

* Rapid deployment of a new, highly automated Air Traffic Management sys-
tem, beyond the Federal Aviation Administration’s Operational Evolution
Plan, so robust that it will efficiently, safely, and securely accommodate an
evolving variety and growing number of aerospace vehicles and civil and
military operations;

* Accelerated introduction of new aerospace systems by shifting from product
to process certification and providing implementation support; and

e Streamlined new airport and runway development.

Air Transportation: Exploit
Aviation’s Mobility Advantage

Whether aviation’s mobility advantage is used for
economic productivity, military strength, or greater
personal quality of life, it is clearly in the U.S.
national interest to increase both the efficiency and
the use of air transportation.

Efficient air transportation is a tremendous national
asset. U.S. airlines carry more than 600 million pas-
sengers per year.' General aviation aircraft carry an
additional 150 million passengers per year.? Cargo
airlines have made overnight shipping a consumer
and business utility. Airports are regional economic
powerhouses, and more than 11 million American
jobs and $900 billion in U.S. economic activity
derive from aviation’s pervasive reach.> Productivity
growth and our Gross Domestic Product are directly
related to an efficient and growing air transportation
system (Figure 2-1).

Even before the events of September 11th, the U.S.
faced serious aviation challenges.

* Commercial air transport had become unpre-
dictable, with frustrating and expensive delays.
Our air traffic system—Dbased on 1960s technol-
ogy and operating concepts—was approaching

gridlock.

* Economic problems of major U.S. airlines were
becoming evident.

“The Wright Brothers created the single greatest cul-
tural force since the invention of writing. The airplane
became the first World Wide Web, bringing people,
language, ideas, and values together.”

— Bill Gates,
Founder, Microsoft Corporation
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Figure 2-1 Demand for Air Transportation
Outpaces Economic Growth
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¢ Environmental limits on noise and emissions were
impacting worldwide flight
operations and creating inter-
national disputes.

* Our acrospace market leader-
ship was being challenged as
an explicit goal of foreign
competitors.

* And, our country’s investments
in long-term aeronautics research and develop-
ment were insufficient.

The repercussions of September 11 have com-
pounded most of these problems. Decreases in the
demand for commercial air travel, caused in part by
security concerns, additional security costs, and pas-
senger inconvenience are crippling many airlines and
causing massive layoffs. U.S. airline losses in 2001
totaled over $7 billion and are expected to grow to
$9 billion in 2002.*
bankruptcy and more may follow, with ripple effects

Several airlines have filed for

on the health of the entire aerospace manufacturing
sector.

The United States needs
a 21st century global air
transportation system.

As this report is written, the economic health of
America’s The

Commission’s concern over these ongoing events is

airlines continues to decline.
deepened by the lack of consensus among the stake-
holders in the industry, the Administration, and
Congress regarding the near-term solutions that
could or should be employed to return the industry
to a profitable status. There is consensus, however,
that the solutions to this situation are complex and
must involve cooperation among government,
industry, and labor. The airline industry is currently
subject to a myriad of charges and fees that add up
to a significant percentage of a ticket’s total cost. In
fact, the airlines are subject to more federal taxes and
fees than even the alcohol or tobacco industries,
which have been specifically targeted for “sin taxes.”
A healthy airline industry is a national resource that
should be enabled and allowed to prosper.

Any one of these challenges would be cause for seri-
ous concern. Taken together—and we do not have
the choice to ignore any of
them—they call for immediate
and bold action.

The nation’s aviation system must
be the best in the world—and we
must ensure that the disruption
of transportation and services

that followed of

September 11 never occurs again.

the events

The United States needs a 21st century global air
transportation system that provides safe, secure, effi-
cient and affordable transportation of people and

The U.S. economic downturn coupled with additional
security costs resulting from the September 11 terrorist attack
are crippling many airlines and causing massive layoffs.
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goods in peacetime and wartime. We need a system
that:

Enhances national security, strengthens homeland
defense, and enables civil and U.S. military aircraft
to operate without undue restrictions;

Increases U.S. economic competitiveness with a
more efficient, higher capacity air transportation
system; and

Improves the quality of life of all Americans by
enabling them to go where they want, when they
want.

It is now clear that for too long, we have delayed
the development of policies, systems and technolo-
gies needed to solve our air transportation problems.
For too long, we have lacked the national will neces-
sary to make the required investments and guide
them through to application and implementation.

We should wait no longer.

Objective: Delivering People and Goods
Quickly and Affordably—When and
Where Needed

We envision a future in which anywhere, anytime
mobility will enable dramatic improvements in the
productivity of U.S. companies, military capabilities,
and the lives of our citizens.

We believe that air mobility can provide the fastest,
safest, most secure, most reliable, and most afford-
able doorstep-to-destination travel. Business travelers

A new generation of small jets may enable
low-cost, high-speed air taxi service.

Chapter 2 - Air Transportation: Exploit Aviation’s Mobility Advantage
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Both point-to-point and hub-and-spoke

operations will continue to grow.

should be able to plan an important 8:45 a.m. air-
port meeting in any community and be sure that the
flight scheduled to arrive at 8:25 a.m. will be on
time, regardless of weather, visibility, or air traffic
conditions. No longer should extra hours, or even a
day-before arrival, be required. Fast, safe, and secure
point-to-point transportation should be available not
just between major hub airports, but also between
convenient local airports via low-cost, jet air-taxis.

A whole new generation of unpiloted vehicles should
support our homeland security and enable revolu-
tionary commercial applications. Supersonic busi-
ness jets could rapidly connect growing transoceanic
partnerships. Rotorcraft should be used to efficiently
shuttle an increasing amount of passengers and
goods to locations beyond traditional airports.
Lighter-than-air vehicles should provide heavy lift,
security patrols, and high-altitude platforms for sen-
sors and communications. Orders placed on the
Internet in the morning could arrive at your home or
business that afternoon. Our military should be
capable of operating more freely in domestic air-
space. Aircraft should be so quiet and produce so few
emissions that airports will become welcomed assets
in all communities.
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Issues

The nation’s aviation sector is staggering under the
combined load of many challenges. Some of the
challenges are discussed in other chapters of this
report. The lack of coordinated government policies
and integrated actions will be discussed in Chapter 5.
International issues, government support for foreign
manufacturers, and the diminishing U.S. influence
in the definition of global aviation standards will be
discussed in Chapter 6. The immediate financial cri-
sis of the airlines and its effects on U.S. manufactur-
ers will be discussed in Chapter 7. The dramatic
decline in the U.S. workforce and long-term aero-
nautics research will be discussed in Chapters 8 and
9 respectively. Beyond these very serious issues, how-
ever, lies a fundamental roadblock—the need to

transform the U.S. air transportation system.

The U.S. Air Transportation System: Does Not Meet
Future Demand

Our current air transportation system is severely lim-
ited in its ability to accommodate America’s growing
need for mobility. The basic system architecture,
operational rules and certification processes devel-
oped several decades ago do not allow today’s tech-
nologies to be fully utilized and do not allow needed
innovations to be rapidly implemented.

In response to air traffic delays that reached a peak in
the year 2000, the Federal Aviation Administration

2 -
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ISSUES

« U.S. Air Transportation System
— Air Traffic Management Infrastructure
— Certification Process and Airborne Equipage
— New Runway and Airport Development

(FAA) developed an Operational Evolution Plan
(OEP) to expand the capacity of our air transporta-
tion system by 30 percent by the year 2012.° The
Commission supports this plan and, in Interim
Report #2, recommended that it be fully funded.
However, the current OEP does not give the nation
sufficient capacity to meet long-term demand.

The nation must commit to developing and imple-
menting a new air transportation system. This sys-
tem needs to be robust, efficient, safe, secure, and
accommodate an evolving variety and growing num-
ber of aerospace vehicles (e.g., unpiloted, tilt-rotor,
lighter-than-air) and civil and military operations.
Without such a system, the delays that plagued air
travel in the summer of 2000 will be more than a
painful memory—they will be a constant reality.

Getting new technologies, policies and procedures
approved or “certified” for use in our national air
transportation system will require changes in our
current certification process. An RTCA, Inc. study’
of the FAA’s certification process found that:

¢ Technology development and associated product
cycle times have outpaced the applicable FAA
regulations, policy, guidance and oversight

capacity;

* The time and cost to market for new technology
communication, navigation, surveillance and air
traffic management (CNS/ATM) products is pro-
hibitive to the FAA’s National Airspace System
modernization plans and priorities;

* The lack of international agreements concerning
the interoperability of CNS/ATM products and
the harmonization of applicable regulations is a
barrier to defining International Airspace System
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(INAS) operations and to any significant develop-
ment or certification cost efficiencies for the asso-
ciated products and systems; and

¢ Current methods, policies and practices do not
support the types of operations necessary for effi-
cient use of the INAS by the aviation community.

To transform our air transportation system, govern-
ment and industry must work in partnership to
enable certification regulations and processes that
keep pace with advancing technical innovations. We
must be able to efficiently certify the airborne infor-
mation technologies, integrated systems, and com-
munications links that will comprise our future
system.

The FAA is already starting to move in this direction
for certification of operators in its Air Transportation
Oversight System (ATOS). European regulators have
adopted a similar approach to bring advanced new
aviation technologies to the marketplace rapidly. We
should learn from the European experience and
apply such concepts to FAA certification of aircraft
and equipment.

Even when certified for use, airborne equipment that
would enhance the overall capacity and safety of the
aviation system faces a major implementation hur-
dle. Because significant system benefits do not result
until a large number of aircraft become similarly
equipped, operators have strong disincentives to be
among the first to upgrade their aircraft. This prob-
lem must be resolved before the nation’s air trans-
portation system can be effectively modernized.

We also recognize that simply moving aircraft
through the airspace more efficiently will not be
enough to accommodate America’s need for mobil-
ity. We need to be able to land at destinations where
people want and need to go. New runways at a hand-
ful of key locations around the country could
increase the capacity of our air transportation system
significantly. Unfortunately, the current regulatory
approval process for runway construction is so
Byzantine and unpredictable that it currently takes
10 to 15 years to lay just two miles of concrete at one
of our nation’s airports.*

Chapter 2 - Air Transportation: Exploit Aviation’s Mobility Advantage
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Runways need to be developed in a timely manner
without lowering our environmental standards or
running roughshod over local community concerns.
Environmental studies need to be performed
concurrently rather than sequentially. They also must
follow a timely review process to adjudicate disputes.

These three key barriers—the air traffic management
infrastructure, certification and equipage processes,
and new runway and airport development—are dis-
cussed in more detail below.

U.S. AR TRAFFIC MANAGEMENT INFRASTRUCTURE:
NOT SCALABLE AND VULNERABLE. Air transportation’s
inherent speed advantage is being limited by air
traffic infrastructure and operating concepts not
designed for high-volume hub and spoke operations.
Steadily increasing delays in the 1990’s are evidence
of a system operating very near its capacity
limits. On-time flights fell from 81.5 percent
in 1994 to 72.6 percent in 2000, despite increases
in scheduled flight times.” Aviation’s speed advan-
tage is now nearly lost over shorter distances. For
trips less than 500 miles, doorstep to destination
travel time is between 35 and 80 miles per hour.™
Estimates of the cost of aviation delays to the
U.S. economy range from $9 billion in 2000 to over
$30 billion annually by 2015." Without improve-
ment, the combined economic cost of delays over

Without improvement, the combined economic
cost of delays over the period 2000 to 2012 will
be an estimated $170 billion.
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Figure 2-3 The decline in air travel and system delays
following 9/11 is providing temporary capacity mar-
gins that should not be misinterpreted as permanent.
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the period 2000 to 2012 will total an estimated
$170 billion."

Business globalization, economic growth, population
growth, and the inherent value of more efficient
mobility will continually increase air travel demand
and exacerbate capacity shortfalls. The decline in air
travel and system delays following the terrorist attack
of September 11, 2001 is providing temporary
capacity margins that should not be misinterpreted
as permanent. Growing demand will return and
expose a huge underlying problem.

A typical air traffic controller can maintain
awareness of 4 to 7 aircraft at a time.
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In addition, new air transportation services are
emerging that will add even greater capacity chal-
lenges. Point-to-point, low cost airlines (Southwest,
Jet Blue, and others) are growing rapidly even in the
midst of currently depressed demand. The Internet
and the pace of global business will continue to
accelerate airborne cargo delivery demand. Demand
for fractional ownership of small private aircraft will
continue to increase business aviation growth. Point-
to-point air taxi services are in development by entre-
preneurs seeking to capitalize on new, low cost, small
jet aircraft designs. And an extraordinary variety of
unpiloted air vehicles, rotorcraft and lighter-than-
air platforms are emerging to meet a growing
number of military—and perhaps eventually civil—
applications.

Just as important, the nation has new security
requirements for the air transportation system.
Surveillance systems monitoring aircraft flightpaths
need full continental coverage at all altitudes—a
severe challenge for ground-based radar, even with
additional sites. New communications requirements
for voice, data, and ultimately video connections to
in-flight aircraft need to be made secure and contin-
uously available. Commercial and private pilots need
information about restricted airspace and protected
ground sites displayed in their cockpits to avoid acci-
dental intrusions and potentially dangerous security
responses. None of these capabilities are currently
operational.

The FAAs OEP is the only current national develop-
ment effort targeted to address the projected capac-
ity shortfall. It should be fully funded. While the
OEDP is an evolving plan, it falls short of meeting the
nation’s long-term needs. Even if all of the projects in
the OEP were completed on schedule, flight delays
in 2012 would be at least as great as they were in
2000.” In addition, the OEP strategy and resources
do not accommodate the surveillance and communi-
cations requirements that have emerged since 9/11.

The nation’s civil aviation infrastructure is at a simi-
lar juncture as the nation’s highway infrastructure
was in the 1950s. At that time, the nation sought
dramatically improved ground mobility for both
civil and military needs. More country roads,
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Future air traffic management operations will likely exploit a network of ground,
airborne, and space-based systems to safely seperate a growing number of aircraft.

more intersections and more stoplights were not
acceptable solutions. The answer was to build an
entirely new concept designed
for the future. The introduc-
tion of the interstate highway
system was a bold change and
investment that has helped
spur the country’s growth and
economic success for the last
50 years.

Today’s air traffic manage-
ment system for civil aviation
is not much different from
that used in the 1960’. It is
still fundamentally based on
radar tracking, reliance on
analog voice radios and the
guidance of air traffic controllers. Although the sys-
tem is safe, reliable, and still largely capable of han-
dling today’s traffic flow, greater use must be made of
satellite and other new technologies for the system
to keep pace with the projected demands of avia-
tion. The Capstone program in Alaska, the data-
link demonstration in Miami, and the early intro-
duction of Required Navigation Performance (RNP)
are already demonstrating the potential benefits of

2 -

The nation needs a new, highly
automated “Interstate Skyway
System™ that is safe, secure and
efficient and accommodates the
volume and variety of civil and
military air transportation that
will be demanded by the nation
In the coming decades.
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satellites and other new technologies. In addition,
new automation and display technologies, such as
the Standard Terminal Automation Replacement

(STARS) and the
Display System Replacement

System

(DSR), provide technology
platforms for integrating near-
term safety and capacity fea-
tures. However, the aviation
community must also look
past the near horizon and
develop a future concept of
operations and a detailed tran-
sition plan to an air traffic
management system that will
require far greater flexibility
and capacity.

The nation needs a new, highly automated
“Interstate Skyway System” that is safe, secure and
efficient and accommodates the volume and variety
of civil and military air transportation that will be
demanded by the nation in the coming decades.

The Commission sees a powerful opportunity to
develop a common advanced technology infrastruc-
ture that forms the foundation of this new system
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and simultaneously enhance civil aviation, homeland

WHAT WILL THE “NEW”” AIRLINE OPERATIONS LOOK LIKE IN
10 YEARS?

security and national defense. Key technologies
being developed by the Department of Defense
(DoD), National Aeronautics and Space Admin-
istration (NASA), FAA, National Oceanic and
Atmospheric Administration (NOAA) and private

The answer is.... no one knows. Hub and spoke airlines may

hecome more cost efficient. Low cost carriers may dominate. New
industry should be brought together to establish that y

infrastructure, including: small aircraft markets may open up. Or maybe not.

* Secure, high bandwidth digital communication We need a system so robust and adaptable that we don’t need to

systems replacing today’s analog voice radios. _ _
guess at what the future will look like.
* Precision navigation reducing position errors for

all aircraft to within a few meters.

. . ) many of the basic technologies for these capabilities
* Precision surveillance systems accurately locating exist. The DoD, in particular, has developed and
X1ST. 5 > Vv

all aircraft, and automatically detecting any devia- .
used such systems for many years. This investment

tions from an approved path within seconds.

* High-resolution weather forecasts creating
4-dimensional (space and time) profiles, accurate
for up to 6 hours for all atmospheric conditions

affecting aviation, including wake vortices.

* Highly accurate digital data bases depicting ter-
rain, obstacle, and airport information no matter
what visibility conditions exist.

All of this information should be readily accessible

and experience should be aggressively exploited by
the civil sector and supported by the DoD.

Each of the above capabilities would improve avia-
tion. It is their integrated application, however, that
would enable a revolution in air mobility. Conflict-
free pathways for the most efficient and weather-safe
routes could be automatically defined and approved.
Closer—and safer—traffic spacing would use avail-
able airspace and parallel runways much more

efficiently. Slot departure and arrival schedule
could be
30 seconds. Small unpiloted vehicles could safely

and shared among all intended users through a com-

accuracy reduced to less than

mon information system. In short, the nation needs

an air traffic system of “networked precision.”
mix with piloted traffic. Poor visibility could be

With the notable exception of accurate short-term  eliminated as a capacity or safety restriction at any

weather prediction and wake vortex forecasting,  public airport. Air traffic controllers would manage

BUT ISN’T OUR ATTENTION FOCUSED ON FIGHTING A WAR ON
TERRORISM?

It is—and aerospace will help win that war.

But, the Commission also notes—even in the midst of tremendous
national crises—strong U.S. leaders have always been able to see
the long-term picture and invest in the future.

In 1863, at the height of the Civil War, Abraham Lincoln chartered

Future air traffic control concepts can be explored the construction of the first transcontinental railroad.

through computer simulation.
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overall traffic flows in a highly automated system
rather than direct the movement of every flight.

The design, development, and implementation of
this next-generation ATM system will be an exceed-
ingly complex challenge. While the basic system
components can be readily identified, their integra-
tion with new air traffic operating concepts and pro-
cedures will require extremely careful development,
test, and evaluation. Major long-term investments
and commitment will be required from the
Administration and Congress. Government and
industry, civil and military leadership, need to work
together to overcome not only technology issues but
also disagreements among aviation’s many interest
groups.

A federal inter-departmental group, working collab-
oratively with industry, labor, and other stakeholders
should be formed to plan this new, highly automated
air traffic management system. The new system
operational concept should provide operational ben-
efits, harmonize with the international community,
and exploit aircraft performance capabilities. The
new system should not merely be an extension of the

Chapter 2 - Air Transportation: Exploit Aviation’s Mobility Advantage
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traditional concepts based on ground navigation sys-
tems. The plan should take an integrated systems
approach to achieving improved operational per-
formance and should address needed changes in
everything from policies, procedures, and airspace
design to the procurement of hardware and software.

Initial implementation efforts should focus
on changing those federal policies and procedures
that will provide early and significant operational
benefits with little or no added out-of-pocket invest-
ments. The FAA should clearly define requirements
and timelines for Required Navigation Performance
and standardize precision instrument approach
procedures. Additionally, it should focus on opera-
tionally exploiting available technologies like
Automatic Dependent Surveillance-Broadcast (ADS-
B)—a data link that provides situation and intent
information to all pilots and controllers in a geo-
graphic area—as well as capitalize on DoD research
and development investments that have already pro-

duced applicable system capabilities.

CERTIFICATION PROCESS AND AIRBORNE EQUIPAGE:
InNovaTION NEEDED

Certification Process. FAA certification is the gate
through which all new aircraft technologies must
pass before entering the national airspace system.
The bulk of certification regulations and processes
were written and developed in an era whose time has
passed and have not kept pace with new technolo-
gies. The reality of today is that systems are more
integrated and rely more heavily on software than
current regulations and certification processes can
adequately handle. FAA regulations and standards
are mostly designed for components, boxes, and sub-
systems, not for integrated aviation systems.

As a result, an applicant for a new design that incor-
porates new technologies may have to design and
build a system and propose its certification basis
prior to an FAA determination as to whether such an
approach is viable. Certification for new technolo-
gies has, therefore, become highly uncertain in time,
cost, regulatory baseline, and varying FAA regional
office interpretations. Innovations are slowed further
if, because of the uncertainties, manufacturers and
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airlines hesitate to proceed with innovative technol-
ogy or operational developments that are not already
covered by existing certification rules. The regulatory
process needs to be streamlined to enable timely
development of regulations needed to address new
technologies.

Just as certification regulations and processes have
failed to keep pace with the state of tech-
nology, so too have procedural regulations. For
example, over sixty years ago, a margin of safety
for landing distances was applied to commercial
airplanes. The procedural regulation required an
aircraft to be able to land on sixty percent of the
available runway. Sixty percent was picked because,
at the time the regulation was developed, little was
known about runways, or rubber, or braking system
performance. No standardized braking tests or man-
ufacturing processes existed. For all these reasons, the
safety cushion was made very large. Today, despite
the fact that much more is known about system and
landing performance, the 60
percent rule has not changed.™
As a result, aviations opera-
tional procedures are not taking
full advantage of progress in the
known performance of aviation
systems.

The Commission therefore
believes that a new approach to
certification is needed to foster
innovations that will take
advantage of a constantly improving knowledge base
and new technologies that make aviation safer, more

secure, and more efficient.

Current certification processes ensure bit by bit that
a design complies with specific regulations covering
each piece of hardware or software. Instead, the FAA
should focus on certifying that manufacturing
organizations have internal design, simulation, test-
ing, and quality assurance processes for assuring their
products comply with all applicable regulations and
are delivered in a condition for safe operation. Such
an approach would allow FAA personnel to more
effectively focus on the most critical safety aspects of

A fundamental barrier to
progress is the cost and lack
of operator incentives
for implementing system
innovations.

an overall system and safety oversight. Regulations
could also better keep up with technological progress
by becoming less design-specific and more safety-
process focused. The FAA's ATOS, mentioned earlier
as a model for flight standards inspections, is a good
example of such an approach. These principles
should be examined for exten-
sion and application to hard-
ware and software certification.

The Equipage Problem. As
noted previously, many of the
technical capabilities to create a
next generation air traffic con-
trol system already exist, such
as digital data links, Global
Positioning  System (GPS),
ADS-B, advanced flight deck
displays and digital surface mapping. In fact, these
capabilities have existed for many years, some even
decades. But, the civil aviation system has not been
able to incorporate such information-age innova-
tions into its system infrastructure.

One reason for the extremely slow evolution is the
certification process and the inherent cautiousness in
government and industry over introducing unfore-
seen risks into a system where safety is a prime con-
cern. Another reason is a challenging labor environ-
ment within the FAA air traffic organization, where
system modifications can become entangled with
union negotiations. While these issues are quite real,
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the move to a new air traffic management infrastruc-
ture is widely seen as a national necessity by nearly all
parties. Yet, system progress comes at a glacial pace.

Another, more fundamental barrier to progress is the
lack of operator incentives for implementing system
innovations.

Traditionally, the federal government purchases,
operates, and maintains ground and space-based
communication, navigation, and surveillance
systems. Municipalities, with support from federal
and state governments, develop and operate airports.
Airlines and general aviation operators, however,
must purchase and maintain all their aircraft equip-

ment with no federal support.

Thus, the FAA can design, purchase, and install only
the non-airborne portion of a system-wide modern-
ization. Airports can do the same only for the ground
portion of local improvements. However, the future
air traffic architecture must be an interconnected sys-
tem of information exchanges and distributed deci-
sion making among all parts of the network, includ-
ing every aircraft. Aircraft operators must equip with
compatible hardware and systems in order for a
modernized air traffic network to succeed.

Unfortunately, individual airlines and general avia-
tion operators who are expected to pay for aircraft
equipage have neither the incentives nor the money
to do so. Voluntary airline equipage for air traffic
control modernization has always been a problem.
From an operator’s view, the reason is simple: eco-
nomics and risk. “Early equippers” of upgraded air

Chapter 2 - Air Transportation: Exploit Aviation’s Mobility Advantage

traffic systems technologies take on a number of
additional risks because:

* The system may not work as needed;
* Early devices and installations are more expensive;

* Proposed standards or requirements may change;

and
* Better technology may overtake early systems.

Most important, “early equippers” generally receive
few operating efficiency benefits until a critical mass
of similarly equipped aircraft make air traffic opera-
tional changes and system efficiencies practical.
Unilaterally equipping a few aircraft with digital data
links, GPS position reporting, and/or reduced wake
vortex designs provides no significant individual
operator benefits even though they would provide
major capacity and safety benefits if installed system-
wide.

“Late equippers,” on the other hand, face few of the
early system development, design standard, cost, or
installation risks. And, if the critical mass has already
formed to create air traffic efficiency changes, late
equippers accrue immediate operational benefits.

The results of this situation are disastrous for mod-
ernization. Individual airlines and operators clearly
find it in their best interests to delay equipage, espe-
cially given their current weak financial situation. As
a result, system developments are continuously
deferred. Just as damaging, avionics suppliers do not
aggressively develop innovative products for network
improvements when there are no reliable customers.
The circle is vicious and quite real.

The FAA currently has two regulatory levers it can
use to address the equipage problem:

* Establish a rule mandating equipage. While rule-
making can be very effective, it has not been
aggressively employed for operational as opposed
to safety improvements. Rulemaking is typically
used only when a broad new capability is clearly
ready and development risks are low. It is subject
to a legal process that can take significant time,
and is subject to “least common denominator”

2-11

FINAL REPORT OF THE COMMISSION ON THE
FUTURE OF THE UNITED STATES AEROSPACE INDUSTRY



Aerospace Commission

pressure to accommodate weaker or more reluctant
participants. Rulemaking is also generally not “tar-
getable,” and seeks to cover a broad range of users
in a single action. As a result, if a significant num-
ber of users strenuously object, the rule may not be
issued or its deadline for implementation is

delayed.

* Offer equippers various levels of operational benefits.
These incentives could include preferred airspace,
routings, runway access, or others. Operational
benefits are limited to those aircraft or operators
that can clearly exploit the advantage. Importantly,
the payback for a given operational advantage is
typically best seen from a total system perspective,
not an individual operator perspective.
Operational benefits do not typically save enough
fuel or time for an individual operator that they
quickly pay for themselves. Equipage proposals
with such multi-year paybacks are generally
rejected by a typical airline. It is also not reasonable
to expect that a small aircraft operator would equip
with avionics that exceed the cost of his or her air-
craft.

These two levers are insufficient to motivate the
aggressive operator investments in airborne equip-
ment needed for system-wide infrastructure
improvements. The Commission sees the need for
more direct government action and support to over-
come the equipage problem.

THE “EARLY IMPLEMENTER” CHALLENGE 1S NOT UNIQUE TO
AVIATION

Cities and towns that desire real estate development in an area not
served by existing roads, sewers, electrical, and water utilities recog-
nize that the first builder in an area will not pay for common infra-
structure if subsequent builders do not also share the cost.
Otherwise, all developers would wait for someone else to build first.

Municipalities often overcome this problem by overseeing the reim-
bursement of the developer who first installs the required infrastruc-
ture with fees collected from subsequent builders.

2 -

The Commission believes that airborne equipment
needed for safe, secure, and efficient system-wide
operations should be deemed part of the national
aviation infrastructure. The FAA should be encour-
aged to also utilize a third incentive lever to support
and motivate operator equipage. The form of that
support could be any of the following:

o Full federal funding for system-critical airborne
equipment. Even if the government fully financed
the communication, navigation, and other
airborne equipment required for a next-generation
ATM network, the total cost would be well below
the costs of system delays and inefficiencies to the
national economy. In addition, it might cost less
and provide additional security to equip the civil
fleet with modified military technology than
it would to retrofit military aircraft with civil
systems.

Partial equipage funding. At less cost to the govern-
ment than full funding, a defined credit in the
form of a voucher or tax incentives could partially
offset the initial cost of equipage. The government
would need to estimate the voucher value neces-
sary to motivate early adaptation by a critical mass
of aircraft operators.

* Auctioned investment credits. The government
could motivate a limited number of installations
with a credit voucher whose value is determined by
an auction process. Airlines or operators could
competitively bid on the offered support level until
a pre-determined number of users committed to
early equipage. Thus market forces would deter-
mine the minimum level of federal funding sup-
port needed to overcome the “early equipage”
problem.

The Commission believes that the equipage problem
is real, critical to future increases in the nation’s air
traffic capacity and must not be ignored. It makes no
sense for federal and local governments to invest bil-
lions of dollars in modernizing the air traffic system
infrastructure if a required piece of that infrastruc-
ture is left for voluntary funding by private entities
that have little or no incentive to invest.
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New RunNway AND AIRPORT DEVELOPMENT: TAKES
Too LonNG. Meeting the nation’s demand for air
transportation, and fully exploiting its benefits will
also require a ground infrastructure that accommo-
dates significant traffic increases. The airport infra-
structure is a national asset that needs system-level
attention. Many of the nation’s major airports are
currently operating near or at their capacity limits
during large portions of the day (Figure 2-4). More
significantly, airport delays begin to grow rapidly
when the demand/capacity ratio reaches just 60 per-
cent.” Although U.S. air passenger traffic has
increased 40 percent since 1991, only 7 new major
airport runways (an approximately 5 percent increase
in the number of runways at the top 50 airports) and
a single new major airport were constructed during
that time. The Air Transport Association has noted
that during that same time, 47 sports stadiums were
constructed in those cities with the top 30 most
delay-prone airports.

The environmental approval process, and in particu-
lar, objections to aircraft noise and emissions are the
primary barriers to building new airports or adding
new runways at existing airports.

The Approval Process. While many airports around
the country have realized the need to add capacity,
construction projects had been held up due to a lack
of financial investment by the federal government
and an inefficient approval process. With the passage
of the Aviation Investment and Reform Act for the
21st century (AIR-21) in 2000, airports now have an
increased and dependable funding stream. But
lengthy and duplicative environmental reviews of

Figure 2-5 Large Hub Airports Opened Since 1990
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Figure 2-4 An Increasing Number of Major
Airports Are Nearing Capacity Limits.
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Source: FAA/George L. Donohue, Aviation Systems Engineering

proposed projects remain. As stated earlier, even
without opposition, a review for a proposed airport
construction project can take 10 years. In many
cases, the reviews take 15 to 20 years, and some cases
go on for over 20 years.

Given the importance of air mobility to the national
interest and the integral role that major airports
play in providing that mobility, this review time-
frame is simply unacceptable. It can and should be
significantly shortened through federal legislation
that includes the following considerations:

* The federal government should recognize that
major airports are an instrumental part of the
national air transportation infrastructure. A bal-
ance of national need with valid local priorities
must be maintained.

Figure 2-6 Major New Runways Built Since 1990

w

N

DTW SLC DFW MEM* PHL PHX

oI I III II

92 93 94 95 96 97 98 99 00 01

New Runways at Large Hubs

*MEM is a medium hub, but has a substantial cargo operation
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* The FAA should assume a lead agency role for
developing and implementing a coordinated air-
port capacity project review process across the gov-
ernment. Working with aviation stakeholders, an
inter-agency group should be established to
develop a national plan for airport improvements
that would identify critical airport capacity proj-
ects. The FAA and other federal agencies should
expedite their environmental reviews as a national
priority for these critical airport capacity projects.
Analyses, permits, licenses, and approvals should
be conducted concurrently to the maximum extent
possible.

* Under current law, the FAA and other agencies
must study whether a reasonable alternative exists
to a proposed capacity project. At major airports
where delays are significant and affect the func-
tioning of the entire national airspace system, it
should be clear that no alternative other than
another capacity project at that same airport is a
reasonable solution. The FAA Administrator
should be able to declare an “alternatives analysis”
unnecessary for projects at designated critical
airports.

* Existing environmental laws and regulations
should not be weakened or changed. Arguments
for or against a particular project should be con-
sidered carefully and publicly, but unending delays
through court challenges should be minimized.
Reasonable judicial review should be conducted in
the U.S. Court of Appeals or higher courts.

The Commission believes the President has taken a
significant step toward implementing these actions
with an Executive Order signed on September 18,
2002. The Commission believes Congressional
action to support streamlined airport and runway
development should now follow.

Aircraft Noise and Emissions. Aircraft noise remains
the single most significant local objection to airport
construction. Although airplanes are much quieter
today than they were in the past, objectionable noise
levels still depress local real estate values and impact
the quality of life in localities receiving the economic
benefits of air transport.

Aviation is a truly global enterprise. Recognizing
this, the United Nations established the Inter-
national Civil Aviation Organization (ICAO) to
develop international aviation standards and recom-
mended practices.

ICAO standards, a vital element of a balanced
approach to environmental management, are set on
the basis of “best available” aircraft noise and emis-
sions technology. The steady progress in setting more
stringent environmental standards reflects the
tremendous community benefits achieved by the avi-
ation industry through reduced aircraft noise and
emissions. But, these accomplishments have only
been possible because of historically well-funded
public-private NASA/industry research and develop-
ment partnerships responsible for the development
of advanced technologies. Today, these vital pro-
grams are threatened by critical under-funding.

The substantial reduction in local noise resulting
from the phase-out and conversion of noisier Stage 2
aircraft is a significant accomplishment for the
nation. Of the 7.5 million people affected by unac-
ceptable (greater than 65 dB Day-Night Level
(DNL)) noise levels in 1975, less than 400,000 are
affected today. Airlines spent over $4 billion to
achieve this end.” But, more remains to be done.

Figure 2-7 Computer Model Contours of Noise
Boundaries Around Chicago’s O’Hare Airport Show
Projected Impact of Reducing Aircraft Noise
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Source: NASA
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With adequate research, major noise reduction
breakthroughs may be possible. NASA’s recently
released Aeronautics Blueprint highlights a combina-
tion of engine, acrodynamics, materials, flight sys-
tems, and other technologies that offer the hope of
reducing noise by 90 percent (10 dB)."

Yet, despite continued existence of noise problems
and the possibility of significant improvements, the
federal government invests only $20 million per year
in basic, pre-competitive research to reduce engine
and airframe noise.” Current funding levels are inad-
equate to achieve the long-term FAA goal of reduc-
ing community noise exposure to the confines of the
airport, a goal dependent on NASA research and
development, the seed corn of a viable U.S. com-
mercial aviation industry.

Emissions problems are similar to the noise problem,
and the two are very interrelated. The local commu-
nity effect from oxides of nitrogen (NOx) and high
altitude effect from carbon dioxide are becoming
limiting factors to aviation’s growth. Solutions to
reduce noise and carbon dioxide often cause the pro-
duction of nitrogen oxides to increase, creating a sig-
nificant challenge to reducing noise and emissions
simultaneously. In addition, carbon monoxide,
unburned hydrocarbons and particulate matter,
water vapor, sulfur oxides, and aromatics must also
be reduced, but face similar trade-off challenges.
NASA research and development programs aim to
overcome these severe challenges.

Power, propulsion, and fuel design breakthroughs are
achievable. However, the national research and
development effort is exceedingly small compared to
the magnitude of the problem and the payoff for its
mitigation. The Commission believes that additional
government investment in long-term research is
imperative to solve the serious challenges of aircraft
noise and emissions. Chapter 9 of this report further
describes these needs.

Conclusions

The Commission concludes that superior mobility
afforded by air transportation is a huge national asset
and competitive advantage for the United States.

Chapter 2 - Air Transportation: Exploit Aviation’s Mobility Advantage

Because of the tremendous benefits derived from a
highly mobile citizenry and rapid cargo transport,
the United States must make consistent and signifi-
cant improvements to our nation’s air transportation
system a top national priority.

TransrorRM THE U.S. AIR TRANSPORTATION SYSTEM AS
A NarionaL PrioriTy. We need national leadership
to develop an air transportation system that simulta-
neously meets our civil aviation, national defense
and homeland security needs. Today, leadership and
responsibility are dispersed among many federal,
state and local organizations that impact the aviation
community. In the federal government, this includes
the Department of Transportation’s Federal Aviation
Administration, NASA, Environmental Protection
Agency, and the Departments of Defense, Com-
merce, and State.

Often these departments and agencies deal with avi-
ation-related issues independently, without adequate
coordination, and sometimes at cross-purposes. All
have separate authorizing and appropriating Con-
gressional committees. State and local governments
also play important aviation development roles and
private industry has numerous near-term competing
forces that often delay longer-term solutions. Only
strong federal leadership, aimed at a national objec-
tive, can sustain a transformational effort.
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Derroy A New, HiGHLY AUTOMATED AIR TRAFFIC
MaNAGEMENT SysTeM. The core of an integrated
21st century transportation system will be a com-
mon advanced communications, navigation and sur-
veillance (CNS) infrastructure and modern opera-
tional procedures. The system needs to allow all
classes of aircraft, from airlines to unpiloted vehicles,
to operate safely, securely, and efficiently from thou-
sands of communities based on market size and
demand. It also needs to be able to operate within a
national air defense system and enable military and
commercial aircraft to operate around the world in
peacetime and in war.

As a first step, the Commission recommended in its
second Interim Report “the Administration should
immediately create a multi-agency task force with
the leadership to develop an integrated plan to trans-
form our air transportation system.” This task force
should be immediately assigned the leadership role
to establish a Next Generation Air Transportation
System Joint Program Office that brings together
needed participation from the FAA, NASA, DoD,
Office of Homeland

Oceanographic and Atmospheric Administration,

Security,  National
and other government organizations. Within a year,
the Joint Program Office should present a plan to the
Administration and the Congress outlining the over-
all strategy, schedule, and resources needed to
develop and deploy the nation’s next generation air
transportation system.

As this transformational plan is developed, the FAA
must continue to implement the Operational
Evolution Plan. FAA and NASA must also continue

to perform critical long-term research. The
Commission also recommended in Interim Report
#2 “the Administration and Congress should fully
fund air traffic control modernization efforts in fiscal
year 2003 and beyond, and prioritize FAA and
NASA research and development efforts that are the
critical building blocks for the future.”

PrOVIDE CERTIFICATION PROCESS AND AIRBORNE
Equirace InnovaTioN. The Commission calls for a
new approach to the regulation and certification of
aircraft technology, processes and procedures. The
government also needs new mechanisms to accelerate
the equipage of aircraft in order for the nation to
realize broader system benefits. Airborne equipment
needed for safe, secure, and efficient system-wide
operations should be deemed to be part of the
national aviation infrastructure.

o Shift from product to process certification. Instead of
a focus on rules and regulations that dictate the
design and approval of each particular piece of
hardware or software, the FAA should focus on
certifying that design organizations have safety
built into their processes for designing, testing,
and assuring the performance of an overall system.

* Solve the airborne equipage problem. The govern-
ment, in partnership with industry, must be more
responsible for airborne equipment development
and continuous modernization. In addition to cur-
rent regulatory and operational incentives, the
government should consider options to motivate a
critical mass of early equippers, including full fed-
eral funding for system-critical airborne equip-
ment, tax incentives or vouchers for partial fund-
ing support, and competitively auctioned credit
vouchers.

STREAMLINE AIRPORT AND RUNWAY DEVELOPMENT.
The FAA and other agencies should expedite new
runway and airport development as a national prior-
ity. Further, because aircraft noise and emissions con-
strain capacity growth, additional government
investment in long-term research in this area is
imperative.
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Act Now. The Commission sees compelling reasons
for the Administration and Congress to take imme-
diate action. First, new homeland security and
defense requirements call for system capabilities not
previously anticipated. Second, an entirely new level
of transportation efficiency and national mobility
can be enabled by more flexible, scalable, higher pre-
cision aviation operations. Third, inherently long
lead times required for major aviation changes
demand preparation far ahead of anticipated
demand. And fourth, ther