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NASA Vision NASA Mission

NASA is an investment in America’s future .
As explorers, pioneers, and innovators, we
boldly expand frontiers in air and space to
i n s p i re and serve America and to benefit
the quality of life on Eart h .

• To advance and communicate scientific
knowledge and understanding of the
E a rth, the solar system, and the universe

• To advance human exploration, use, 
and development of space

• To re s e a rch, develop, verify, and 
t r a n s f e r advanced aeronautics and
space technologies



For millennia, human beings have

attempted to expand their horizons,

both geographic and intellectual.

Today, as we build the International

Space Station, send probes beyond the

solar system, and point our orbiting 

telescopes to the farthest reaches of

the universe, we have progressed 

farther in this effort than our ancestors

could have dreamed possible. I am

proud to say that the United States

leads this physical and intellectual

expedition and that NASA has been,

since its inception, at the forefront of

the quest. This Strat egic Plan ch a rts our

trajectory into the frontiers of flight,

space, and knowledge. It explains our

mission and why it is important for the

Nation and for humanity.

Core Values

In conducting our work, we are guided

at all times by four central values . The

fi rst of these is safe t y. NASA is committed

to pre s e rving the safety of the publ i c, our

astronauts, our employees, and our

high-value assets. Every program

described in this Plan has been

reviewed with an eye toward further

steps that we can take to ensure the

safety of the outcome and all those

who work so diligently for its success.

We also hold as core values integrity

NASA’s Core Values Administrator’s
Strategic Outlook 

n Safety

NA S A’s mission success starts with safe t y.

A commitment to safety permeates

everything we do. We are committed 

to protecting the safety and health of

the general public, the NASA wo rk fo rc e,

and our high-value assets, on and off

the ground.

n People

Our greatest strength is our workforce,

a team of highly qualified individuals

t h at is rep re s e n t at ive, at all leve l s,

of A m e ri c a ’s dive rs i t y. We foster a 

c u l t u re of tru s t , re s p e c t , t e a m wo rk ,

c o m mu n i c at i o n , c re at iv i t y, e q u a l

o p p o rt u n i t y, and empowe rm e n t .

n Excellence

We are committed to excellence. We

continuously improve our processes,

products, and services to better serve

our customers.

n Integrity

We are honest and ethical in all that we

d o. We deliver on our commitments,a n d

we are accountable for our perfo rm a n c e.

“This Strategic Plan chart s
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and a dedication to excellence. We

highly value our people. These values

are not only central to responsible 

public service; they are essential to 

the success of the challenging program

charted in this Plan.

Fundamental Questions

At the heart of this plan are the six 

fundamental questions that appear on

the next page. Some of these questions

have been with us since the beginning

of human consciousness; some are the

product of the Space Age. They pertain

to the nature of life and the universe,

to the fundamental processes of 

existence, and to how we may apply

human intelligence and determination

to transcend the known boundaries of

time and distance, improving our lives

and those of our descendants . These

questions are the reason we undertake

our mission.

Our Program

This Strategic Plan includes both 

near-term priorities—flying the 

Space Shuttle safely and building the

International Space Station—and

longer-term investments in America’s

future —developing more affordable,

reliable means of access to space and

conducting cutting-edge scientific and

technological research. It draws on

NASA’s strengths in engineering and

science and reflects the revolutionary

insights and cap abilities on the hori zo n

in areas such as biotech n o l ogy,

n a n o t e ch n o l ogy, and info rm ation 

t e ch n o l ogy. It describes our vision 

for expanding air and space frontiers,

serving America, and improving 

life on Earth.

NA S A’s past, p re s e n t , and future success

is in large part due to our outstanding

civil service and contractor workforce.

I am convinced that there is no more 

d e d i c ated group of people serving 

a ny Gove rnment age n cy in the United

S t ates or the wo rl d.

We at NASA wo rk to serve yo u , the 

p u bl i c. Please send us your thoughts 

on NA S A’s Strat egic Plan, and join us 

on our mission of discove ry into the 

21st century.

Daniel S. Goldin
NASA Administrator

our trajectory into the frontiers of flight, space, and knowledge.”
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The Fundamental Questions

Q:1 How did the universe,
galaxies, stars, and planets 
form and evolve, and what is
their destiny?  How can our 
exploration of the universe and
our solar system revolutionize
our understanding of physics,
chemistry, and biology?

Q:2 Does life in any form,
however simple or complex, 
carbon-based or other, exist 
elsewhere than on Earth? 
Are there Earth-like planets
beyond our solar system?

Q:4 What is the fundamental
role of gravity and cosmic 
radiation in vital biological, 
physical, and chemical systems
in space, on other planetary
bodies, and on Earth, and how
do we apply this fundamental
knowledge to foster a permanent
human presence in space and 
to improve life on Earth?

Q:5 How can we enable 
revolutionary technological
advances to provide air and
space travel for anyone, 
anytime, anywhere, more safely,
more affordably, and with less
impact on the environment, and
improve business opportunities
and global security?

NASA seeks answers
to fundamental 
questions of science
and technology.
These questions
s e rve as the 
foundation for 
our goals.

4



Overview

Q:3 How can we utilize 
the latest findings about the 
Sun, Earth, and other planetary
bodies to develop accurate, 
p redictive environmental, weather,
climate, natural disaster, and 
natural resource models to help
ensure sustainable development
and improve the quality of life 
on Earth? 

Q:6 What cutting-edge 
technologies, processes, 
techniques, and engineering 
capabilities must we develop to
enable our research agenda in
the most productive, safe, 
economical, and timely manner?
How can we most effectively
transfer knowledge from our
research and discoveries to 
benefit both commercial venture s
and the quality of human life?

This Strategic Plan describes how 
we will pursue our vision, implement
our mission, and seek answers to 
fundamental questions of science and
technology that provide the foundation
for our goals and objectives.

In addition to our vision and mission,
NASA’s strategic architecture consists 
of five Strategic Enterprises supported
by four Crosscutting Processes. The
Strategic Enterprises are NASA’s primary
mission areas. The Crosscutting
Processes are common functional 
activities, coordinated across the
Agency, and performed by all of the
Strategic Enterprises. They are the
processes that NASA uses to develop
and deliver products and services to
our customers. The Agency’s goals and
objectives are organized by Strategic
Enterprise and Crosscutting Process.

This Strat egic Plan also incl u d e s
roadmaps showing anticipated progress
toward achieving NASA’s goals and
objectives over the next 25 years. The
initial roadmap timeframe (2000–2005)
covers near-term plans; this is the 
period required by the Government 
Performance and Results Act (GPRA)
and the President’s 5-year budget.
Mid- and long-term plans are pre s e n t e d
in the 2006–2011 and 2012–2025 
timeframes. These roadmaps and the
goals and objectives they support 
represent a balanced set of science,
exploration, and technology 
development outcomes that we 
believe can be accomplished over 
the next 25 years.

Achieving our goals and objectives over
the first quarter of the 21st century will
contribute to national priorities: the
p rotection of Eart h ’s fragile env i ro n m e n t ,
educational excellence, peaceful
exploration and discovery, and 
economic growth and security.

5
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Summary: NASA Goals and Objectives at a Glance

Enterprise 

n S c i e n c e : O b s e rve, understand,
and model the Earth system 
to learn how it is changing 
and the consequences for 
life on Earth

n Applications: Expand and 
accelerate the realization of 
economic and societal benefits
f rom Earth science, inform a t i o n ,
and technology

n Technology: Develop and
adopt advanced technologies 
to enable mission success 
and serve national priorities

n Science: Chart the evolution
of the universe, from origins 
to destiny, and understand its 
galaxies, stars, planets, and life

n Support Human Spaceflight:
Use robotic science missions as
f o re runners to human exploration
beyond Low-Earth Orbit

n Technology: Develop new
technologies to enable 
innovative and less expensive
research and flight missions

n Education and Public
Outreach: Share the excite-
ment and knowledge generated
by scientific discovery and
improve science education

Goals Objectives 

n Understand the structure of the universe, from its earliest beginnings to its ultimate fate
n Explore the ultimate limits of gravity and energy in the universe
n Learn how galaxies, stars, and planets form, interact, and evolve
n Look for signs of life in other planetary systems
n Understand the formation and evolution of the solar system and the Earth within it
n P robe the evolution of life on Earth, and determine if life exists elsewhere in the solar system
n Understand our changing Sun and its effects throughout the solar system
n Chart our destiny in the solar system

n Investigate the composition, evolution, and resources of Mars, 
the Moon, and small bodies

n Develop the knowledge to improve space weather forecasting

n Acquire new technical approaches and capabilities
n Validate new technologies in space
n Apply and transfer technology

n Share the excitement of space science discoveries with the public
n Enhance the quality of science, mathematics, and technology education, 

particularly at the precollege level
n Help create our 21st century scientific and technical workforce

n Discern and describe how the Earth is changing
n Identify and measure the primary causes of change in the Earth system 
n Determine how the Earth system responds to natural and human-induced changes
n Identify the consequences of change in the Earth system for human civilization
n Enable the prediction of future changes in the Earth system 

n Demonstrate scientific and technical capabilities to enable the development of practical 
tools for public- and private-sector decision makers

n Stimulate public interest in and understanding of Earth system science and encourage 
young scholars to consider careers in science and technology

n Develop advanced technologies to reduce the cost and expand the capability for 
scientific Earth observ a t i o n

n Develop advanced information technologies for processing, archiving, accessing, 
visualizing, and communicating Earth science data

n Partner with other agencies to develop and implement better methods for using 
remotely sensed observations in Earth system monitoring and prediction

Space 
Science
Addresses 
Fundamental 
Questions 1, 2, & 6 

Earth
Science
Addresses
Fundamental 
Questions 3 & 6
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n Invest in the development of high-leverage technologies to enable safe, effective 
and affordable human/robotic exploration

n Conduct human health and engineering research on the International Space Station 
to enable exploration beyond Earth orbit

n Enable human exploration through collaborative robotic missions
n Define innovative human exploration mission approaches
n Develop exploration/commercial capabilities through private-sector and international part n e r s h i p s

n Provide and make use of safe, affordable, and improved access to space
n Operate the International Space Station to advance science, exploration, engineering and commerc e
n E n s u re the health, safety, and perf o rmance of humans living and working in space
n Meet sustained space operations needs while reducing costs

n I m p rove the accessibility of space to meet the needs of commercial re s e a rch and development
n Foster commercial endeavors with the International Space Station and other assets
n Develop new capabilities for human space flight and commercial applications through 

p a rtnerships with the private sector

n Engage and involve the public in the excitement and the benefits of—and in setting 
the goals for—the exploration and development of space

n P rovide significantly more value to significantly more people through exploration and 
space development eff o rt s

n Advance the scientific, technological and academic achievement of the Nation by 
sharing our knowledge, capabilities and assets

n Explore the Space Frontier

n Enable Humans to Live and 
Work Permanently in Space

n Enable the Commercial 
Development of Space

n Share the Experience and 
Benefits of Discovery

Enterprise Goals Objectives 

n Enable Exploration: Conduct
research to enable safe and 
productive human habitation 
of space  

n Science: Use the space 
environment as a laboratory to 
test the fundamental principles
of physics, chemistry, and biology

n Commerce: Enable and 
promote commercial 
research in space

n Outreach: Use space research
o p p o rtunities to improve academic
achievement and the quality of life

n Conduct research to ensure the health, safety, and performance of humans living 
and working in space

n Conduct physical science research on planetary environments to ensure safe and 
effective missions of exploration

n Conduct research on biological and physical processes to ensure future
missions of exploration

n Investigate chemical, biological, and physical processes in the space environment, 
in partnership with the scientific community

n Develop strategies to maximize scientific research output on the International 
Space Station and other space research platforms

n Assure that NASA policies facilitate industry involvement in space research
n Systematically provide basic research knowledge to industry
n Provide technical support for companies to begin space research
n Foster commercial research endeavors with the International Space Station 

and other assets

n Engage and involve the public in research in space
n Advance the scientific, technological, and academic achievement of the Nation 

by sharing our knowledge, capabilities, and assets

Biological and
Physical
Research
Addresses
Fundamental 
Questions 4 & 6

Human
Exploration and
Development 
of Space
Addresses 
Fundamental 
Questions 4 & 6
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Enterprise 

Aerospace 
Technology
Addresses
Fundamental 
Questions 5 & 6

n Revolutionize Aviation:
Enable a safe, environmentally
friendly expansion of aviation

n Advance Space
Transportation: Create 
a safe, affordable highway
through the air and into space

n Pioneer Technology
I n n o v a t i o n : Enable a re v o l u t i o n
in aerospace systems

n Commercialize Technology:
Extend the commercial 
application of NASA technology
for economic benefit and
improved quality of life

Goals Objectives 

n Increase Safety –Make a safe air transportation system even safer
n Reduce Emissions–Protect local air quality and our global climate
n Reduce Noise–Reduce aircraft noise to benefit airport neighbors, 

the aviation industry, and travelers
n Increase Capacity–Enable the movement of more air passengers with fewer delays
n Increase Mobility–Enable people to travel faster and farther, anywhere, anytime

n Mission Safety–Radically improve the safety and reliability of space launch systems
n Mission Affordability–Create an affordable highway to space
n Mission Reach–Extend our reach in space with faster travel

n Develop advanced engineering tools, processes, and culture to enable rapid, 
high-confidence, and cost-efficient design of revolutionary systems

n Develop revolutionary technologies and technology solutions to enable 
fundamentally new aerospace system capabilities and missions

n Facilitate the greatest practical utilization of NASA know-how and 
physical assets by U.S. industr y
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Crosscutting Processes 

Goals Objectives 

n Manage Strategically:
Enable the Agency to carry out 
its responsibilities effectively,
efficiently, and safely through
sound management decisions 
and practices.

n Provide Aerospace Products
and Capabilities: Enable
NASA’s Strategic Enterprises
and their Centers to deliver
products and services to our
customers more effectively 
and efficiently.

n Generate Knowledge: Extend
the boundaries of knowledge 
of science and engineering
through high-quality research.

n Communicate Knowledge:
Ensure that NASA’s customers
receive information derived
from the Agency’s efforts in a
timely and useful form.

n Protect the safety of our people and facilities, and the health of our workforce
n Enhance the security, efficiency, and support provided by our information 

technology resources
n Manage our fiscal and physical resources optimally
n Achieve the most productive application of Federal acquisition policies
n Invest wisely in our use of human capital, developing and drawing upon the 

talents of all our people

n Enhance program safety and mission success in the delivery of products 
and operational services

n Enable technology planning, development, and integration driven by 
Strategic Enterprise customer needs

n Facilitate technology insertion and transfer, and utilize commercial partnerships 
in research and development to the maximum extent practicable

n Improve NASA’s engineering capability, to remain as a premier engineering 
research and development organization 

n Capture engineering and technological best practices and process knowledge 
to continuously improve NASA’s program/project management

Improve the effectiveness with which we–
n Acquire advice from diverse communities 
n Plan and set research priorities 
n Select, fund, and conduct research programs
n Analyze and archive data and publish results

n Share with the public the knowledge and excitement of NASA’s programs in a 
form that is readily understandable.

n Disseminate scientific information generated by NASA programs to our customers.
n Transfer NASA technologies and innovations to private industry and the public sector.
n Support the Nation’s education goals.
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Summary: NASA High Level Roadmap—Contributions to National Priorities

Agency Mission Enterprises 

Space 
Science 
Addresses 
Fundamental 
Questions 1, 2, & 6 

Earth
Science
Addresses
Fundamental 
Questions 3 & 6

Biological
and Physical
Research
Addresses
Fundamental 
Questions 4 & 6

Human
Exploration and
Development 
of Space 
Addresses
Fundamental 
Questions 4 & 6

Aerospace 
Technology
Addresses
Fundamental 
Questions 5 & 6

Note:
This is a high-level summary of
25-year plans toward achievement
of Enterprise goals and objectives.

For detailed information, see the
Enterprise Roadmaps in the
Enterprise sections.

To advance and communicate
scientific knowledge and 
understanding of Earth, the
solar system, and the universe

To advance human exploration,
use, and development of space

To re s e a rch, develop, verify,
and transfer advanced 
aeronautics, space, and
related technologies

Near-term Plans 
2000–2005

n Study structure of collapsed objects and star forming nebulae, fine
details of microwave background, early formation of galaxies and of
stars, dust in other planetary systems, origins of gamma-ray bursts,
and the composition of material between stars.

n Study Saturn, Titan, the composition of comets and asteroids, 
the orbits of Near-Earth Objects, and the surface and atmosphere
of Mars; and return dust and solar wind samples.

n Study the Sun’s atmosphere and interior, the interactions 
between the solar wind and Earth’s magnetosphere, and 
solar coronal mass ejections.

n Develop advanced technologies in areas such as avionics, power
s o u rces, optics, bioassay technology, and sample re t u rn.

n Measure global rainfall, uptake of atmospheric carbon dioxide (CO2),
atmospheric temperature and humidity, cloud properties, global
ocean winds, and topography; and produce 3-D maps of the entire
inhabited surface of the Earth. Expand use of commercial systems 
in collecting data.

n Employ high-perf o rmance computing to address Earth system modeling
challenges; validate revolutionary technologies and satellite formation 
flying; and explore new instrument concepts.

n Identify mechanisms of health risk and potential physiological and
psychological problems to humans living and working in space, and
begin developing and testing countermeasures.

n Begin to conduct scientific and engineering research, and enable
c o m m e rcial re s e a rch activities on the International Space Station (ISS).

n Obtain key data for human mission design decisions from robotic 
science missions and develop technologies, interd i s c i p l i n a ry 
knowledge, and candidate approaches for human missions beyond
Low-Earth Orbit (LEO) with a 5- to 10-fold reduction in costs.

n Complete ISS development to enable long-duration research. 
n Create new approaches to collaborative partnerships with the 

private sector for the development of future human space 
exploration capabilities.

n Develop and demonstrate technologies to reduce the aviation 
accident rate, aircraft emissions, and noise. Improve terminal 
area productivity, support the Federal Aviation Administration’s
National Airspace System modernization, and develop t e c h n o l o g i e s
for general aviation aircraft and infrastru c t u re impro v e m e n t s .

n Develop processes and technology improvements to support safer 
crewed launches and reduced cost of launches, and develop
advanced space transportation concepts.

n Develop advanced engineering tools, processes, and design 
e n v i ronments, and pioneer basic re s e a rch in re v o l u t i o n a ry technologies
such as nanotechnology, information technology, and biotechnology.

NASA is an investment in America’s future.  As explorers, pioneers, and
inspire and serve America and to benefit thequality of life on Earth.
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Mid-term Plans 
2006–2011

Long-term Plans
2012–2025

C o n t r i b u t i o n s
to National
P r i o r i t i e s

n Measure dark-matter, baryon, vacuum-energy densities, and 
gravitational waves from black holes; determine origin of cosmic
rays and the role of active galactic nuclei in gamma-ray 
b a c k g round; observe star birth in nebular cocoons; and 
s p e c t ro s c o p i c a l l y survey for nearby Earth-like planets.

n Learn about formation of the rocky planets, return a sample from
a comet, investigate selected sites on Mars in detail, and search
for liquid water ocean on Jupiter’s moon Europa.

n Expand understanding of space weather through solar, radiation 
belt, and ionospheric mappers.  Study the detailed physics and 
structure of our magnetosphere and the outer solar atmosphere, 
and globally monitor the Sun.

n Infuse revolutionary technologies into operational missions.

n Conduct research to achieve 7- to 10-day weather forecasts. 
Quantify the global fresh water cycle, variation in terrestrial and 
marine ecosystems, and forest and ocean carbon stocks.
Assimilate ocean surface winds, tropospheric winds, and 
precipitation into climate and weather forecasting models.

n Employ distributed computing and data mining techniques for 
E a rth system modeling, implement autonomous satellite control 
and advanced i n s t ruments, and demonstrate a new generation 
of small instru m e n t s .

n Understand the effects of long-duration space flight (e.g. radiation,
gravity), validate countermeasures and technology, and begin 
developing countermeasures for long-duration space flight.

n Test and validate technologies that can reduce the overall 
mass of human support systems by a factor of three 
(compared to 1990’s levels).

n Extend our understanding of chemical, biological, and 
physical systems.

n Establish robotic/engineering “outposts” at key sites and develop
technologies and capabilities for 100-day human missions beyond
LEO. Develop approaches to 1000-day missions with 10- to 
20-fold cost reductions.

n Complete re s e a rch and technology validation (including ISS demos)
of competing technologies for 100- to1000-day human missions.

n Operate the ISS to advance science, exploration, engineering, 
and commerce.

n Undertake pilot efforts leading to commercialization 
of ISS operations.

n Reduce the aircraft fatal accident rate by 80%, nitrogen oxide
(NOX) emissions by a factor of 3, carbon dioxide (CO2) emissions
by 25%, and aircraft noise by a factor of 2. Double aviation 
system throughput and reduce inter-city doorstep-to-destination
transportation time by 50% and explore integrated supersonic
transport designs.

n Reduce the risk of launch vehicle crew loss by a factor 
of 40, payload cost to LEO by a factor of 5, and travel time 
for planetary missions by a factor of 2.

n Demonstrate advanced design tools, processes, and virtual 
environments in critical NASA engineering applications and 
integrate revolutionary aerospace system technologies.

n Resolve the infrared background and an accretion disk around 
the Milky Way black hole; measure the chemical composition of
s u p e rnovas and the gas outside our solar system; and determ i n e
the prevalence of life-bearing planets around nearby stars.

n Fly by Pluto and study Neptune and its satellite Triton. Search
for evidence of biological activity on Europa, Titan, and other
promising targets. Conduct advanced studies of Mars.

n Complete our picture of the solar corona and develop 
an integrated understanding of space weather from a 
network of spacecraft.

n Reap benefits of technology investment, including biological,
information, and nanotechnology systems, enabling a virtual
presence for autonomous scientific discovery.

n Conduct research to achieve 10- to 14-day weather and 
pollution forecasts, 10-year climate forecasts, 15- to 
20-month El Niño forecasts, and 12-month rain rate.  
Assess sea-level rise and effects and predict regional 
impacts of decadal climate change.

n Deploy cooperative satellite constellations, intelligent sensor
webs, and advanced instruments for observations from 
liberation points (L1 and L2).

n Apply and refine countermeasures for safe, effective, and
affordable long-duration human space flight.

n Test and validate technologies for self-sustaining life support
systems that can enable humans to live and work in space 
and on other planets.  

n Achieve a deep understanding of the role of gravity in complex
chemical, biological, and physical processes.

n Conduct research and development to enable a further 
2- to 4-fold reduction in costs for human exploration and 
complete development of safe, self-sufficient and 
self-sustaining capabilities for 1000-day class 
human-robotic missions beyond LEO.

n Complete the transition of ISS to a customer-driven and 
commercial operation.

n Extend scientific discovery on missions of exploration through 
the integrated use of human and robotic explorers.

n Reduce the aircraft fatal accident rate by a 90%, NOX
emissions by a factor of 5, CO2 emissions by 50%, and airc r a f t
noise by a factor of 4.  Triple aviation system throughput and
reduce inter-city doorstep-to-destination transportation time by
67% and long-haul travel time by 50%.

n Reduce the risk of launch vehicle crew loss by an additional
factor of 10, payload cost to LEO by a factor of 10, and travel
time for planetary missions by a factor of 10.

n Demonstrate an integrated, high-confidence engineering 
environment and demonstrate new aerospace capabilities 
and new mission concepts in flight.

Increase the
Understanding 
of Science and
Technology

Protect the
Environment

Create Education
Excellence

Peaceful 
Exploration 
and Discovery

Economic Growth
and Security

innovators, we boldly expand frontiers in air and space to
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Summary: NASA Strategic Plan—Means and Strategies

E d i t o r ’s Note:
Scientific experiments in
space today are expand-
ing our knowledge to
enable humans to live
and work permanently in
space tomorro w.

The Strategic Enterprises &
Crosscutting Processes

NASA conducts its programs through
Strategic Enterprises that constitute
NASA’s primary mission areas . These
five Enterprises are supported by four
processes that are common to each.
These Crosscutting Processes provide
key supporting functions that enable
NASA’s Enterprises to perform their 
mission activities.

The Enterprises seek answers to a wide
range of questions derived from NASA’s
Fundamental Questions (see pages
4–5). The answers can both help
explain our existence and improve
the quality of our lives.

Space Science Enterprise (SSE)

The Space Science
E n t e rp rise seeks to 
ch a rt the evolution of
the unive rs e, f rom 

o ri gins to destiny, and understand its
ga l a x i e s, s t a rs, p l a n e t a ry bodies, a n d
l i fe. The Enterp rise asks basic questions
t h at have etern a l ly perp l exed human
b e i n g s : H ow did the unive rse begi n
and evo l ve?  How did we get here ?
Wh e re are we going?  A re we alone?
The Space Science Enterp rise deve l o p s
space observat o ries and directs ro b o t i c
s p a c e c raft into the solar system and
b eyond to inve s t i gate the nat u re 
of the unive rs e.

See Page 14

Earth Science Enterprise (ESE)

The Earth Science
Enterprise aims to 
understand the Earth
and its response to 

natural- and human-induced changes
in order to improve prediction of 
climate, weather, and natural hazards,
and help us to be responsible stewards
of our planet for future ge n e rat i o n s.
The Enterp rise inve s t i gates Eart h as 
an interacting system of atmosphere,
oceans, land masses, and living beings
affected by the Sun and other external
phenomena. It inquires into the nature
of the forces acting on and within the
Earth system. Can we anticipate the
Earth’s response?  How is the Earth
changing?  What are the consequences
for life on Earth? 

See Page 20

Biological and Physical  
Research Enterprise (BPR)

The Biological and
Physical Research
Enterprise conducts
basic and applied

research to support human exploration
of space and to take adva n t age of the
space env i ronment as a lab o rat o ry. Th e
E n t e rp rise asks questions that are basic
to our future : H ow can human ex i s t e n c e
expand beyond the home planet to
a ch i eve maximum benefits from space?
H ow do fundamental laws of nat u re
s h ape the evolution of life?  

See Page 26

A plan for achieving our goals and objectives over 
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Human Exploration and
Development of Space 
Enterprise (HEDS) 

The Human Explorat i o n
and Development of
Space Enterp rise s e e k s
to expand the 

f ro n t i e rs of space and know l e d ge 
by ex p l o ri n g, u s i n g, and enabling 
the development of space. HEDS 
asks questions to improve human 
possibilities both on Earth and in
s p a c e. H ow do we design systems to
m a ke possible safe and effi c i e n t
human ex p l o ration and commerc i a l
d evelopment of space?  Wh at are the
re s o u rces of the solar system?  Wh e re
a re they?  A re they accessible fo r
human use?  How can we ensure that
humans can be pro d u c t ive in and
b eyond Earth orbit? HEDS is bu i l d i n g
the International Space Station to 
provide a continuously operating
research platform and to prepare the
way for robotic and human ex p l o rat i o n
even farther into space.

See Page 32

Aerospace Technology 
Enterprise (AST)

The Aerospace
Technology Enterprise
works to maintain U.S.
preeminence in 

aerospace research and technology.
The Enterprise aims to radically
i m p rove air trave l , making it safe r, fa s t e r,
and quieter as well as more affordable,
accessible, and environmentally sound.

The Enterp rise is also wo rking to deve l o p
m o re affo rd abl e, re l i abl e, and safe
access to space; improve the way in
which air and space vehicles are
designed and built; and ensure new
aerospace technologies are available 
to benefit the public.

See Page 38

Means and Strategies to 
Achieve our G o a l s

The primary means and strategies that
NASA will use to achieve its Enterprise
goals and objectives are described in
the text of each Enterprise section.
Supporting means and strategies as
well as NASA-wide operational 
procedures are described in the
Crosscutting Processes section 
of this plan:

Manage Strategically–Describes 
critical management functions
Provide Aerospace Products 
and Capabilities–Describes NASA’s
Agency-wide technology and program 
management strategies 
Generate Knowledge–Explains
shared research strategies 
Communicate Knowledge–Defines
NASA’s communication strategies 

See Pages 44–47

S y n e rgy and Part n e r s h i p s

One means to NASA goal achievement
is to leverage Cross-Enterprise
Synergies. Another  key strategy for
mission accomplishment is cooperat i o n
with interagency and international

partners;this is described under
Partnerships.

See Pages 48–55

External Factors

Key factors external to NASA could 
significantly affect achievement of 
our goals. Because so many of 
NASA’s programs consist of long-term,
cutting-e d ge re s e a rch , the same 
fa c t o rs affect most of NASA’s goals.
This plan discusses those factors in 
the External Assessment. Where
some Enterprise goals are contingent
on certain factors more than on others,
these factors are identified in the
Enterprise sections that follow.

See Page 56

NASA and the Strategic
Management System

Our plans are built around unders t a n d i n g
and satisfying the re q u i rements of
NASA’s Customers, as determined by
Consultation with those customers.
We achieve our goals and objectives
through the NASA Team and
O rg a n i z a t i o n, using N A S A’s Strategic
Management System t h at we designed
to integrate Strat egic Planning with
P e rf o rmance Planning a n d
Evaluating a n d R e p o rt i n g
Performance . These mechanisms
play an important part in achieving our
goals and objectives. Our resources
strategy is described in detail in the
NASA budget and is summarized in the
Resources section.

See Pages 60–64

the first quarter of the twenty-first century.
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Mission: Discover how the universe began and evolved, how we
got here, where we are going, and whether we are alone.

Human beings have always tried to

understand their place in the universe.

How did we come to exist on Earth?

What is the nature of the stars and our

galaxy?  How far does the universe

extend?  Increasingly, we are finding 

scientific answers to these questions.

Space pro b e s, space observat o ri e s,a n d

computer modeling are revealing a 

universe that our ancestors never 

imagined. NASA has been at the 

forefront of this historic quest for 

comprehension. The answers may 

not only explain our past but may 

also help us understand our future.

Goal 1
Science: Chart the evolution of the
universe, from origins to destiny,
and understand its galaxies, stars,
planets, and life. 

The following are key

examples of the many

programs that will 

address Space Science

Enterprise (SSE) objectives.

Structure of the universe: What is

the size, shape, age, and energy content

of the universe?  In the beginning, the

universe was smooth and almost 

featureless, but today it is ri ch ly dive rs e.

This diversity includes invisible “dark

matter,” black holes, and other exotic

p h e n o m e n a . To inve s t i gate the 

t ra n s i t i o n , an improved cosmic

microwave background mapper soon

will study how clusters of galaxies

emerged in the ve ry early unive rs e.

A joint far-infrared telescope mission

with the European Space A ge n cy (ESA) 

will observe dusty galaxies undergo i n g

intensive star formation. Another

space-based observatory will view

cosmic x-rays to learn how clusters

of galaxies evolve.

Gravity and energy in the 
universe: The u n ive rse is filled with

i nv i s i ble mag n e t i c fields and traversed

by cosmic rays of u n k n own ori gi n . A

Space Station experiment will analyze

the composition of cosmic ray s, at t e m p t

to identify their origin, and derive

i n fo rm ation about the perva s ive mag n e t i c

fields. NASA will, in the middle of this

decade, use the Gamma-ray Large

Area Space Telescope to detect 

gamma rays—very short wavelength

electromagnetic radiation—emitted by

black holes and other unidentified

sources. An ambitious joint mission

with the ESA will measure grav i t at i o n a l

radiation, opening a new window

on the universe.

The genesis and evolution of
galaxies, stars, and planets:
How did the first condensations of 

matter after the Big Bang lead to today’s

universe?  To explore this mystery,

NASA and our international partners

will use new i n f ra red satellite telescopes

to inve s t i gat e the formation of stars 

and planets and the early evolution of

luminous ga l a x i e s. An aircraft-based 

telescope will supply complementary

data. But to detect galaxies in their

i n fa n cy re q u i res an even larger telescope

with superb resolution. Near the end of

this decade, the Next Generation Space

Telescope will peer into the clouds 

h a r b o ring the yo u n gest stars and planets

to reveal their location, mass,chemical

composition, and dynamics.

2003 Mars Exploration
Rover—the first robotic
field geologist on Mars.

Top: Solar and
Heliospheric
Observatory image of
the Sun’s corona.  

Middle: Voyager 2
image of Saturn.  

Bottom: Hubble Space
Telescope image of the
Spirograph Nebula.



atmospheres containing significant

amounts of water or oxygen,which

could indicate biological activity.

The formation and evolution of
our solar system and the Earth:
The Earth and other bodies in the solar

system formed at about the same time

and from the same material—a disk of 

gas and dust encircling the Sun. But 

the outer “gas giant” planets are very 

different from the “rocky” planets of the

inner solar system. And the inner 

planets, although similar in size, have

dramatically differing atmospheres and

surface properties. Why?  Mars is the

most Earth-like planet in the solar 

system, with a mysterious past probably

very unlike its dry and airless present.

It appears to have once had abundant

water, a key ingredient of life on Earth.

To try to confi rm this, NASA will continu e

to pursue a long-ra n ge series of Mars

o r b i t e rs and landers, i n cluding two 

l a n d e rs in the 2003 launch opport u n i t y

and eve n t u a l ly a sample return.

The beginning of life on Earth and
whether life exists elsewhere in
our solar system: Beyond Mars,

there is evidence for the presence of 

liquid water in the outer solar system as

we l l . The Galileo mission’s observat i o n s

of Jupiter’s moon Europa suggest there

is water beneath its icy crust. To pursue

this dra m atic but inconcl u s ive lead, NA S A

plans a Europa Orbiter and possibly

eve n t u a l ly a Europa Lander. S c i e n t i s t s

hy p o t h e s i ze that comets impacting Eart h

m ay have delive red the mat e rials needed

for the ori gin of life : wat e r, at m o s p h e ri c

ga s e s, and perhaps organic ch e m i c a l s.

To inve s t i gate this, NASA will fly missions

to study the composition of astero i d s,

c o m e t s, and interp l a n e t a ry dust. NA S A’s

A s t ro b i o l ogy Initiat ive probes the centra l

questions of the ori gin of life on Earth by

tracing the existence of biologically

Life on planets of other stars:
What are the planets of other stars like?

Are there m a ny of them?  Do any of

them re s e m bl e Earth?  With the Space

Interferometry Mission, NASA will, by

the end of this decade, be able to

search hundreds of stars to detect 

planets almost as small as Earth. In 

the longer term, to find out whether

these planets can support life, a large

interferometric telescope, the Terrestrial

Planet Finder, will use spectral analysis

to identify planets that have warm

Basic Principles and 
Mutually Reinforcing 
Science Objectives 

The Space Science Enterprise has 
developed uniform principles to guide
program decisions. These principles
include using scientific merit as the 
p ri m a ry cri t e rion in selecting 
i nve s t i gat i o n s, inviting the non-NASA
research community to participate
actively in space science activities,
maintaining essential technical 
capabilities at the NASA Centers,and
basing international cooperation on
maximum scientific return. Another key
principle is the requirement that every
flight program or research effort must
help implement specific science 
objectives. Every SSE program supports
a science objective, and many in fact
support more than one objective. For
example, in attempting to identify the
s t ru c t u re of the unive rse some progra m s
such as the Hubble Space Telescope,
also tell us more about the evolution of
galaxies, stars, and planets. Programs
that seek to understand the science of
our changing Sun also support human
space flight by discove ring how to 
p ro t e c t astronauts from solar radiation.
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Chandra Observatory being deployed from Space Shuttle Columbia.
It observed x-rays from high energy regions of the universe: (1) Black
holes in the Andromeda Galaxy, (2) Supernova remnant Cassiopeia A,
and (3) Superbubbles resulting from galaxies in collision.



critical elements from the first moments

of the unive rse to the evolution of 

l iving beings.

Our changing Sun and its effects
throughout the solar system:
NASA is conducting a series of Solar

Te rre s t rial Probe missions to unders t a n d

the intrinsic nature of the Sun and its

effects on the Earth, on other planets,

and on the space between them. For

ex a m p l e, NASA will examine the phy s i c s

of the magnetosphere, the outermost

region of the Earth’s at m o s p h e re wh e re

the solar wind collides with the Earth’s

m agnetic fi e l d. Other missions, i n cl u d i n g

a cooperative mission with Japan, will

study the basic dynamics of our Sun and

the connection between the solar wind

and the Earth’s magnetosphere and 

ionosphere (the atmospheric region

next closest to the Earth). The Liv i n g

with a Star program will study the causes

of solar activity and its impact on Earth

and on human ex p l o rat i o n . Solar fl a re s

can incap a c i t ate E a rth-orbiting sat e l l i t e s,

d i s rupt electrical power gri d s, a n d

expose astronauts to health hazard s ;

u n d e rstanding them is crucial to quality

of human life both on Earth and in space.

Our destiny in the solar system: 
Missions to the Moon, Mars, and 

near-Earth asteroids will help us assess

potential destinations and resources for

human exploration. NASA’s strategy to

realize this goal is to build on recent 

missions such as Lunar Prospector,

which returned evidence of water on

the Moon, and the Mars Surveyor 

p rogra m , and to develop missions to

E a rt h - ap p ro a ching asteroids to eva l u ate 

their resource potential.

Goal 2
Support Human Space Flight:  
Use robotic science missions as 
forerunners to human exploration
beyond low-Earth orbit. 

To help pave the way 

fo r human ex p l o ration 

m i s s i o n s, SSE will inves-

tigate the composition,

evolution, and resources of Mars, the

Moon, and other potential destinations.

SSE will also develop know l e d ge needed

to improve space weather forecasting,

e n abling better prediction and mitigat i o n

of the radiation to which humans might

be exposed. SSE partners with the

Human Exploration and Development

of Space (HEDS) Enterprise to provide

i n fo rm ation essential to ensure that

humans can ve n t u re safe ly and 

p ro d u c t ive ly into space.

Goal 3
Technology:  Develop new 
technologies to enable innovative,
less expensive flight missions.

Advanced technologies

allow NASA to conduct

missions with lower

mass, power, and other

resource requirements. This reduces

the time and cost of achieving space

science goals. Advanced technologies

can often also improve the probability

of mission success and increase the

mission’s scientific return. The SSE

technology program will continue to

acquire new technical approaches,

validate new spacecraft capabilities,

and apply and transfer technology.

Goal 4
Education and Public Outreach:
S h a re the excitement and knowledge
generated by scientific discovery
and improve science education.

Space science has great

potential to strengthen

A m e ri c a ’s interest in 

science and to improve

the quality of U. S. s c i e n c e, m at h e m at i c s,

and technology education. NASA aims

to share the excitement of space science

missions with the public, enhance 

U.S. education, and help create the 

outstanding present and future scientifi c

and technical wo rk fo rce our Nat i o n

n e e d s. Vi rtual ex p l o ration and the 

I n t e rnet now offer new dra m at i c,

a c c e s s i ble ways for SSE to share its 

findings and activ i t i e s. NASA will 

c o n t i nue to use these and other methods

to incorporate education and outreach

into eve ry SSE mission and re s e a rch

program, increase the proportion of

space scientists directly involved in 

p re c o l l ege educat i o n , i m p rove access to

space science info rm at i o n , and pro m o t e

participation of under-served groups.

External Factors—Achievement of
Space Science goals and objectives 
is particularly contingent on external
factors pertaining to technological
advance and unexpected discoveries.
(See External Assessment)
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The Space Science Enterprise—Roadmap

Near-term Plans
2000–2005

n Understand the structure of the 
universe, from its earliest beginnings 
to its ultimate fate

n Explore the ultimate limits of gravity
and energy in the universe

n Learn how galaxies, stars, and 
planets form, interact, and evolve

n Look for signs of life in other 
planetary systems

n Understand the formation and 
evolution of the solar system and 
the Earth within it

n Probe the evolution of life on Earth,
and determine if life exists elsewhere
in the solar system

n Understand our changing Sun and its
effects throughout the solar system

n Chart our destiny in the solar system

n Investigate the composition, evolution,
and resources of Mars, the Moon, 
and small bodies

n Develop the knowledge to improve 
reliability of space weather forecasting

n Acquire new technical approaches 
and capabilities

n Validate new technologies in space
n Apply and transfer technology

n Share the excitement of space 
science discoveries with the public.

n Enhance the quality of science, 
mathematics, and technology education,
particularly at the precollege level

n Help create our 21st century scientific
and technical workforce

n Measure fine details of microwave background 
n Observe structure of collapsed objects, and determine 

origins of gamma-ray bursts 
n Observe in infrared the earliest stages of stellar birth, determine

composition of material between stars, and learn about early 
formation of galaxies and of stars in the galaxy

n Analyze dust in other planetary systems, and obtain 
precise distances and velocities for 40 million nearby stars 

n Investigate Saturn, its rings, and moon Titan. Analyze 
the structure and composition of comets, understand the 
history of Mars, and return dust and solar wind samples 

n Conduct laboratory and field research on the origin of life 
on Earth (Astrobiology Initiative), and search for water on Mars 

n Study the dynamics of the Sun’s atmosphere and interior,
research the interactions between the solar wind and Earth’s
magnetosphere, and view solar coronal mass ejections in 3-D 

n Obtain images of the Earth’s magnetosphere during 
geomagnetic storms, search for evidence of water on Mars, 
and characterize the number and orbits of Near Earth Objects

n Explore the surface and atmosphere of Mars, survey the 
structure and composition of asteroids, and investigate the 
composition and structure of comets

n Analyze the dynamics of the Sun’s atmosphere and interior 
and obtain 3-D images of solar coronal mass ejections

n Develop technologies such as radiation-survivable miniaturized
spacecraft avionics, advanced non-solar power sources, precision
optics, planetary sampling mechanisms, bioassay technology, and
sample return systems

n Test two independent spacecraft flying as an optical 
interferometer, and demonstrate flying three subminiature
spacecraft as a single system

n Integrate education and enhanced public understanding of 
science into our missions and research programs, establish 
strong and lasting partnerships between the space science and 
education communities, and provide ready access to the products 
of space science education and outreach programs

Science: Chart
the evolution of 
the universe, from
origins to destiny,
and understand its
galaxies, stars,
planets, and life

Support Human
Space Flight:
Use robotic science
missions as fore-
runners to human
exploration beyond
Low-Earth Orbit

Technology:
Develop new 
technologies to
enable innovative
and less expensive 
flight missions

Space Science 
Goals

Education and
Public Outreach:
Share the excite-
ment and knowl-
edge generated by
scientific discovery
and improve 
science education

Objectives
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Mid-term Plans 
2006–2011

Long-term Plans 
2012–2025

n Measure dark-matter, baryon, and vacuum-energy densities, and 
determine total mass in clusters of galaxies

n Determine how much of the cosmic gamma-ray background is 
due to active galactic nuclei, determine origin of cosmic rays, and 
measure gravitational waves from black holes

n Observe very remote galaxies and determine their chemical 
composition, see into nebular cocoons to analyze the birth of stars 
in our galaxy, and determine the distribution and nature of dominant 
components of our galaxy and how they evolved with time

n Detect Earth-size planets around nearby stars, and spectroscopically 
survey the nearest 200 stars for planets with Earth-like atmospheres

n Learn about formation of the rocky planets, investigate the nature
of the early solar system by returning a sample from a comet, and
continue exploration of Mars

n Continue research on life on Earth and potential biological history
of Mars, and search for liquid water ocean on Jupiter’s moon, Europa 

n Understand the detailed physics of our magnetosphere, study physics of the
outer Solar atmosphere by flying through it, analyze detailed stru c t u re of the
m a g n e t o s p h e re using a constellation with many microsatellites 

n Expand understanding of space weather using solar, radiation belt, and
ionospheric mappers

n Investigate selected sites on Mars in detail

n Continue exploration of Mars, ascertain the presence of a liquid 
water ocean on Europa, and return a sample from a comet nucleus

n Refine our predictive understanding of solar activity by 
investigating the dynamics of the solar atmosphere and interior 
and globally monitoring the Sun system

n Infuse revolutionary technologies into operational missions.  Includes
autonomous Irobotics and sample return; gossamer apertures for imaging
and spectroscopy by great observatories, constellations of cooperating
nanosatellites, bioinformatics, and advanced propulsion and optical 
communication systems for ultra-deep space probes

n Implement and enhance education and outreach strategies and 
develop the capability to allow the public to participate “virtually” in 
the adventure of exploring other worlds

n Resolve the infrared background to learn the history of energy generation and
re s e a rch formation of chemical elements in the universe

n Resolve an accretion disk around the massive black hole at the center of our
Milky Way galaxy through x-ray interf e ro m e t ry

n Obtain x-ray images and composition of chemical elements created in 
s u p e rnovas, and directly measure the composition of the gas outside our 
solar system with an interstellar pro b e

n D e t e rmine prevalence of life bearing planets by obtaining detailed images 
of planets around nearby stars and looking for clear spectroscopic evidence 
of biological activity

n Complete reconnaissance of the Solar System by flying by Pluto, studying
Neptune and its satellite Triton, and conducting advanced studies of Mars

n S e a rch for evidence of biological activity on Europa, study the prebiotic 
c h e m i s t ry of Saturn ’s moon Titan, and explore promising solar system targets 
to search for evidence of past or present life. Integrate solar system findings 
with the search for life in other planetary systems

n Understand the effect of solar activity on layers of Eart h ’s atmosphere, and
complete our picture of the solar corona by observing it from the solar poles

n Develop an integrated understanding of space weather by deploying a 
network of spacecraft throughout the Earth-Sun system and clarify the larger 
context for life in our solar system with missions to Europa, Titan, or other 
sites of potential prebiotic chemistry

n Continue exploration of the inner solar system in support of 
possible human exploration

n Evolve the scientific basis for a predictive understanding 
of space weather

n Reap benefits of technology investment including: bio-info-nano 
systems enabling a virtual presence for autonomous scientific discovery,
self-replicating/repairing systems for exploration, featherweight 
multifunctional structures for interstellar voyages, and cooperative
human/robotic systems for permanent habitation of Mars

n Devise and implement new approaches to working with the education 
community and to bringing the results of our programs to the public

19
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Mission: Develop a scientific understanding of the Earth system and its
response to natural and human-induced changes to enable improved 
p rediction of climate, weather, and natural hazards for present and 
f u t u re generations.

Early human societies developed 

theories about the Earth and the 

environment. Each had its own 

explanation for the oceans, the wind,

storms, the changing seasons. Over

time, through theory, observation, and

experiment, we have refined our 

understanding of our home planet.

NASA has been a leader in this effort,

developing instruments that led to the

first weather satellites and the first 

satellites to map the Earth’s surface.

Today, NASA is working together with

other agencies from around the world 

to gather and analy ze global data 

f rom s p a c e, making possible an 

u n d e rs t a n d i n g of the Earth system 

t h at is at t a i n able in no other way.

This data is allowing us increasingly

to predict our planet’s behavior.

Goal 1
Observe, understand, and model
the Earth system to learn how it is
changing, and the consequences
for life on Earth.

Five key science questions
a re at the heart of this go a l :

1. How is the global
Earth system changing?

2. What are the primary causes of
change in the Earth system?

3. How does the Earth system 
respond to natural and human-
induced changes?

4. What are the consequences of
change in the Earth system for
human civilization?

5. How well can we predict future
changes in the Earth system?

The Earth Science Enterprise (ESE)

seeks to answer these questions thro u g h

data gathering and analysis. In the near

term, NASA is conducting the first-ever

systematic survey of practically every

aspect of the Earth system. The effort

relies on measurements from the Earth

O b s e rving System (EOS) satellites and

the series of smaller, experimental

Pat h finder spacecra f t . D ata are 

collected on va ri ables incl u d i n g

clouds, precipitation, atmospheric 

temperature and humidity, chemicals

in the stratosphere and troposphere,

radiation, land cover and vegetation,

fires, volcanoes, land and sea surface

temperature, ocean surface winds, and

ice and snow cover. Aircraft and other

field campaigns va l i d ate and supplement

the satellite data. NASA then examines

the data, using large-scale computer

models to discern patterns and trends

among variables. Near-term results will

include better inputs for weather and

climate prediction, and 3-D maps of the

entire inhabited surface of the Earth.

In the mid-term, ESE will develop even

more advanced instruments and 

modeling techniques. Results of better

observations will include interactive

models of climate change impacts,

vastly better identification of how

human and natural forces affect Earth,

and more complete data, especially

global winds and precipitation. These

d ata will both improve cl i m ate pre d i c t i o n

and extend we ather fo recasts from 

the current 3 to 5 days to 7 to 10 ten

d ay s. To ach i eve these benefi t s, NASA

is planning the suite of Earth-observing

satellites that will succeed the first EOS

series described above. These include

a land remote sensing capability to suc-

ceed Landsat 7 and a joint satellite with

the National Oceanic and A t m o s p h e ri c

A d m i n i s t ration (NOAA) and the

L a rge Earth image 
based on geostationary 
satellite imagery and 
Landsat data. Smaller 
E a rth images are Earth 
views using diff e rent 
data and focusing on 
d i ff e rent phenemona.

Top: Sea surface 
temperature.

Middle: Mount St. Helens. 

Bottom: Shuttle Radar
Topography Mission.



Department of Defense (DOD). This

cooperative effort will provide NASA

with climate research data while

demonstrating advanced instruments

for future joint civilian/military

weather satellites.
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Long-term benefits of the ESE program

will include 10-day we ather and pollution

forecasts, 5-day volcanic eruption

advance warnings, 15- to 20-month El

Niño forecasts, and 10-year predictions

of the regional impact of climate

change. To obtain the observations

needed for this level of prediction,

NASA envisions an intelligent network

of multiple observation types and 

vantage points using new technologies

such as tiny, inexpensive microsatellites

and nanosatellites. These systems will

be reconfigurable and autonomous,

with overlapping measurements for 

calibration and validation. ESE’s

technology investment strategy over 

the next 5 to 10 years focuses on the

instrument, spacecraft, and information

t e ch n o l ogies needed to make this

f u t u re possibl e.

Goal 2 
Expand and accelerate the 
realization of economic and 
societal benefits from Earth science,
i n f o rmation, and technology.

NASA is working to help

translate Earth science

results into tangible 

benefits to help citizens

in their everyday lives. For example,

through its Applications, Commercial,

and Education effo rt and the

C o m m e rcial Remote Sensing Progra m ,

ESE cooperates with the U. S.

D ep a rtment of A gri c u l t u re and growe rs ’

associations to apply Earth science

knowledge to agriculture. ESE has 

partnered with the U.S. Department of

Transportation to apply remote sensing

data to highway routing. With the

The Earth System

The Earth is a system. Phenomena in

the oceans affect the atmosphere, the

Earth’s interior affects the surface, land

use affects weather —the interactions

among these factors and others such as

solar radiation, the polar ice caps, and

winds are myriad and exceedingly

complex. Using global observations 

of these variables, we can model and

increasingly predict the behavior of 

our planet. The potential benefits are

enormous. They include increasingly

accurate long-term weather and even

seasonal and annual climate forecasts,

with benefits in sectors such as 

agri c u lture, construction,shipping, and

t rave l . Better understanding and 

prediction may lead us to significantly

reduce losses from natural disasters

s u ch as hurri c a n e s, fl o o d s, e a rt h q u a ke s,

and wildfires. Accurate assessment of

Earth resources can strengthen water

resource management and land use

planning. It can help industry more

quickly and efficiently locate and 

recover Earth resources. It will also

allow us to better understand how

human activities affect Earth,so that

governments, businesses, and citizens

can make informed decisions that will

sustain the Eart h ’s re s o u rces for 

o u rs e l ves and for future ge n e rat i o n s.

Visualization of precipitation rates at various altitudes reveals the anatomy of
Hurricane Bonnie.  Researchers use the precipitation radar to determine the
distribution of energy within the hurricane.
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Federal Emergency Management

Agency ESE is mapping flood plains 

to reduce life and property losses from

s eve re storm s. NASA wo rks with industry

and State and local governments to

help commercialize Earth science

i n fo rm at i o n ,t e ch n o l ogi e s, and pro d u c t s ;

transfer them to everyday use; educate

the public about them; and train a new

generation of remote sensing experts.

NASA partnerships also facilitate use of

Earth science technologies and results

by, for example, community-based 

e nv i ronmental orga n i z ations and 

mu l t i j u risdictional hazard 

m i t i gation progra m s.

NASA envisions that over the next 5 to

10 years the private sector will be able

to supply increasing amounts of the

Government’s remote sensing data

needs. National standards will bring

interoperability to the remote sensing

industry. Real-time, remote sensing

knowledge will become available via

the Internet. Linked models of the

land, ocean, and atmosphere will vastly

improve resource planning in both the

public and private sectors.

In addition to transferring Earth science

technology for practical applications,

NASA is working to make Earth science

information readily accessible as a

standard, essential part of education.

This effort comprises kindergarten

through high school, colleges and 

u n ive rs i t i e s, and adult education ve nu e s.

The goal is to encourage students to

consider science and technology

careers and to increase the Earth 

science literacy of all Americans.

Goal 3
Develop and adopt advanced 
technologies to enable mission 
success and serve national priorities.

NASA will improve

o b s e rvational cap ab i l i t i e s

t h rough the deve l o p m e n t

of small, smart detectors

that require less payload space; passive

systems with lower energy re q u i re m e n t s ;

designs that allow simpler calibration,

integration, and operation; and small

self-deploying instrument packages.

Strategies to achieve these advances

include the Instrument Incubator

Program, which competitively selects

innovative instrument concepts and

sponsors their maturation to the 

instrument designs of the future. The

New Millennium Program identifies,

develops, and tests in orbit promising

future instrument technologies to verify

whether they are ready for full-scale

d ep l oyment as operational instru m e n t s.

NASA is pursuing arch i t e c t u re 

improvements that include intelligent

platform and sensor control, better

space/ground communications, linking

multiple data sets to view the Earth as a

system, and increasing the number of

d ata prov i d e rs and data users in 

G ove rnment and the private sector.

A key strategy for achieving NASA’s

Earth Science objectives is to forge

partnerships with service providers

who develop NASA discoveries into

new products and services for the

N at i o n . NASA has tra d i t i o n a l ly 

pioneered experimental spacecraft 

and instruments and then turned them

over to operational agencies. Perhaps

the best example of this is NASA’s long

partnership with NOAA. For decades,

NASA has developed the Nation’s

weather satellite technologies and 

then transitioned them to NOAA to 

provide the space-based weather 

observations used in national forecast

models. NASA is now developing

instruments for the future converged

DOD/NOAA weather satellite system

mentioned above.

External Factors—Achievement of
Earth Science goals and objectives 
is particularly contingent on the 
legislative and policy framework, 
p a rtnerships, technological advances
and unexpected discoveries. (See
External Assessment)



The Earth Science Enterprise—Roadmap

Near-term Plans
2000–2005

n Establish a benchmark for global rainfall

n Estimate uptake of atmospheric CO2 from 

global measurements of the terrestrial biosphere

n Provide precise global measurements of atmospheric 

temperature and humidity

n Make global measurements of cloud properties to 

determine Earth’s response to solar radiation

n Measure global ocean winds and topography to improve 

accuracy and length of weather prediction and drive models 

of ocean impacts on climate change

n Produce 3-D maps of the entire inhabited surface of the Earth

n Demonstrate applications of geospatial data to areas such as:

agriculture, forestry, and urban and transportation planning

n Expand use of commercial systems in collecting 

Earth system science data

n Collaborate with educators to develop new curricula 

support materials using Earth science data and discoveries

n Implement satellite formation flying to improve science 

return, and New Millennium Program to validate revolutionary

technologies in space

n Explore new instrument concepts for next decade missions 

n Employ high-performance computing to address Earth 

system modeling challenges

n Collaborate with operational agencies in mission planning, 

development, and operations

Science: Observe, 
understand, and model 
the Earth system to lear n
how it is changing, and 
the consequences for 
life on Earth

Applications: Expand and 
accelerate the realization 
of economic and societal 
benefits from Earth science,
information, and technology

Technology: Develop
and adopt advanced
technologies to enable
mission success and
serve national priorities

Earth Science
Goals

n Discern and describe how the 

Earth is changing

n Identify and measure the primary

causes of change in the Earth system

n Determine how the Earth system responds

to natural and human-induced changes

n Identify the consequences of change in 

the Earth system for human civilization

n Enable the prediction of future changes 

in the Earth system 

n Demonstrate scientific and technical 

capabilities to enable the development 

of practical tools for public and private 

sector decision-makers

n Stimulate public interest in and 

understanding of Earth system science 

and encourage young scholars to consider

careers in science and technology

n Develop advanced technologies to reduce

the cost and expand the capability for 

scientific Earth observation

n Develop advanced information technologies

for processing, archiving, accessing, 

visualizing, and communicating Earth 

science data

n Partner with other agencies to develop 

and implement better methods for using

remotely sensed observations in Earth 

system monitoring and prediction

Objectives
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Mid-term Plans
2006–2011

Long-term Plans
2012–2025

n Achieve a quantitative understanding of the global 

fresh water cycle

n Quantify with a “high” or “moderate” degree of confidence 

all the principal Earth system forcing and response factors

n Quantify the variation and trends in terrestrial and marine 

ecosystems; estimate carbon stocks in forests and oceans globally

n Run fully interactive ecosystem-climate models to assess impacts 

of climate change

n Assimilate ocean surface winds, tropospheric winds, and 

precipitation into climate and weather forecasting models

n Conduct research to achieve 7- to 10-day weather and seasonal 

precipitation prediction capability; enable broad use of data in 

precision agriculture

n Enable an effective mix of private, Government, and international 

data sources and users 

n Incorporate Earth system science into education curricula at 

the K–12 and university levels

n Develop and implement autonomous satellite control

n Demonstrate a new generation of small, highly capable active, 

passive, and in situ instruments

n Transition advanced instruments for systematic measurements 

to operational systems

n Employ distributed computing and data mining techniques for 

Earth system modeling 

n Develop high data rate communications and on board data 

processing and storage

n Assess sea-level rise and effects

n Demonstrate capability for–

• 10-year climate forecasts 

• 12-month rain rate

• 10-day forecast of pollution alerts

• 5-day volcanic eruption prediction

• 15- to 20-month El Nino forecasts

n Predict regional impacts of decadal climate change

n Conduct research to achieve 10- to 14-day weather and annual 

precipitation prediction capability 

n Enable wide spread commercial supply and use of global 

environmental data; integration of environmental information and 

economic decision making

n Produce the next generation of Earth system scientists

n Deploy cooperative satellite constellations and intelligent sensor webs 

n Design instruments for new scientific challenges; deploy advanced

instruments to migrate selected observations from geosynchronous 

and Low-Earth Orbits to libration points (L1 and L2)

n Develop a collaborative synthetic environment to facilitate 

understanding and enable remote use of models and results 

n Collaborate in an international global observing and information 

system; improve operational systems with new technology
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The Biological and Physical Research Enterprise
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Mission: Use the synergy between physical, chemical, and biological
re s e a rch in space to acquire fundamental knowledge and generate 
applications for space travel and Earth applications.

Throughout most of histor y, humans

have viewed gravity as an inescapable

constant. Gravity has also profoundly

a ffected how life on Earth has evo l ve d.

But new access to the space env i ro n m e n t

is now allowing scientists to conduct

unprecedented research in low gravity,

opening a new window on longstanding

questions of science and technology.

Space also poses physical challenges to

space explorers, who must find ways to

withstand space e nv i ronment hazard s

for wh i ch humanity’s evolution on Earth

never prepared them. NASA’s Biological

and Physical Research Enterprise (BPR) 

conducts interdisciplinary fundamental

and applied re s e a rch to add ress the

opportunities and challenges of human

exploration of space.

Goal 1
Conduct research to enable safe
and productive human habitation 
of space.

Space flight ex p o s e s

humans to phy s i o l ogi c a l

and psych o l ogical health

risks from radiation,

reduced grav i t y, and isolat i o n . B P R w i l l

c o o rd i n ate re s e a rch in the physical a n d

b i o l ogical sciences with biomedical

applications to develop methods that

will reduce these threats to human

health in space and planetary 

environments. BPR will use results

from the continuum of re s e a rch , f ro m

fundamental through ap p l i e d, to design

s t rat egies to maintain health, s a fe t y, a n d

p e r fo rmance in the hostile env i ro n m e n t

of space. In addition to controlling the

p hysical ch a n ges that seri o u s ly thre at e n

space trave l e rs ’h e a l t h , this Enterp ri s e

will conduct re s e a rch to develop the

means to re m o t e ly provide crew 

medical care. BPR will also conduct

re s e a rch on tech n o l ogy for effi c i e n t ,

s e l f - s u s t a i n i n g, l i fe - s u p p o rt systems to

p rovide safe, h o s p i t able env i ro n m e n t s

for space ex p l o rat i o n . NASA will team

with other re s e a rch age n c i e s, the privat e

s e c t o r, and academia to establish the

s c i e n t i fic fo u n d ation for cutting-edge,

m o l e c u l a r-scale biomedical tech n o l ogi e s

for use on Earth and in space.

Goal 2 
Use the space environment as a
l a b o r a t o ry to test the fundamental
principles of physics, chemistry,
and biology.

The space environment

o ffe rs a unique lab o rat o ry

in which to study

chemical, physical, and

biological processes. Researchers will

take advantage of this environment to

conduct ex p e riments that are impossibl e

on Eart h . For ex a m p l e, most combu s t i o n

processes on Earth are dominated by

the fact that hot gases rise . In space,

this is not the case, and hidden 

properties of combustion emerge.

Results from this research promise to

improve fire safety, fuel efficiency, and

pollution control. Materials scientists

will study the role of gravity in import a n t

i n d u s t rial pro c e s s e s. Their results 

m ay lead not only to the fo rm ation of

n ew mat e rials impossible to pro d u c e

on Eart h , but also to better control of

E a rt h -based processes to obtain
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Astronaut Catherine Coleman 
handles a mouse ear plant on
Space Shuttle Columbia as par t
of the Plant Growth Investigations 
in Microgravity (PGIM) experiment.

Top: Senator John Glenn works with
the Advanced Organic Separation
(ADSEP) experiment on Discovery ’s
November 1998 mission.

Middle: Carbon “nanotubes,” meas-
u red in billionths of a meter, may
s u p p o rt an array of new technologies
for human space flight.

Bottom: Combustion research—
a candle flame in reduced gravity
assumes a spherical shape.
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Goal 3
Enable and promote commercial
research in space.

The Enterprise will 

provide knowledge,

policies, and technical

support to facilitate

industry investment in space research.

NASA has designated 30 percent of ISS

resources for commercial utilization.

NASA will continue to enable commer-

cial researchers to take advantage of

space flight opportunities for pro p ri e t a ry

research. The commercial sector will

grow to become the premier mech a n i s m

for ap p lying space know l e d ge to benefi t

improved products. Physicists will take

advantage of microgravity to study

exotic forms of matter that are better

handled in space. Biological research

will investigate the role of gravity in life

processes. The Enterprise will conduct

research to integrate our understanding

of the role of gravity in the evolution,

development, and function of living

organisms and in basic biological

processes. The knowledge derived

from BPR’s diverse research will not

only inform and expand scientific

understanding, but will also contribute

fundamental knowledge NASA needs

to achieve its strategic goals.

Cross-Disciplinary Investigation

NASA’s Biological and Physical

Research Enterprise creates unique

cross-disciplinary research programs,

bringing the basic sciences of physics,

biology, and chemistry together with a

wide range of engineering disciplines.

The synergy and vigor achieved in this

interdisciplinary enterprise will help 

the Agency meet its needs for new

approaches to long-term mission

requirements, and ensure that NASA’s

contribution to fundamental research

will be at the leading edge of science.

Concurrently, the Enterprise will 

e n c o u rage ap p l i c ations to develop new 

commercial products and services.

A dvances in biology have opened 

an era of unprecedented gains in

u n d e rstanding of living systems, giving

us the ability to modify and, to a 

limited extent, to mimic the functions

of biological systems. These new

c ap abilities have only begun to ach i eve

their potential impact on medicine and

t e ch n o l ogy. When combined with

progress in the physical sciences over

the past century and with revo l u t i o n a ry

capabilities in information technology,

the synthesis of biology, p hy s i c s,

ch e m i s t ry, and engi n e e ring will 

t ra n s fo rm the tech n o l ogical fo u n d at i o n s

not only of the space program but 

also of our society.
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the American people. Commercial

applications of space knowledge will

generate new products, new jobs, and

new spin-off companies. At the same

time, commercial investment will play

an ever-increasing role in enabling the

exploration and development of space.

Goal 4
Use space research opportunities 
to improve academic achievement
and the quality of life.

BPR seeks to use its

research activities to

encourage educational

excellence and to

improve scientific literacy from primary

school through the university level and

beyond. The Enterprise delivers value

to the American people by facilitating

access to the ex p e rience and ex c i t e m e n t

of space re s e a rch . NASA seeks to

engage the commercial sector in

exploiting the economic benefits of

space. We also strive to involve society

as a whole in the transformations 

that will be brought about by

research in space.

External Factors—Achievement 
of Biological and Physical Research
goals and objectives is particularly 
contingent on external factors 
pertaining to unexpected 
discoveries and markets. 
(See External Assessment)

Left: Payload specialist Roger Crouch conducts research on the
Microgravity Space Lab 1 Space Shuttle Mission.

Above: Plant growth chamber, NASA Johnson Space Flight Center.
BPR seeks to create technologies for closed loop life support systems.  



The Biological and Physical Research Enterprise—Roadmap

Near-term Plans
2000–2005

n Identify mechanisms of health risk and potential physiological and
psychological problems to humans living and working in space,
and begin developing and testing countermeasures

n Conduct research in analog test beds and on orbit to enhance
medical care for human space flight

n Test and validate technologies that can reduce the overall mass of
human support systems by a factor of 2 (compared to 1990’s levels)

n Begin developing interdisciplinary knowledge (e.g., biology,
physics, materials) to support safe, effective, and aff o rd a b l e
human/robotic exploration

n Conduct scientific and engineering research and enable 
commercial research activities on the ISS to enrich health, 
safety, and the quality of life on Earth

n Establish dynamic research partnerships with the scientific 
community to open new fields of research in chemical, biological,
and physical processes, including–

• Gravity effects on cellular genomics and mechanisms
• Structure of biological materials
• Safe and efficient combustion processes
• Atomic physics investigations probing relativity and 

new forms of matter
n Working with the HEDS Enterprise, identify important science

objectives for 100-day class human missions

n Provide periodic reports on potential applications of space 
knowledge and possibilities for industry partnerships

n Review and make recommendations for changes to NASA 
commercial policies

n Advocate policy, legislative, and engineering actions to facilitate
privately funded commercial space development

n Create new approaches to collaborative partnerships with 
the private sector for the development of future
BPR Enterprise capabilities

n Expand public and K–12 educational access to mission 
research information

n Work with colleges and universities in the conduct of 
biological and physical space research

Enable Exploration:
Conduct research to enable
safe and productive human
habitation of space

Science:  Use the space 
environment as a laboratory
to test the fundamental 
principles of physics, 
chemistry, and biology

Commerce:  Enable 
and promote commercial
research in space

Biological 
and Physical
Research Goals

Outreach: Use space
research opportunities 
to improve academic
achievement and the
quality of life

n Conduct research to ensure the health,
safety, and performance of humans living 
and working in space

n Conduct physical science research on 
planetary environments to ensure safe 
and effective missions of exploration

n Conduct research on biological and 
physical processes to enable future
missions of exploration

n Investigate chemical, biological, and 
physical processes in the space enviro n m e n t ,
in partnership with the scientific community

n Develop strategies to  maximize scientific
research output on the International Space
Station and other space research platforms

n Assure that NASA policies facilitate industry
involvement in space research

n Systematically provide basic research
knowledge to industry

n Provide technical support for companies to
begin space research

n Foster commercial research endeavors 
with the International Space Station 
and other assets

n Engage and involve the public in 
research in space

n Advance the scientific, technological, 
and academic achievement of the Nation 
by sharing our knowledge, capabilities, 
and assets

Objectives
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Mid-term Plans
2006–2011

Long-term Plans
2012–2025

n Understand the effects of long-duration space flight (e.g., radiation), validate 
countermeasures and technology and begin developing countermeasures 
for long-duration space flight

n Test and validate technologies that can reduce the overall mass of human 
support systems by a factor of three (compared to 1990’s levels)

n Collaboratively with the space science community, conduct research 
on ambitious robotic missions to acquire needed research data

n Extend our understanding of chemical, biological and physical systems, including–
• Long-duration research on material/related topics
• Multigenerational studies of organisms
• Expand our understanding of the effects of varying levels of gravity on 

biological processes
• Expand our understanding of molecular structures, cells, biological processes, etc.,

and use that understanding to make human spaceflight safer and more productive
• Use our understanding of the fundamental principles that control and energetic

processes to enhance spacecraft fire safety and open technology opportunities
n Working with the HEDS Enterprise, identify important science objectives for 

1000-day class human missions
n Incorporate expanded telescience capabilities into ISS research activities
n Initiate research missions using small autonomous spacecraft for biological 

research and technology test beds

n Transition mature ISS commercial products and technologies to full 
private sector financing

n Encourage and enable new commercial products, services, and 
technologies in space

n Expand partnerships with colleges, universities, and K–12 to share NASA’s 
discoveries and increase student interest in space re s e a rch and science

n Apply and refine countermeasures for safe, effective, and 
affordable long-duration human space flight

n Conduct life-support and biological technology research to 
support HEDS in enabling a further 2- to 4-fold reduction in 
costs for ambitious long-term human exploration

n Test and validate technologies for safe, self-sufficient, and 
self-sustaining life support systems that can enable humans to 
live and work in space and on other planets—independent 
from Earth-provided logistics—for extended periods

n Achieve a deep of understanding of the role of gravity in 
complex chemical, biological, and physical processes

n Use NASA leadership in integrated chemical, biological, 
and physical scientific research to open technology 
opportunities for revolutionary approaches to new 
human and robotic missions

n Utilize services of commercially owned and/or operated 
space facilities for space research 

n Encourage and enable commercial activities in the 
continuing exploration of space 

n Further develop academic and outreach programs to 
take advantage of advanced long-duration space research



The Human Exploration and Development of Space Enterprise
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Mission: Expand the frontiers of space and knowledge by exploring, 
using, and enabling the development of space for human enterprise.

For millennia, humans have dreamed of

voyaging into space. In the past century,

the dream became a re a l i t y. In orbiting

laboratories, humans now perform

unprecedented scientific research,

achieve new medical discoveries, and

p rep a re the way for yet further ve n t u re s.

Based on the history of exploration 

and discovery, what we learn in space 

is almost certain to open avenues of

knowledge undreamed of today. Some

of these may dramatically affect the 

well-being and perhaps even the 

long-term survival of humanity. The

United States through NASA has led 

this pioneering effort in the past and 

is now enlisting the cooperation of 

the international community to 

explore and develop space for 

the benefit of all humankind.

Goal 1  
Explore the Space Frontier.

NASA is working 

to establish safe,

self-sustaining systems

enabling humans to live

and work independent from Earth for

extended periods in space, and in the

long-term, on other planets and their

moons. NASA is establishing the inter-

disciplinary knowledge base needed

for safe, e ffe c t ive, and affo rd able ro b o t i c

and human exploration. The Human

Exploration and Development of Space

(HEDS) Enterp rise will utilize Biologi c a l

and Physical Research Enterp ri s e

research in biology, physics, and 

materials necessary to reduce threats 

to human health from space radiation,

low gravity, and the psychological

effects of isolation and remoteness

from Earth. Working with the Space

Science Enterprise, HEDS will obtain

data needed to design future space

vehicles and infrastructures, including

information on the space environment

in general and on the resources,

environment, and weather of potential

landing sites. NASA plans to establish

continuing robotic operations at key

sites (“outposts”) to acquire data and

conduct experiments before human

explorers arrive.

Other key strategies for exploration

include a continuing emphasis on 

technological innovation to reduce

mission costs and cooperation with

industry to identify aspects of missions

having commercial potential. NASA

will work with industry and other 

partners including international space

agencies to develop affordable mission

technologies. In the long term, HEDS

envisions human-robotic missions with

international partners to outposts

beyond low-Earth orbit.

Goal 2 
Enable Humans to Live and Work
Permanently in Space.

NASA is working to

enable and establish a

permanent, productive

human presence in

space, in which new technologies 

and new ways of doing business affo rd

u n p recedented commercial and 

scientific opportunities. As a first step,

NASA will upgrade the Space Shuttle to

improve safety and reliability and w i l l

c o n t i nue to transition it from Gove rn m e n t

to contractor operat i o n s. At the same

t i m e, HEDS will wo rk with the A e ro s p a c e

Te ch n o l ogy Enterp rise and with industry

to develop tech n o l ogies for future

launch and in-space transportation.
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C o n s t ruction of the Intern a t i o n a l
Space Station began in 1998,
when the crew of the Space Shuttle
Endeavour joined the U.S.-built
Unity node to the Russian-built
Z a rya module.

Top: Astronaut Mae C. Jemison 
performs the Autogenic Feedback
Training Experiment inside the
Spacelab science module.

Middle: Spacewalking astronaut Jerry
Ross conducting “extravehicular
activities” (EVA).

Bottom: Field geologist Dean Eppler
conducts tests of the mobility of an
experimental space suit.



The aim is to advance systems for both

commercial and Government use that

are much safer and more economical

than current capabilities.

While developing future space 

transportation mechanisms, NASA will

in the next few years complete, with

international participation, the

International Space Station (ISS), and

initiate the Station-based scientific

research efforts described above. A

key HEDS strategy is to eventually

commercialize ISS. NASA will continue

to design strategies to maintain health,

safety, and performance in the hostile

environment of space. NASA will also

develop efficient, self-sustaining,

life-support systems providing safe,

hospitable environments for 

space exploration.

Goal 3 
Enable the Commercial
Development of Space.

NASA is working to 

formulate and advocate

the policy, legislative, and

engineering framework

needed to facilitate privately funded

commercial space activities. This

includes both removing barriers and

providing incentives. One strategy

to achieve this is creation of a 

Non-Governmental Organization

(NGO) to facilitate commercial 

activities. Through the NGO, HEDS will
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Design Reference Points  

NASA’s Human Exploration and

Development of Space Enterprise 

aims to develop the capability to send

humans safely and productively ever

farther into our solar system. HEDS 

has identified three phases for this

capability development. Each phase 

is characterized by Design Reference

Points that entail progressively greater

challenge, farther distance, and 

longer duration.

The near-term focus is on Low-Earth

Orbit (LEO) missions, s p e c i fi c a l ly Space

Shuttle voyages of up to 2 weeks and

International Space Station (ISS) mis-

sions of 30 to 90 day s. These prep a re

the way for the mid-term phase, m i s s i o n s

beyond LEO lasting about 100 days.

These could include missions to librat i o n

points or on the Moon. Libration points

are where the gravitational forces of

two bodies, for example Earth and the

Moon or the Earth and the Sun,are in

balance. They can be advantageous for

observatories and experiments and as

launching sites for voyages farther into

s p a c e. NASA envisions placing adva n c e d

telescopes or other infra s t ru c t u res at the

Earth-Moon and Earth-Sun libration

points. Other 100-day missions could

explore the lunar surface to expand

knowledge and build experience for

future explorations. In the long term,

NASA seeks the capability for complex

missions of 500 to 1000 days or longer.

These could include missions to Mars and

to asteroids to inve s t i gate the ori gins and

p resence of life and to locate economically

va l u able mat e ri a l s. NASA may eve n t u a l ly

be cap able of missions lasting 2000 day s

or more, making possible journ eys to the

outer solar system—to the moons of

Jupiter and beyo n d.

View out the aft flight deck window of the Space Shuttle.



offer a significant and increasing share

of U.S. payload accommodations to

commercial ventures so that ISS can

function as a genuine commercial

research and development (R&D) 

testbed. NASA has released a pricing

policy, structure, and schedule for these

commercial activities.

Over time, the public share of costs of

ISS endeavors will decrease until ISS

becomes a commercially operated 

scientific laboratory and business

venue. In the far term, NASA plans to

transfer responsibility for all human

space flight systems in Earth orbit 

to the private sector and purchase

needed services commercially as 

NASA turns its focus to the higher- ri s k

fa rther re a ches of the space fro n t i e r.

Th roughout this process, NASA will

work with industry to identify the 

c o m m e rcial potential of future missions

and to conduct cooperative projects to

develop new capabilities and reduce

Government costs.

Goal 4  
Share the Excitement and 
Benefits of Discovery.

Human space flight 

has for decades inspired

young people to 

undertake careers in 

science and technology, benefiting

both themselves and our Nation. NASA

is working to engage the public in the

excitement and benefits of space, both

by providing opportunities to part i c i p at e

“ fi rs t h a n d ” in missions and by improv i n g

e d u c ation re l ated to ex p l o rat i o n ,

s c i e n c e, and technology. NASA plans

to use telepresence and virtual reality

technologies to allow the public to 

t ravel along to ro b o t i c “ o u t p o s t s ” a n d

with astronauts on missions beyo n d

E a rth orbit. NASA is committed to

i m p roving the scientific litera cy of 

all A m e ricans and re a ching groups 

t ra d i t i o n a l ly underrep resented in the

sciences and tech n o l ogy. S t rat egi e s

i n clude bri n gi n g “ fi rs t h a n d ” m i s s i o n

p a rt i c i p ation to the cl a s s ro o m ,

c o l l ab o rations with mu s e u m s, a n d

helping educat o rs strengthen 

c u rricula by incorp o rating more 

s c i e n c e, m at h e m at i c s, t e ch n o l ogy,

and engi n e e ri n g.

External Factors—Achievement 
of HEDS goals and objectives is 
particularly contingent on external
factors pertaining to partnerships
with other nations and to markets.
(See External Assessment)
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The Human Exploration and Development of Space Enterprise—Roadmap

Near-term Plans
2000–2005

n Obtain key data for human mission design decisions from 

collaboration with robotic science missions

n Identify and evaluate candidate approaches for 100- to 1000-day

human missions capable of a 5- to 10-fold cost re d u c t i o n*— w h i l e

i n c reasing safety and eff e c t i v e n e s s

n Develop and validate competing technologies for human missions

beyond Low-Earth Orbit (LEO) in cooperation with other Agencies,

i n t e rnational partners, and U.S. industry

* c o m p a red with 1990’s studies

n Complete transition of the Space Shuttle to Space Flight Operations

Contract (SFOC) and undertake needed upgrades

n Complete ISS development and pursue creation of a 

n o n - G o v e rnmental Organization (NGO) to simplify processes 

for and/costs of access to space

n Conduct exploration and engineering re s e a rch—and enable 

scientific and commercial re s e a rch—activities on the ISS to 

enrich health, safety, and the quality of life on Eart h

n F o rmulate and advocate policy, and legislative and engineering

actions, to facilitate privately funded commercial space development

n Identify jointly with industry the commercial potential of concepts for

100-day class missions and establish cooperative R&D to develop 

candidate technologies

n C reate new approaches to collaborative partnerships with 

the private sector for the development of future HEDS 

Enterprise capabilities

n Expand public access to HEDS mission information 

(especially from ISS) by working with industry to create 

media projects and public engagement initiatives

n Work with colleges and universities in the conduct of 

HEDS re s e a rch and technology for future exploration

Explore the Space
Frontier

Enable Humans to
Live and Work
Permanently in Space

Goals

n Invest in the development of high-leverage 

technologies to enable safe, effective, and aff o rdable 

h u m a n / robotic exploration

n Conduct engineering re s e a rch on the International Space

Station to enable exploration beyond Earth orbit

n Enable human exploration through collaborative 

robotic missions

n Define innovative human exploration mission appro a c h e s

n Develop exploration/commercial capabilities through 

private sector and international part n e r s h i p s

n P rovide and make use of safe, aff o rdable and impro v e d

access to space

n Operate the International Space Station to advance 

science, exploration, engineering, and commerc e

n E n s u re the health, safety, and perf o rmance of 

humans living and working in space

n Meet sustained space operations needs 

while reducing costs

n I m p rove the accessibility of space to meet the needs 

of commercial re s e a rch and development

n Foster commercial endeavors with the International 

Space Station and other assets

n Develop new capabilities for human space flight 

and commercial applications through partnerships with 

the private sector

n Engage and involve the public in the excitement and 

the benefits of—and in setting the goals for—the 

exploration and development of space

n P rovide significantly more value to significantly more 

people through exploration and space development eff o rt s

n Advance the scientific, technological, and academic

achievement of the Nation by sharing our knowledge, 

capabilities, and assets

Objectives

Share the Experience 
and Benefits of Discovery

Enable the Commercial
Development of Space
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Mid-term Plans
2006–2011

Long-term Plans
2012–2025

n Continue development of competing breakthrough technologies in 

cooperation with partners, including U.S. industry

n Collaboratively with the space science community, conduct ambitious

robotic/engineering missions to establish “outposts” at key sites in 

space/on planetary surfaces

n Identify and evaluate 1000-day mission candidate approaches capable 

of a 10- to 20-fold reduction in cost

n Develop capabilities for 100-day class human-robotic missions beyond 

LEO in collaboration with international partners, and (where appropriate) 

facilitate privately funded industry development of these capabilities

n Strengthen partnerships with industry to ensure ISS access and pursue

Shuttle upgrades until a credible replacement is available

n Operate the ISS to advance science, exploration, engineering, 

and commerce; undertake pilot efforts leading to commercialization 

of ISS operations

n Expand collaborative research on the ISS that will further human 

exploration of the solar system

n Complete research and technology validation (including ISS demos) 

of competing technologies for 100- to 1000-day human missions

n Identify (jointly with industry) the commercial potential of concepts 

for 1000-day missions and establish cooperative R&D projects to 

develop candidate technologies

n Foster new approaches to collaborative partnerships with the 

private sector to develop future HEDS capabilities

n Broaden “firsthand,” interactive participation in  exploration, e.g., 

outpost 100-day class human missions

n Expand partnerships with colleges/universities and K–12 to share NASA’s

discoveries and increase student interest in space exploration and science.

n Finalize candidate architectures and begin R&D to enable a further 2- to 

4-fold* reduction in costs for ambitious long-term human exploration, making

use of re v o l u t i o n a ry technologies and both new and existing infrastru c t u re s

n Complete development of safe, self-sufficient, and self-sustaining 

capabilities for 1000-day class human-robotic missions to a previously 

established site beyond LEO, in collaboration with international partners

*compared with Mid-term targets

n Partner with industry and the Aerospace Technology Enterprise to 

reduce HEDS Enterprise space transportation costs more than 5-fold*

while increasing safety

n Complete the transition of ISS to a customer-driven commercial operation

n Complete development of systems and perfect countermeasures 

that can enable humans to live and work in space and on other 

planets for extended periods

n With the Space Science Enterprise, extend scientific discovery on missions

of exploration through the integrated use of human and robotic explorers

*compared with Mid-term targets

n Transfer responsibility for human space flight systems in Earth orbit to the

private sector and dedicate NASA R&D to the risks of expanding the fro ntier

n Transition the ISS to the private sector as a fee-for-service scientific 

lab, technology testbed, and business venue with all customers trading 

in a free market economy

n Buy commercial services for HEDS, including:  commercial communication

for 1000-day missions, and from the ISS commercial operator—to 

validate technologies for evolutionary 1000+ day missions

n Expand public engagement through interactive participation in 

1000-day class human missions

• Expand public engagement through continuing initiatives 

that allow meaningful participation in ongoing or planned 

HEDS missions beyond LEO

n Update HEDS academic programs to focus on ambitious integrated

human-robotic exploration missions
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Mission: Maintain U.S. preeminence in aerospace 
re s e a rch and technology.

In 1903, the W right bro t h e rs re a l i zed the

ancient dream of human fl i g h t . S i n c e

t h e n , air travel has ch a n ged our live s.

Ave rage citizens casually complete in

h o u rs transcontinental and tra n s o c e a n i c

j o u rn eys that prev i o u s ly re q u i red we e k s

or months of dange rous trave l .

M e a n wh i l e, t e ch n o l ogy deve l o p m e n t s

ch a l l e n ge the boundary between air and

space in a quest that will someday make

even fa rt h e r, faster travel a reality fo r

eve ryo n e. NASA has since its incep t i o n

p l ayed a key role in aerospace tech n o l ogy

d eve l o p m e n t . To d ay, NA S A’s A e ro s p a c e

Te ch n o l ogy Enterp rise (AST) conducts

re s e a rch to make possible safe r, cl e a n e r,

q u i e t e r, and faster air travel and ro u t i n e

space tra n s p o rt at i o n ; it also develops and

c o m m e rc i a l i zes innovat ive tech n o l ogi e s.

Goal 1
Revolutionize aviation: Enable the
safe, environmentally friendly 
expansion of aviation.

NASA aims to improve
global civil av i ation by
i m p roving passenge r
s a fe t y, t h ro u g h p u t , a n d

m o b i l i t y and by reducing airc raft 
emissions and noise.

I n c rease Safety: The pro j e c t e d
i n c rease in the number of air trave l e rs
will make the need for improved 
av i ation safety even more pre s s i n g. A S T
aims to reduce the airc raft fatal accident
rate such that , even with air tra ffi c
grow t h , the number of accidents will
decline. Strategies to achieve this 
o b j e c t ive include tech n o l ogies to identify,
u n d e rs t a n d, and correct airc raft system
p ro blems befo re they lead to accidents,
t e ch n o l ogical interventions to add re s s
specific accident causes such as 
human error and we at h e r, and airc ra f t
m o d i fi c ations to minimize injury in the
event of an accident. These effo rts will
rely on NASA partnerships with the
Federal Aviation Administration (FAA)
and the aviation community.

Reduce Emissions: NASA is 
committed to helping the aviation 
community achieve significant reduc-
tions in nitrogen oxides and carbon
d i ox i d e. Without effe c t ive action, c a r b o n
d i oxide emissions from av i ation are 

p rojected to incre a s e, and potentially
a c c e l e rate cl i m ate ch a n ge. S i m i l a rly,
n i t rogen oxides ge n e rated during airp o rt
o p e rations are a suspected cause of
gro u n d - l evel ozo n e, c o n t ri buting to air
pollution pro bl e m s. NA S A’s goal is to
reduce the impact of av i at i o n - re l at e d
emissions even given the pro j e c t e d
i n c rease in airc raft operat i o n s.
S t rat egies center on developing more
e n e rgy - e fficient airc ra f t , e n gi n e s, and 
air tra ffic management tools.

Reduce Noise: A i rc raft noise is a 
quality-of-life issue to millions living
near airports. Noise-related concerns
constrain the aircraft industry by
inhibiting airp o rt construction and
ex p a n s i o n , p reventing full use of U. S.
a e rospace products in the wo rld marke t ,
and re n d e ring some airc raft obsolete.
Noise concerns also limit ava i l abl e
fl i g h t s, wh i ch affects consumer ch o i c e,
c o nve n i e n c e, and cost. NA S A’s strat egi e s
for noise reduction focus on quieter 
a i r f rames and engines and on improve d
p ro c e d u res such as glide slopes and
flight paths that reduce gro u n d - l eve l
n o i s e. NASA will continue wo rking with
the FAA and industry to accelerate 
technology development and adoption
for a win-win solution, for both the avi-
ation and airp o rt neighbor commu n i t i e s.

I n c rease Capacity: NASA is wo rk i n g
to safe ly move signifi c a n t ly more 
p a s s e n ge rs through the Nat i o n ’s air
t ra n s p o rt ation system with fewer 
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F u t u re aerospace vehicles can 
be enabled by NASA technology.
Clockwise from top: advanced small
a i rcraft, advanced ro t o rcraft, tiltro t o r
a i rcraft used as an emergency medical
t r a n s p o rt, a 300 passenger supersonic
t r a n s p o rt, a 600 passenger subsonic
t r a n s p o rt (a Blended wing body con-
cept), and a reusable launch vehicle
for transporting cargo to orbit.

Top: Art i s t ’s concept of a human explo-
ration mission to Mars being powere d
by nuclear thermal rocket pro p u l s i o n .

Middle: Simulation of a jet engine high
p re s s u re compressor increases design
confidence and cuts the hard w a re
development cycle time in half.

Bottom: Artificial vision technology for
i n c reased airport safety and eff i c i e n c y.



d e l ay s. This is critical if the U. S. is to
a c c o m m o d ate the continued incre a s e s
in air travel that are projected. Key
strategies for achieving this objective
i n cl u d e : i m p rovements to airc raft and
the air traffic control system to enable
the movement of passengers more
quickly and reliably, day and night in 
all weather conditions without 

c o m p romising safe t y ; better info rm at i o n
ex ch a n ge across the national airs p a c e
s y s t e m ; n ew airc raft and airp o rt 
c o n fi g u rations that would make it 
p o s s i ble to tra n s p o rt more people 
without re q u i ring new infra s t ru c t u re ;
and new concepts for better use of the
a i rspace itself. This effo rt employs cl o s e
c o l l ab o ration with the FAA and U. S. a i r
c a rri e rs to integrate NASA tech n o l ogi e s
into actual operat i o n s.

I n c rease Mobility: NASA aims to
i m p rove the mobility of U. S. c i t i zens by
reducing travel time for both short and
long journ ey s. This re q u i res a wide
ra n ge of innovations and improve m e n t s.
For ex a m p l e, NASA is wo rking on 
methods to integrate small airc raft and
all public use landing facilities into the
N ational Air Tra n s p o rt ation System to
s i g n i fi c a n t ly reduce travel time into and
out of eve ry commu n i t y. This will re q u i re
improvements to both aircraft and the
network of small airports. For long 
journeys, affordable supersonic travel
will be essential, but the technological
challenges are significant. NASA is
wo rking to re s o l ve specific tech n o l ogy
p ro blems such as sonic booms, e n gi n e
n o i s e, and emissions, as well as assessing
n ew ve h i cle-design concep t s.

Goal 2  
Advance space transportation:
Create a safe, affordable highway
through the air and into space.

E x p l o ring and deve l o p i n g
the space frontier will
re q u i re safe r, m o re 
a ffo rd abl e, and mu ch

faster space tra n s p o rt ation cap ab i l i t i e s.
NASA is coord i n ating all of its space

t ra n s p o rt ation effo rts under a single
i nvestment strat egy—the Integrat e d
Space Tra n s p o rt ation Plan (See Cro s s -
E n t e rp rise Synergi e s) . The Plan support s
technical risk reduction activities in 
p a rt n e rship with industry. These activ i t i e s
will lead to a competition in 2005 fo r
full-scale launch ve h i cle deve l o p m e n t .
These ve h i cl e s, combined with 
NASA-unique hardware, will enable
NASA to meet all of its launch needs
using commerc i a l ly competitive, p rivat e ly
owned and operated Earth-to-orbit
l a u n ch ve h i cles by 2010. NA S A’s space
transportation technology objectives 
are as follows.

Mission Safety: NA S A’s objective is to
m a ke space travel as safe as today ’s air
t rave l , m oving space travel out of the
realm of the extraordinary into the
m a i n s t re a m . NASA is wo rking to re d u c e
the risk of crew loss by designing crew
e s c ape systems and by developing fo r
inherent vehicle safety and reliability
through fewer parts and more robust
s u b s y s t e m s. D eveloping tools to enabl e
end-to-end computer design and testing
of an entire vehicle and its mission,
i n cluding life cy cle risk assessment, w i l l
d ra m at i c a l ly increase mission safe t y.
In add i t i o n , i n t egrating intelligence 
into vehicle systems will result in
i m p roved ve h i cle health manage m e n t
and self-rep a i r. S a fe space launch and
t ravel will help make space accessibl e
to all and will enhance development of
the commercial space sector.

Mission Aff o rd a b i l i t y : NASA aims to
reduce the cost of taking payloads to
orbit without compromising safety or
re l i ab i l i t y. This will re q u i re improve d
c o n c epts for re u s able launch ve h i cles as
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Technology Contributions 
to National Priorities and
Critical Partnerships 

NASA develops long-term,high-payoff
aerospace technologies that improve
our quality of life by strengthening the
Nation’s economy, improving the 
environment, and contributing to
national security. Our aerospace 
technology goals and objectives have
been designed to focus on outcomes
for the Nation. It is NASA’s unique role
to provide the technology to enable
these outcomes. But we cannot
achieve these outcomes alone. We rely
on our partners, the Federal Aviation
Administration (FAA), the Department
of Defense (DOD), U.S. industry, and
the university community to help 
establish requirements, participate in
our technology development efforts,
and most important, to implement
those technologies in civil and militar y
air and space transportation products .
As members of the National Science
and Technology Council (NSTC), NASA,
FAA, and DOD participated in the
development of joint national aviation
goals. NASA’s Aerospace Technology
Goals contribute to these national 
aviation goals, described in the NSTC’s
“National Research Plan for Aviation
Safety, Security, Efficiency and
Environmental Compatibility.” The 
technology advances that NASA is 
pursuing are essential if the Nation 
is to achieve these goals.



well as advanced launch systems and
launch operations. NASA’s strategy is 
to accelerate progress toward a second-
generation reusable launch vehicle 
in the near-term while fostering the
development of more advanced 
commercial launch systems in the
l o n ger term . O p p o rtunities for near- E a rt h
operations and commercialization will
be made available by new propulsion
systems, improved materials and 
structures for lightweight, durable 
in-space transp o rt ation ve h i cl e s, a n d
re u s able systems for traveling betwe e n
E a rth orbits. Both affo rd ability and 
s a fe t y a re essential if we are to re a l i ze 
a dy n a m i c, p ro d u c t ive space marke t .
By developing cap abilities for both
m e d i u m / h e avy and small pay l o a d s,
i n cluding systems to tra n s fer pay l o a d s
b e t ween Earth orbits, NASA will cre ate 
a tru e “ H i g h way to Space.”

Mission Reach: This objective aims to
d evelop light, fast space propulsion 
systems that will reduce travel times.
Technology focuses include small 
systems for deep space missions 
conducted by the Space Science
E n t e rp ri s e, missions to other planets, a n d
breakthrough propulsion technologies
to allow us to eventually reach other
stars within a human’s lifetime.

Goal 3  
Pioneer Technology Innovation:
Enable a revolution in 
aerospace systems. 

E n g i n e e r i n g
I n n o v a t i o n : NASA is
wo rking to enable air and
s p a c e c raft designers to

k n ow with a high degree of confi d e n c e

t h at their revo l u t i o n a ry designs will be
s a fe and will ach i eve their mission
o b j e c t ives b e fo re t h ey begin the costly
p rocess of fab ri c ating and testing 
p ro t o t y p e s. To ach i eve this, NASA will
d evelop advanced engi n e e ring tools
and techniques that support “ v i rt u a l ”
design pro c e s s e s. These incl u d e
i m p roved computer simu l ations to speed
design cy cl e s, i n t e l l i gent netwo rke d
information handling that enables
designers at different locations to 
collaborate, development of radically
new design cycle processes, and use of
experimental aerospace vehicles to 
va l i d ate new concepts and tech n o l ogi e s.

Technology Innovation: NA S A
intends to develop and ap p ly cutting-
e d ge tech n o l ogies that will accelerat e
p rogress and ch a n ge the definition of
wh at is possible in aero s p a c e. NASA 
will incre a s i n g ly look to fields such as
b i o t e ch n o l ogy, i n fo rm ation tech n o l ogy,
and nanotech n o l ogy to cre ate adva n c e d
p e r fo rmance ch a ra c t e ristics in stru c t u re s
and systems. The ability to build new
a i rc raft and spacecraft stru c t u res at the
molecular leve l , atom by at o m , w i l l
e n able gre ater stre n g t h , lighter we i g h t ,
and lower costs. M i n i at u ri zed sensors
and actuat o rs embedded thro u g h o u t
ve h i cles will be able to detect, m o n i t o r,
and even repair anomalies or fa i l u re s.
C o m b i n ations of these tech n o l ogi e s
m ay allow ve h i cles to ch a n ge their
s h ap e. Th i s “ m o rp h i n g ” c ap ability will
p e rmit better handling, re c o n fi g u rat i o n
of ve h i cles for diffe rent missions, a n d
“self healing” in response to damage or
component fa i l u re during fl i g h t .

Goal 4  
Commercialize Technology:
Extend the commercial application
of NASA technology for economic
benefit and improved quality of life.

NASA tech n o l ogies benefi t
not only aerospace but
also numerous other
i n d u s t ries such as surfa c e

transportation and medicine. It is
essential that NASA tech n o l ogy continu e
to be made available to U.S. industry to
augment our economy and benefit the
public. To accomplish this, NASA 
provides the U.S. aerospace industry
access to its unique facilities and
expertise and establishes partnerships
with the private sector and State and
local gove rn m e n t s. A continuing strat egy
to promote nontraditional applications
for NASA technology is the NASA
Commercial Technology Network. This
network consists of NASA-affiliated
organizations across the U.S. that help
American enterprises in the transfer,
development, and commercialization
of NASA-sponsored technology. We
seek to ensure the widest application
of NASA-developed technology to 
benefit the Nation.

External Factors—Achievement 
of Aerospace Technology goals and
objectives is particularly contingent
on external factors pertaining to
technological advances and partner-
ships.  (See External Assessment)
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The Aerospace Technology Enterprise—Roadmap

Near-term Plans
2000–2005

n Develop technologies to reduce the aviation fatal accident rate

n Demonstrate technologies to reduce nitrogen oxide (NOX) emissions 

n Demonstrate technologies to reduce noise impact 

by 5 decibels (dB)

n Complete near-term advancements in terminal area 

productivity, and support the Federal Aviation Administration’s

National Airspace System modernization 

n Develop technologies for general aviation aircraft and 

infrastructure improvements and

n Explore new innovative supersonic technologies

n Develop processes and technology improvements 

for safer crewed launches

n Complete technology risk reduction to enable U.S. industry to

significantly reduce the cost of launches to Low-Earth Orbit (LEO)

n Develop advanced space transportation concepts, and 

initiate enabling technology programs

n Develop advanced engineering tools, processes, and 

collaborative teaming environments

n Pioneer basic research in revolutionary technologies, such as

nanotechnology, information technology, and biotechnology

n Increase the number and quality of technology partnerships with

U.S. industry, and facilitate increased private sector access to

NASA technical expertise and facilities

Revolutionize Aviation
Mobility: Enable a safe
environmentally-friendly
expansion of aviation  2

Advance Space
Transportation: Create
a safe, affordable 
highway through the 
air and into space 3

Pioneer Technology
Innovation: Enable a 
revolution in aerospace 
systems

Goals

n Increase Safety –Make a safe air transportation 

system even safer

n Reduce Emissions–Protect local air quality and 

our global climate

n Reduce Noise–Reduce aircraft noise to benefit 

airport neighbors, the aviation industry, and travelers

n Increase Capacity–Enable the movement of more 

air passengers with fewer delays

n Increase Mobility–Enable people to travel faster 

and farther, anywhere, anytime

n Mission Safety–Radically improve the safety and 

reliability of space launch systems

n Mission Affordability–Create an affordable 

highway to space

n Mission Reach–Extend our reach in space 

with faster travel times

n Engineering Innovation–Enable rapid, 

high-confidence, and cost efficient design of 

revolutionary systems

n Technology Innovation –Enable fundamentally new 

aerospace system capabilities and missions

n Commercialization–Facilitate the greatest 

practical utilization of NASA know-how and 

physical assets by U.S. Industry

Objectives

Commercialize
Technology: Extend the
commercial application
of NASA technology for
economic benefit and
improved quality of life
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Mid-term Plans
2006–20111

Long-term Plans
2012–20251

n Reduce the aircraft fatal accident rate by 80%

n Reduce NOX emissions of future aircraft by 70% 4, 

and carbon dioxide (CO2) emissions by 25% 

n Reduce the perceived noise levels of future aircraft by 

a factor of 2 (10 dB) 

n Increase aviation system capacity to allow throughput to double 

n Reduce inter-city doorstep-to-destination transportation time by 

50% in 10 years

n Explore integrated supersonic transport designs

n Reduce the risk of crew loss by a factor of 40 ( to less than 

1 in 10,000 missions)

n Reduce the payload cost to Low-Earth Orbit by a factor of 10 

and the cost of interorbital transfer by a factor of 10

n Reduce propulsion system mass, and reduce travel time for 

planetary missions by a factor of 2

n Demonstrate advanced, full life cycle design and simulation tools, pro c e s s e s ,

and virtual environments in critical NASA engineering applications

n Integrate revolutionary technologies to explore fundamentally 

new aerospace system capabilities and missions

n Design and implement innovative mechanisms to substantially increase 

the number and quality of technology partnerships with U.S. industry

n Reduce the aircraft fatal accident rate by 90%

n Reduce NOX emissions of future aircraft by 80% 4, and reduce 

CO2 emissions by 50%

n Reduce the perceived noise levels of future aircraft by a 

factor of 4 (20 dB)

n Increase aviation system capacity to allow throughput at 

triple today’s levels

n Reduce inter-city doorstep-to-destination transportation time by 

67% in 25 years, and reduce long-haul transcontinental travel time 

by 50% within 25 years

n Reduce the risk of crew loss by an additional factor of 100 (to less 

than 1 in 1,000,000 missions)

n Reduce the cost to Low-Earth Orbit by a factor of 10 from today’s costs 

n Enable bold new missions to the edge of the solar system and beyond 

by reducing travel times for planetary missions by a factor of 10

n Demonstrate an integrated, high-confidence engineering environment 

that fully simulates advanced aerospace systems, their environments, 

and their missions

n Demonstrate new aerospace capabilities and new mission 

concepts in flight

n Implement a systematic commercial technology program designed 

to contribute to the technology base of most of the key industrial 

sectors of the Unites States

1 In mid- and long-term timeframes, NASA plans to achieve a complement of enabling technologies that would allow the performance described in those columns.
Integration of enabling technology into vehicles and operations will, however, take longer.

2  Using 1997 as a baseline (except as noted in 4).
3  Using 2000 as a baseline.
4  Using 1996 ICAO Standards as a baseline
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Crosscutting Processes

The Manage Strategically
C rosscutting Pro c e s s

Th rough NA S A , the A m e rican people

h ave invested in an irrep l a c e able publ i c

a e rospace re s e a rch and deve l o p m e n t

i n f ra s t ru c t u re consisting of a unique

c o m b i n ation of physical re s o u rces 

and human talents. Managing these

re s o u rces effe c t ive ly and strat egi c a l ly is

c ritical to ach i eving A ge n cy goals and

o b j e c t ive s. If a high-perfo rmance 

o rga n i z ation is to ach i eve its strat egi c

o b j e c t ive s, it cannot simply pra c t i c e

good manage m e n t ; it must manage

s t rat egi c a l ly. O rd i n a ry good manage m e n t

entails responding to constituencies a n d

c u s t o m e rs, minimizing costs, s e e k i n g

e ffi c i e n c i e s, and investing in re s o u rc e s

for maximum returns. By integrating

these general management practices

with management of our strat egi c

p rocesses we seek to manage 

strategically. M a n aging Strat egi c a l ly

means that all parts of the orga n i z at i o n

p roceed together cohere n t ly,

c o m p re h e n s ive ly, and ex p e d i t i o u s ly

t owa rd the ach i evement of a single 

set of strat egic go a l s. This re q u i res that

we leve rage our limited re s o u rc e s ;

s t a n d a rd i ze processes wh e re it make s

sense to do so; s t reamline processes fo r

t i m e ly re s u l t s ; and ensure rap i d, re l i abl e,

and open ex ch a n ges of info rm at i o n .

Goal: Enable the Agency to carry
out its responsibilities effectively,
efficiently, and safely through 
sound management decisions 
and practices.

O b j e c t i v e s :

n P rotect the s a fe t y of our people 

and facilities and the health of 

our workforce

n Enhance the securi t y, e ffi c i e n cy, a n d

s u p p o rt provided by our i n fo rm at i o n

t e ch n o l ogy re s o u rc e s

n M a n age our fiscal and phy s i c a l

re s o u rc e s o p t i m a l ly

n Achieve the most productive applica-

tion of Federal acquisition policies

n I nvest wisely in our use of h u m a n

c ap i t a l, d eveloping and draw i n g

upon the talents of a l l our people 

Safety and Health: Safety is critical

to NASA’s quest to expand fro n t i e rs in

a e ronautics and space. S a fety is one 

of our four core va l u e s. NASA intends

to become the Nat i o n ’s leader in 

wo rk fo rce safety and occupat i o n a l

health and the safety of the pro d u c t s

and services we prov i d e. Our strat egy 

is to ensure that safety perm e ates eve ry

aspect of NASA wo rk and that we 

ro u t i n e ly incorp o rate safety and health

p rinciples and practices into our daily

d e c i s i o n m a k i n g. By focusing on the

s a fety of NA S A’s mission and operat i o n s,

we will also improve quality and

d e c rease costs and schedules over 

the long ru n . Our safety pri o rities are

s a fety fo r the publ i c, a s t ronauts and

p i l o t s, e m p l oye e s, and the high-va l u e

equipment in our care. The pri m a ry

means by wh i ch we will ach i eve safe t y

a c ross these pri o rities are the fo l l ow i n g :

• M a n agement commitment and
e m p l oyee invo l vement in 
p reventing mishap s

• System and wo rksite hazard analy s i s

• H a z a rd prevention and contro l

• S a fety and health tra i n i n g

We will also further develop our use of

risk management practices to identify,

a n a ly ze, plan fo r, t ra ck , and control ri s k s,

both to improve safety and to enhance

the likelihood of mission success. A s

part of this ef fort, we intend to develop

the U. S. G ove rn m e n t ’s pre m i e r

P ro b abilistic Risk Assessment cap ab i l i t y.

I n f o rmation Te c h n o l o g y
Management and Planning:
The Manage Strat egi c a l ly Cro s s c u t t i n g

P rocess includes NA S A’s Info rm at i o n

Te ch n o l ogy (IT) planning. This effo rt

aims for optimal use of NASA’s IT

re s o u rces to ach i eve A ge n cy goals and

objectives. NASA’s IT planning is built

around four focus areas: Safety and

S e c u rity (security and softwa re 

m a n age m e n t ) , C o s t - e ffe c t ive Common

I n f ra s t ru c t u re and Services (services and

solutions, architecture and standards),

I n n ovat ive Te ch n o l ogy and Pra c t i c e s

( k n ow l e d ge manage m e n t , wo rk fo rc e

ch a l l e n ge, and IT re s e a rch and pilots),

and Emerging IT Areas (e-business and

e-government). NASA is undertaking

an Agencywide IT security effort

44



e n c o m p a s s i n g : incident response and

rep o rt i n g, auditing and monitori n g,

p e n e t ration testing, risk assessments,

s e c u rity planning re q u i re m e n t s,

t e ch n o l ogy ap p l i c at i o n , i m p roved 

p o l i cy and pro c e d u re s, and 

e d u c ation and tra i n i n g.

Financial Management: To effe c t ive ly

manage our financial resources and

evaluate Agency, Enterprise, and 

program-level performance, NASA is

continuing to develop a new integrated

financial management system. This 

system and other initiatives such as 

full-cost accounting will improve our

financial and resource management.

Physical Resources Management:
NASA’s physical assets represent a 

significant investment of the American

taxpayers. Good physical resources

management supports NASA’s vision

and mission to further America’s

aeronautics and space programs. Our

s t rat egies to effe c t ive ly optimize A ge n cy

i nvestment strat egies incl u de : pa rt n e ri n g,

value engi n e e ri n g, o u t s o u rc i n g,

performance-based contracting, energy

conservation, recycling, and pollution

prevention. This optimization dramati-

c a l ly increases the re t u rn on inve s t m e n t

of NA S A’s scarce re s o u rc e s.

Acquisitions Management: NASA

c o n t i nues to improve the way we 

wo rk with our contra c t o rs and to

s t reamline acquisition reg u l at i o n s.

Pe r fo rmance-based contracting and

other initiat ives are assigning contra c t o rs

m o re program integration re s p o n s i b i l i t y

and accountability. Moving more NASA

civil service employees from detailed

operations management to review of

contractor work allows us to enable 

the aerospace business instead of

direct it. We continue to work to fully

integrate small, small disadvantaged,

and wo m e n - owned businesses into 

the competitive base from wh i ch 

we purchase goods and serv i c e s,

e n c o u raging prime contra c t o rs to fo rge

l o n g - t e rm , mu t u a l ly beneficial bu s i n e s s

relationships with small firms.

Human Capital:  Our human capital

investment strategy begins with the

recognition that employees are our

most important resource. We mu s t

align management of that resource to

best achieve our strategic goals and

objectives. We will instill diversity in all

that NASA does. As part of this ef fort

we are working to attract and retain a

wo rl d - class wo rk fo rce with the necessary

skills and competencies. Our strategies

will include a combination of tra d i t i o n a l

h i ri n g, m o re fl ex i ble employ m e n t

arrangements, and nontraditional 

partnerships and collaborations. We

will also encourage continual learning,

including an emphasis on technical

t ra i n i n g, ch a n ge manage m e n t ,

l e a d e rs h i p development, and 

c a reer manage m e n t .

To ensure that we retain a strong,

skilled, creative, and effe c t ive human

re s o u rces cap ab i l i t y, we will peri o d i c a l ly

assess the effe c t iveness of our human

c apital policies, p ra c t i c e s, and tools.

Our human capital planning efforts

strive to anticipate future challenges

and wo rk fo rce issues as NASA continu e s

to move from operations toward more

research and development work.

The Provide Aero s p a c e
P roducts and Capabilities
C rosscutting Pro c e s s

Th rough this pro c e s s, NA S A’s Strat egi c

E n t e rp rises deliver systems (aero n a u t i c s,

s p a c e, and gro u n d ) , t e ch n o l ogi e s, d at a ,

and operational services to NASA 

c u s t o m e rs so they can conduct re s e a rch ,

ex p l o re and develop space, and improve

l i fe on Eart h . The process add resses 

the fundamental question: “ Wh at 

c u t t i n g - e d ge tech n o l ogi e s, p ro c e s s e s,

t e ch n i q u e s, and engi n e e ring cap ab i l i t i e s

must we develop to enable our re s e a rch

agenda in the most pro d u c t ive,

e c o n o m i c a l , and timely m a n n e r ? ” Th e

p rocess strives to determine how we

can most effe c t ive ly and effi c i e n t ly 

p rovide aerospace products and 

c ap abilities to our customers.

Goal: Enable NASA’s Strategic 
Enterprises and their Centers to
deliver products and services to 
our customers more effectively 
and eff i c i e n t l y.

O b j e c t i v e s :

n Enhance program safety and 

mission success in the delive ry of

p roducts and operational serv i c e s

n Enable technology planning,

development, and integration 

driven by Strategic Enterprise 

customer needs
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our long-term goals. We will develop

technology programs to realize our

re s e a rch and ex p l o ration go a l s,

ap p lying new tech n o l ogies and 

capabilities to multiple programs. We

will conduct more frequent missions

for fewer dollars, thereby enabling

increased opportunities for research,

exploration, and discovery.

We will continually assess the process

that governs the way our products and

capabilities are realized. Learning from

our fa i l u res and capitalizing on our

s u c c e s s e s, we will eva l u ate our

ap p ro a ch e s, modifying them wh e n

needed, in order to ensure adherence

to sound and innovative practices.

Attention to the A ge n cy ’s human cap i t a l

through an expanded training initiative

t h at provides timely fo rm a l i zed and

ex p e riential learning opportunities 

will enhance the ability of our people

to perfo rm in assignments of 

i n c reased re s p o n s i b i l i t y.

Heightened attention to thorough risk-

management principles from inception

of an idea through the end of its 

o p e rations will increase our ability to

maintain a healthy balance of our

objectives with the needed resources.

R e i n fo rcing attention to an env i ro nment

t h at values open commu n i c ation 

will ensure decisions based on full

k n ow l e d ge. C o l l e c t ive ly these effo rts will 

further the Agency’s ability to do more

n Facilitate technology insertion 

and transfer, and utilize commercial

partnerships in research and 

development to the maximum 

extent practicable

n I m p rove NA S A’s engi n e e ring cap ab i l i t y

to remain as a premier engi n e e ri n g

re s e a rch and development orga n i z ation 

n C ap t u re engi n e e ring and tech n o l ogi c a l

best practices and process know l e d ge

to continuously improve NASA’s

program/project management

To achieve the goal and objectives

above, we will focus on the things we

do best by strengthening NASA’s role as

a research and development agency.

We will pursue our mission and goals

aggressively, keeping each of our

Strategic Enterprises moving forward at

the cutting edge in their fields. We will

e n s u re that the Centers of Excellence are

p reeminent in their areas of tech n i c a l

expertise. We will emphasize research

and development and tra n s fer 

operational activities, as feasible, to

commercial operators, educational

institutions, or other Federal agencies.

We will continue to seek opportunities

to privatize and commercially purchase

goods and services that are not our

main line of bu s i n e s s.

We will develop cutting-edge 

technologies to accomplish our current

programs more efficiently and enable

new programs necessary to achieve

with less as we strive to achieve our

mission in ways that are faster, better,

and cheaper.

The Generate Knowledge
C rosscutting Pro c e s s

This is the process by which NASA

a c q u i res new scientific and tech n o l ogi c al

knowledge from exploring Earth, the

solar system, and the universe, from

researching biological, chemical, and

physical processes in the space 

environment, and from aeronautics 

and astronautics activities. This process

seeks to ensure that the science and

technology funded by NASA is of the

highest caliber. Customers for the 

product of this research include 

scientists, engineers, technologists,

n at u ral re s o u rce manage rs, po l i cy m a ke rs,

educators, and the general public.

Generating knowledge is central to

NASA’s mission and is the primary

means through which we seek the

a n swe rs to our fundamental questions.

Goal: Extend the boundaries 
of knowledge of science and 
engineering through high 
quality research.

O b j e c t i v e s :
I m p rove the effe c t iveness with wh i ch we–

n A c q u i re advice from 

d ive rse communities 

n Plan and set re s e a rch pri o rities 

“ I t ’s necessary for scientists and engineers to reach out to Americans, who
responsibility that we have to the future of this country. ”
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are our customers, because it is a fundamental
- Daniel Goldin, NASA Administrator

n S e l e c t , f u n d, and conduct 

re s e a rch progra m s

n A n a ly ze and arch ive data 

and publish re s u l t s

To achieve the goals and objectives 

for this process, we will evaluate our

research programs to ensure NASA’s

leadership in science and technolo gy.

We will collaborate with old and new

partners. We will work with other

Federal agencies, universities, and U.S.

industry to complement and support

our activities. NASA will continue to

pursue mutually beneficial cooperative

activities in aeronautics and space with

other nations, strengthening American

c o m p e t i t ive n e s s, yet remaining consistent

with the dire c t ive to encourage peaceful

i n t e rn ational cooperation contained in

the National A e ronautics and Space 

Act of 1958 (the “Space A c t ” ) , 42 U. S. C.

2 4 5 1 , et seq.

The Communicate Knowledge
C rosscutting Pro c e s s

The Commu n i c ate Know l e d ge process is

the means by which NASA coordinates,

manages, and shares information and

experiences related to the content,

relevance, results, applications, and

excitement of NASA’s mission.

The Space Act mandates that NA S A

“ p rovide for the widest pra c t i c able 

and ap p ro p ri ate dissemination of 

i n fo rm ation concerning its activ i t i e s

and the results there of.” The know l e d ge

ge n e rated by NA S A’s activities is without

p u rpose if it is not shared with those

who can use it. This includes scientists

and tech n o l ogists around the wo rl d,

companies and innovat o rs, science and

t e ch n o l ogy commu n i c at o rs such as

e d u c at o rs, p u bl i s h e rs, mu s e u m s,a n d

the media, and eve ry citizen of the

United States and the wo rl d.

NASA is a re c og n i zed leader for 

its innovat ive and compre h e n s ive 

c o m mu n i c ation ab i l i t i e s. H oweve r, a s

an orga n i z ation that focuses mu ch of its

attention on the successful completion

of its programs and pro j e c t s, we mu s t

remember that this is only part of our

t a s k . Our commu n i c ation objectives are

not secondary. Pa rt i c u l a rly as we strive

to do more with less, NASA is committed

to ensuring that we provide suffi c i e n t

re s o u rces and attention to the vital task

of tra n s fe rring our discove ries outside

of the A ge n cy.

Goal: Ensure that NASA’s customers
receive information from the
Agency’s efforts in a timely 
and useful form.

O b j e c t i v e s :

n S h a re with the public the know l e d ge

and excitement of NA S A’s programs in

a fo rm that is re a d i ly unders t a n d abl e

n D i s s e m i n ate scientific info rm at i o n

ge n e rated by NASA programs to 

our customers

n Tra n s fer NASA tech n o l ogies and 

i n n ovations to private industry 

and the public sector

n S u p p o rt the Nat i o n ’s education go a l s

To achieve these objectives, we partner

with the educational community and

i n d u s t ry to inspire A m e ri c a ’s citize n ry and

c re ate increased learning opport u n i t i e s.

We involve the educational community

in our endeavors to inspire America’s

students, create learning opportunities,

and enlighten inquisitive minds. We seek

to share the experience of expanding

the frontiers of air and space with the

broadest array of America’s citizenry.

We will inform, provide the status 

of, and explain the results of NASA’s

programs. We will ensure consistent,

high-quality, external communication.

In our communication efforts, we will

seek to deliver content with value for

our customers, not merely to promote

our programs. We will constantly seek

to understand what our customers

value, rather than assume that we

already know. Another strategy we will

pursue is to better integrate the work

of our communication professionals

and our scientists and engineer s. We

will also leverage our information 

technology resources for knowledge

management practices to enhance 

our communication efforts.
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NASA’s Strategic Enterprises comprise
an integrated program in which each
Enterprise helps to achieve NASA’s
mission. While many NASA programs
are predominantly the responsibility 
of a single Enterprise, in many other
cases, the Enterprises work together 
s y n e rgi s t i c a l ly to contri bute their unique
expertise, technologies, and facilities to
i n t e rd i s c i p l i n a ry activ i t i e s. The fo l l ow i n g

Cross-Enterprise Synergies

are just a few of many examples of 
collaboration among Enterprises.

The Space Science Enterprise (SSE)
provides information essential to the
Human Exploration and Development
of Space Enterprise (HEDS). This 
information includes scientific data
about likely human destinations such
as the Moon and Mar s, surveys of

space resources, and evaluations of
space radiation hazards. SSE conducts
missions in space and on other planets
to test new exploration technologies
that humans may use in these environ-
ments in the future. SSE findings are
likewise helpful to Biological and
Physical Research Enterprise (BPR)
basic research in space. SSE also helps
contribute to Earth Science Enterprise
(ESE) activities; for example, SSE 
provides information on the genesis of
solar radiation and other phenomena
that affect the Earth’s atmosphere. In
addition, Space Science Enterprise’s
i nve s t i gations of the nat u re of other plan-
ets help us better understand the Eart h .

HEDS provides space and Earth scientists
with valuable research opportunities.
For example, SSE flies payloads on the
Space Shuttle including telescopes to
s t u dy the ultraviolet unive rs e, i n s t ru m e n t s
to investigate the solar corona and the
solar wind,and cosmic dust ex p e ri m e n t s.
The International Space Station will
soon provide a new platform from
which to observe both the Earth and
space, and will represent the premier
platform for BPR’s laboratory research
on life and physical sciences. U l t i m at e ly,
some of NASA’s most important and
complex science goals, including 
determining whether life ever arose 
on Mars, may need to be addressed 
by HEDS’human explorers.
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The Biological and Physical Research
Enterprise conducts scientific and 
t e ch n o l ogical re s e a rch that has fa r-
reaching impacts for all the Enterprises .
BPR wo rks cl o s e ly with HEDS to deve l o p
knowledge and technologies for 
maintaining human health in space.
BPR’s basic research in low-gravity fluid
physics and combustion science will
play a long-term role in AST’s efforts to
improve space transportation systems
and space flight vehicles.

The Aerospace Technology Enterprise
(AST) contributes significantly to the
other Enterprise missions. For example,
HEDS, SSE, and ESE will all benefit 
from the new launch and in-space
transportation technologies AST is
d eve l o p i n g. S i m i l a rly, A S T ’s aero a c o u s t i c s
and aerodynamics expertise and the
High-Performance Computing and
Communications (HPCC) program 
contribute to both space and Earth 
science programs. AST’s technology
development and commercialization
programs help each of the other
Enterprises achieve their goals 
and objectives.

The Earth Science Enterprise provides
essential context and baseline informa-
tion for many of the other Enterprises’
a c t iv i t i e s. ESE provides AST with 
assessments of the at m o s p h e ric 
effects of aircraft emissions. ESE’s work

reinforces SSE’s efforts: ESE’s studies of
the Earth and its at m o s p h e re, c o m b i n e d
with SSE’s re s e a rch on the space 
environment, the Sun, and other stars
and planets, help explain our planet’s
place in the universe and the potential
for life beyond Eart h . This is part i c u l a rly
evident in the new multidisciplinary
field of astrobiology. Astrobiologists
begin by studying basic life processes
on Earth, particularly in extreme 
environments, then extrapolate to build
simulations of the early Earth and 
present-day planets such as Mars.
Based on this information and analysis ,
astrobiologists then derive predictive
models of possible ecosystems on 
distant planets.

NASA’s research on the Sun-Earth 
system is an example of synergy among
all five Enterprises. The interaction
between Sun and Earth, crucial to our
lives in innumerable ways, is pertinent
to the work of each Enterprise. SSE
works to quantify the physics and
behavior of the Sun and its effects in
space; ESE researches the effect of
solar variability on the Earth; HEDS
and BPR use SSE research to mitigate
the potential danger to astronauts from
solar radiation; and AST designs air 
and space transportation electronics to 
better withstand solar ra d i ation damage.
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Integrated Space
Transportation Plan

NASA is coordinating all of its space

transportation efforts under a single

investment strategy to ensure a smooth

transition between today’s Shuttle and

tomorrow’s advanced launch vehicles.

NASA’s Integrated Space Transportation

Plan provides for continued Space

Shuttle safety upgrades until an 

a l t e rn at ive to the Shuttle is operat i o n a l ,

includes a near-term alternative to the

Shuttle for access to the International

Space Station, sponsors competitive

i n d u s t ry development of a 

s e c o n d - ge n e ration re u s able launch 

ve h i cl e, and invests in third - ge n e rat i o n

reusable launch vehicle technology.

The strategy makes maximum use of

U.S. aerospace industry capabilities 

and commercial markets by including

detailed investment options that industry

believes are necessary to support

market-based launch solutions. At the

same time, it addresses requirements

for future NASA-unique missions.

This integrated strategy establishes 

the framework within which detailed

Agency and industry technology

requirements will be defined and

investment priorities established.



Partnerships Interagency Cooperation

A key NASA strategy is to establish and

effectively utilize partnerships. We seek

to partner with universities, other U.S.

Government agencies, and industry

where there are mutual benefits. We

can significantly leverage our resources

by benefiting from the interests, skills,

and resources of others. Partnerships

also bring our effo rts closer in line with

the needs of our customers. E x a m p l e s

of highly successful part n e rs h i p s

i n cl u d e : enlisting the space science

community’s expertise to help develop

goals and objectives and assist with

peer review; aeronautics technology

d evelopment part n e rships with industry ;

c o o p e ration in Earth science ap p l i c at i o n s

with other age n c i e s ; and our space

ex p l o ration and development 

partnerships with other nations.

NASA participates extensively in 

cooperative activities with other U.S.

G ove rnment age n c i e s. The table 

indicates the scope of this cooperation

by partner agency and contribution to

NASA go a l . A number of these activ i t i e s

are coordinated through the President’s

O ffice of Science and Te ch n o l ogy

Po l i cy and the National Science and

Te ch n o l ogy Council.

A key area of interagency activity for

NASA is Earth Science. Among other

efforts, NASA contributes satellite data

and analyses to the U.S. Global Change

Research Program, a multiagency,

mu l t i year effo rt to understand the 

E a rth system in order to better use

E a rth re s o u rc e s. NASA also has a 

l o n g - s t a n d i n g, h i g h ly successful we at h e r

satellite partnership with the National

Oceanic and

A t m o s p h e ri c

A d m i n i s t rat i o n

(NOAA). NASA’s role

is to develop new

spacecraft and sensor

technologies, wh i l e

N OAA is re s p o n s i bl e

for operat i n g the

satellites. These

spacecraft have for decades supplied

key data for U.S. national and local

weather forecasts.

NASA cooperates widely with other

agencies in Space Science re s e a rch

and instrument deve l o p m e n t . NA S A

meets reg u l a rly with the Nat i o n a l

Science Fo u n d ation to coord i n at e

c o o p e rat ive space science re s e a rch

activities. The Departments of Energy

and Defense have each made crucial

c o n t ri butions towa rd developing 

powerful sensors used on NASA’s space

missions. Recently declassified defense

technology is of vital importance for

future large space telescopes. In turn,

NASA contri butes to the mission

requirements of other agencies. NASA

research has, for example, helped 

p rotect defense commu n i c ation 

systems from solar fl a res and 

m ag n e t o s p h e re phenomena.

NASA undertakes a wide range of 

c o l l ab o rat ive activities in Biological and

Physical Research. NASA has 20 active

agreements with the National Institutes

of Health (NIH) for joint projects to

improve human health on Earth and in

space. The most recent of these is with

NIH’s National Cancer Institute focusing

on new approaches to detect, monitor,

and tre at disease. This cutting-edge

e ffo rt uses biological models to deve l o p

medical sensors that will be smaller,

more sensitive, and more specific than

today’s state-of-the-art surgical tools.
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These new sensors will have ap p l i c at i o n s

for monitoring and treating astronauts

on long-duration missions in space as

well as for advanced health care on

E a rt h . NASA wo rks with the Dep a rt m e n t

of Energy to study the effects of space

radiation and will fly a Department of

E n e rgy ex p e riment on the Intern at i o n a l

Space Station to search for ex o t i c

fo rms of mat t e r.

NASA cooperates extensively with the

Department of Defense (DOD) and

other Federal and State agencies on a

variety of space launch and operations

activities and in developing future

Human Exploration and Development

of Space capabilities. NASA, U.S. Air

Force Space Command, and the

National Reconnaissance Office 

coordinate a variety of technology

development and planning activities

through a Partnership Council. NASA,

DOD, and other civilian agencies 

c o l l ab o rate on future commu n i c at i o n s

and data systems architectures for

space operations through the National

Security Space Senior Steering Group.

Through the Interagency Global

Positioning System (GPS) Executive

Board, NASA participates with DOD

and other civilian agencies to assure

that the GPS meets overall space

research needs. Interagency activities

such as these ensure maximum 

compatibility among the agencies’

spacecraft, instruments, and 

ground systems.

In Aerospace Technology, NASA works

with many Federal agencies to achieve

national objectives. For example, NASA

participates in a multiagency effort to

achieve a safer, more efficient, and

more environmentally sound airspace

system. NASA conducts cooperative

programs with the DOD and the

Federal Aviation Administration (FAA),

capitalizing on the strengths of each

p a rt n e r. With the FA A , for ex a m p l e, NA S A

maintains a part n e rship in wh i ch NA S A

focuses on new tech n o l ogy while FA A

wo rks to bring the tech n o l ogy into 

o p e rational use and develop standard s.

Current work includes research on

human factors, integrating activities in

the cockpit with those in the air traffic

control tower, more productive use of

the airs p a c e, e nv i ro n m e n t a l ly compat i bl e

aircraft, and safety. Previous efforts

focused on aircraft aging, ice formation

on aircraft, and wind shear prediction.

This interagency planning and 

coordination occurs at all levels.

NASA scientists and engineers

collaborate directly with their 

colleagues from other agencies through

professional conferences, workshops,

meetings, teleconferences, joint 

projects, working groups, and 

personnel exchanges.

At the program management level,

NASA program officials conduct 

meetings with appropriate officials

from other agencies to coordinate 

programs and technology development

work. At the Enterprise and Agency

level, NASA is a member of numerous

agency-to-agency committees that

facilitate joint planning. These groups

range from working groups to senior-

level management committees. In

some cases, such as with DOD, each

agency assigns liaison staff to the 

partner agency. A key mechanism for

planning with other agencies is use of

Memoranda of Agreement to formally

document cooperative activities and

interagency commitments. NASA also

participates in interagency planning

meetings. At the highest level, NASA is

an active participant in Administration

interagency planning groups such as

the National Science and Technology

Committee and its Subcommittees.
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Interagency Cooperation

Understand the Universe

Support Human Exploration

Develop New Technology

Educate & Public Outreach

Understand Earth Systems

Accelerate Economic & Societal Benefits

Develop Advanced Technologies

Explore the Space Frontier

Enable Humans to Live & Work Permanently in Space

Enable Commercial Development

Share the Experience and Benefits

Revolutionize Aviation

Advanced Space Transportation

Pioneer Technology Innovation

Commercialization

NASA ‘s 
Strategic 
Enterprise 
Goals

Space Science 

Earth Science

Conduct Research to Enable Exploration

Use the Space Environment as Laboratory

Enable Commerce

Education & Outreach

Biological and Physical
Research

Human Exploration and
Development of Space

Aerospace Technology



53



54

Artist’s concept of the
Space Shuttle docked

to the completed
International Space

Station (ISS).



I n t e rn ational cooperation is an import a n t
component of NASA’s activity. Since its
inception, NASA has concluded over
3000 agreements with more than 100
nations and international organizations.
International partnerships help NASA
achieve its goals by providing access to
unique capabilities and expertise,
increasing mission flight opportunities,
providing access to locations outside
the United States, and distributing 
the costs of discovery. In addition,
international space cooperation 
helps build and reinforce positive
relations among nations.

The Space Act established international
cooperation as one of the objectives 
of the civilian space program. NASA
carries out this mandate consistent 
with broader U.S. policies (for example,
economic, scientific, and foreign 
policy) and in accordance with specific
NASA guidelines for this type of effort.
NASA’s international counterparts are
ge n e ra l ly gove rnment age n c i e s. P ro j e c t s
must protect against unwa rranted tra n s fe r
of technology abroad. They must be
appropriate, mutually beneficial, and
offer significant technical, scientific,
economic, or foreign policy benefits.
Th ey must contri bute to NA S A’s 
p rogram go a l s ; c o n t ri butions may
i n clude dat a , s e rv i c e s, or contri butions 
to flight missions or operational 
i n f ra s t ru c t u re systems.

NASA has well-established cooperative
partnerships with other space agencies
and continues to seek new opport u n i t i e s
for mutually beneficial cooperation
with current partners, emerging space
programs, and other appropriate 
government agencies. In addition 

to cooperation with other nations,
NASA cooperates with international
organizations such as specialized 
agencies of the United Nations.
Currently, nearly all of NASA’s Earth
Science, Space Science, and Biological
and Physical Research missions include
i n t e rn ational contri butions in the 
fo rm of scientific instruments, flight
opportunities, or data analysis. For
example, NASA’s Earth Observing
System satellites, Terra and Aqua,
include scientific instruments from
Brazil, Canada, and Japan. The Cassini
m i s s i o n , l a u n ched in 1997 and sch e d u l e d
to arrive at Saturn in 2004, carries a
NASA orbiter, a European Space A ge n cy
probe, and a communications system
provided by the Italian Space Agency,
and its scientific team includes 
rep re s e n t at ives from the United 
S t ates and 12 European nat i o n s.

Human Exploration and Development
of Space programs include intern at i o n a l
crews on the Space Shuttle and
International Space Station (ISS),
international research facilities, and
ground-based sites around the globe 
for operational mission support such
as tracking stations and Shuttle 
emergency landing sites. ISS is the
largest international science and 
e n gi n e e ring project NASA has eve r
u n d e rt a ke n , with contri butions fro m
Canada, 11 European nations, Japan,
R u s s i a , as well as the United Stat e s. Th i s
trend of highly international activities is
expected to continue for the fo re s e e abl e
f u t u re. NASA will continue to seek
ap p ro p ri ate intern ational part n e rships to
c o n t ri bute to the accomplishment of our
go a ls co n s i s t e nt wi t h bro a d er U. S. po l i c i e s.

International Cooperation
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Canadian Space Agency, European Space

Agency, NASA, National Space Development
Agency of Japan, and Russian Space Agency.
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NASA’s Strategic Plan describes the

Agency’s plans for the next 25 years.

This distant horizon is appropriate and

necessary, given the long-range nature

of most of NASA’s aeronautics and

space activities and goals. Nonetheless,

paradigms can change unexpectedly

and radically over a few months or

years, invalidating assumptions and

making new plans necessary and 

possible. NASA sets long-range plans

recognizing that it must be perceptive

and flexible enough to evolve plans

and programs as external realities

change. The following is an analysis of

factors beyond NASA’s control that

could influence our ability to achieve

the goals and objectives in this plan.

While some factors have a particularly

strong effect on certain goals (see 

individual Enterprise sections), many

of the factors affect almost all our 

goals due to the uncertain nature of

long-term, cutting-edge R&D efforts.

The Legislative and Policy
Framework: NASA’s mission and

goals derive from legislation and

Presidential policy. In 1958, Congress

passed the National Aeronautics and

Space Act, establishing NASA and

d i recting it to carry out specific purp o s e s.

A succession of laws and Presidential

policies since then have from time to

time redirected, expanded, or refined

NASA’s role. As a recent example, the

Commercial Space Act of 1998, 42

U.S.C. 14701 et seq., significantly

increased and promoted the role of

commercial space activities; NASA’s

focus and goals have changed to keep

pace with this new dire c t i o n . F u t u re law

and policy may inva l i d ate or re i n fo rc e

current goals. Administration and 

congressional budget decisions also

directly and significantly affect NASA’s

ability to meet the goals and objectives

set forth in this plan. The objectives 

in this plan are consistent with the

near-term budget estimates in NASA’s

FY 2001 budget request to Congress.

The Economy, Budgets, and Public
Support: Closely related to the above

External Assessment

Artist’s concept of the Mars Global Surveyor.



a re two additional macro - l evel infl u e n c e s

on NASA’s ability to meet the goals and

objectives in this plan. NASA assumes

t h at the economy will remain stro n g

enough to support the bu d gets 

n e c e s s a ry to meet its goals and to 

support commercial activities that are

key to Agency achievement. Similarly,

this plan anticipates that NASA will

continue to experience public support

and that citizens will continue to hold

that a strong U.S. aeronautics and s p a c e

program is important. NASA’s own

actions are an important factor in this

equation. To win and keep public 

s u p p o rt , we must be accountable for our

p e r fo rm a n c e, explain our activities and

a ch i evements fully and compre h e n s i bly,

transfer technology as rapidly and 

beneficially as possible, and keep

our goals and objectives in tune 

with the aspirations and needs 

of our customers.

Partnerships with Other Agencies
and Nations: NASA conducts many

p rojects jointly with other orga n i z at i o n s,

age n c i e s, and nat i o n s. This plan assumes

that our partners will be able to meet

their commitments; failure to do so

could slow or prevent achievement of

our many joint goals. Consequently, in

a few areas wh e re the goal is part i c u l a rly

crucial, notably the International Space

Station, NASA has developed alternate

courses of action in the event that a

p a rtner is unable to meet a commitment.

It should be reiterated that on balance,

partnerships are highly beneficial to

NASA and, in addition to providing 

cost savings, provide unique expertise

and facilities.

Potential New International
Partners: NASA’s international 

partnerships reflect the scope of each

partner’s aerospace capabilities and

interests and the U.S. relations with the

nation in question. Changes in either

factor can alter part n e rships and thereby

delay or accelerate goal achievement.

Many nations are increasing their 

aeronautics and space activities; there

are vastly more substantive national

aeronautics and space programs n ow

than there we re 25 ye a rs ago. NA S A

a c t ive ly welcomes new ap p ro p ri at e

p a rt n e rships with other nat i o n s.

I n c reased part n e rships on missions 

t h at transcend national boundaries 

can enhance the U. S. ability to 

a ch i eve aeronautics and space go a l s.

Markets: A related variable that could

strengthen or confound NASA’s ability

to meet its space commercialization

goals is the perception and reality of

m a rkets for space products and serv i c e s,

and industry’s consequent willingness

to invest in space ventures. Space 

presents enormous current and 

future business opportunities. In the

past, NASA pioneered areas such as

satellite technology that have led to

profitable new industries that were

unforeseen by most citizens and 

businesses at the time of NA S A’s initial

a c t iv i t y. This pat t e rn continues today.

In 1997, for the first time, worldwide

commercial space revenues eclipsed

G ove rnment space spending, and in 1998,

the number of commercial launch e s

ap p ro a ched the number of Gove rn m e n t

l a u n ch e s. But predicting future marke t s

is an ex t re m e ly difficult task. For ex a m p l e,

a major non-Gove rnment space policy

study predicted in 1985 that, by 2000,

global commercial space revenues

would reach $51 billion and that the

largest s h a re of this would come fro m

m at e ri a l s processing in space. In fact,

global space reve nues are double that

e s t i m at e. In 1998, global revenues for

the satellite industry alone totaled an

estimated $66 billion. However, the

largest share of this was Direct-to-Home

television, a development that was

unforeseen in the 1985 study. This 

illustrates the difficulty of predicting

winning applications.

M a ny of NA S A’s space commerc i a l i z at i o n

goals assume that industry will perceive

potential profits from space activity and

will invest to realize these profits. For

example, several BPR and HEDS goals

assume that industries will purchase

accommodations on the International

Space Station for new space ventures.

To date, industry interest has been 

less than anticipated; this may slow
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achievement of the related NASA 

goals. NASA remains convinced that

it is essential to pioneer and help 

commercialize new areas of space

activity to maintain the U.S. strong 

position in this growing and 

potentially limitless arena.

Technology: Many of NASA’s goals

rely on future technological break-

throughs—either precipitated by

NASA or developed elsewhere and

applied to NASA programs. A prime

example of this is the need for 

revolutionary advances in propulsion

technologies to improve air travel,

deliver materials affordably into orbit,

and send probes to other star s.

Because achieving breakthroughs 

is not a matter of applying known

processes at prescribed rates of speed,

we do not always know exactly how

we will achieve a given goal and we

cannot always specify when we will

achieve it. Typically, however, the

research and development efforts yield

unanticipated collateral benefits that

further other NASA goals and provide

new technologies to assist industry

and benefit the public. Thus, the 

unpredictability of technological

advance can both delay and 

accelerate goal achievement.

Innovation and the R&D Base: A

factor re l ated both to the tech n o l ogi c a l

innovation discussed above and to the

second demographic phenomenon

outlined below is the cap ability to inno-

vat e. The Council on Competitiveness

issued a study in 1999 stat i s t i c a l ly 

c o rre l ating a nat i o n ’s innovat ive 

c ap ability with specific fa c t o rs, i n cl u d i n g

the size of the R&D labor fo rc e, the

amount of private investment dedicat e d

to R&D, and the resources devoted to

higher education. The study concluded

that while the U.S. has long been the

world’s preeminent innovator, it is in

d a n ger of losing this status b e c a u s e

other nations are doing a better job at

i nvesting in the fundamentals that 

s u p p o rt innovat i o n . Maintaining our

Hubble Space Telescope image of the Abell 2218 cluster of galaxies that is so massive it functions as a cosmic
magnifying glass. This “hefty” cluster resides in the constellation Draco, some 2 billion light-years from Earth.
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innovative capability is central to U.S.

economic strength and also to NASA’s

ability to achieve its goals.

Demographics: At least two major

demographic factors may affect NASA’s

goals. First, the increase in the number

of senior citizens may focus attention

on specific aspects of NA S A’s wo rk ,

especially those pertaining to medical

applications. The great interest in John

Glenn’s Shuttle flight was a harbinger of

this possibility. NASA aims to keep its

goals as relevant as possible to its 

customers. Consequently, increased

i n t e rest in space medicine—e s p e c i a l ly

if accompanied by notable program

success in this area —could result in

amplification of related goals.

Second, NASA will continue to need an

expert workforce over the next 25 years

to perform cutting-edge science and

engineering. The convergence of three

large-scale factors may frustrate this: a

reduction in the pro p o rtion of the 

p o p u l ation that is of wo rking age,

possible continuation of the economic

boom with resulting tightening of the

labor market, and continuation of the

re l at ive ly poor high school perfo rm a n c e

and low graduate school enrollment of

U. S. students in science and mat h e m at i c s.

Further, white males have traditionally

c o m p rised most of the Nat i o n ’s scientifi c

and engi n e e ring wo rk fo rc e, but they will

be a smaller segment of the population

in the future. More American women

and minorities must become experts in

science and engineering if the U.S. is 

to retain a competitive workforce. Will

the U.S. be able to generate such a

workforce?  Will NASA be able to attract

sufficient numbers of these workers?   

A strong U.S. capability in science and

technology is crucial not only for NASA

but for the Nation as a whole. For this

reason, each NASA Enterprise conducts

v i go rous education and outre a ch 

p rograms aimed at strengthening the

s c i e n c e and technology interests and

capabilities of all American students.

Discovery: NA S A’s goals and objective s

constitute a balanced program of what

the Agency sees to be valuable and 

feasible. However, new discoveries may

change this program. For example, a

greater level of certainty about the 

existence, extent, pace, and causes 

of global warming could either relax 

or intensify concern about this 

p h e n o m e n o n , either diminishing or

increasing support for related goals.

S i m i l a rly, d i s c ove ries of other 

u n ex p e c t e d phenomena could result

in new goals drawing resources away

from the current program. To cite 

perhaps the most extreme example, a

significant portion of NASA’s work aims

to find evidence of life elsewhere in 

the u n ive rs e. Should this succeed,

d ep e n d i n g on what form the discovery

were to take, NASA might radically

reorient its goals.

NASA engages in research and 

exploration for the benefit of our 

c u s t o m e rs—U. S. c i t i zens and in a 

l a rge r sense humankind. Our ability 

to achieve our goals and objectives

depends on a changing calculus of

resources, results, support, national 

priorities, partnerships, market forces,

and other large variables. We aim to

pursue our goals with dedication while

remaining attuned to external changes

beyond our control that could require

further refinement of those goals.
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NASA’s Customers

NASA is committed to satisfying our 

customers. We have identified the 

following groups as our external 

customers and stakeholders:

nThe A d m i n i s t ration and Congress 

p rovide NASA the authori t y, p o l i cy

d i re c t i o n , and re s o u rces to conduct

the Nat i o n ’s civil aeronautics and

space progra m s. In add i t i o n , NASA is

an investment in our Nat i o n ’s future,

and the A d m i n i s t ration and Congre s s

rep resent the interests of the future

ge n e rations that will benefit from 

t h at inve s t m e n t .

nThe science and education commu-

n i t i e s, aerospace and nonaerospace

industries, Federal, State, and local

agencies, non profit organization,

and our international partners who

receive our products directly.

n The public is both our ultimate

resource provider and the ultimate

beneficiary of our products.

To some degree our Strat egic Enterp ri s e s

focus on particular subsets of customers.

Pa rt i c u l a rly important ex t e rnal customer

groups for each Enterprise include 

the following:

Space Science 
Science and Education Commu n i t i e s

Earth Science
Science and Education Commu n i t i e s,

C o m m e rcial Sectors, Po l i cy m a ke rs 

Biological and Physical Research 
Science and Education Commu n i t i e s,

C o m m e rcial Sectors

Human Exploration and 
Development of Space
Science and Education Commu n i t i e s,

C o m m e rcial Sectors 

Aerospace Technology 
Aerospace and Nonaerospace

Industries, Federal Agencies

Consultation

In developing this Strategic Plan,

NASA consulted extensively with our

customers and stakeholders. These

consultations built on the outreach

and input activities that we conducted

while developing our previous six

Strategic Plans (from 1992 to 1999),

including NASA Administrator Goldin’s

1992 nationwide series of town hall

meetings. An important source of 

consultations for NASA is industry

wo rkshops conducted by the Enterp ri s e s.

NASA’s science objectives are strongly

i n fluenced by NASA-conducted science

wo rkshops and studies by orga n i z at i o n s

such as the National Academy of

Science. NASA’s advisory committees

(described under Evaluating and

R ep o rting Pe r fo rmance) provide cru c i a l

outside ex p e rtise to aid in determ i n i n g

NA S A’s goals and objective s.

Interagency coordination for the many

areas of collaboration and synergy

between NASA and other Federal 

agencies (see Interage n cy Cooperat i o n )

establishes a framework for many of t h e

A ge n cy ’s plans. E x t e n s ive consultat i o n

with these Government partners in 

the context of the National Science 

and Technology Council, as well as

through direct relationships, help shape

NASA’s goals, objectives, and strategies.

NASA is active in interagency GPRA

organizations such as the National

Academy of Public Administration’s

Performance C o n s o rt i u m . Th ro u g h

m e e t i n g s, c o n fe re n c e s, and bri e fi n g s, a s

well as direct ex ch a n ges of info rm at i o n ,

NASA consults with other agencies 

on the contents of its Strategic Plan 

and on general ap p ro a ches to GPRA 

implementation Governmentwide.

NASA has also conducted extensive

meetings and briefings with our 

international partners and stakeholders

in both programmatic and planning 

contexts. This plan has benefited from

those ongoing consultat ive re l at i o n s h i p s.

In developing this plan, NASA conducted

long-range planning workshops with

cross-cutting collections of indirect

NASA stakeholders. We collected data

on NASA goals from secondary sources

such as industry-led focus groups and

polls. We evaluated the results of 

interviews with stakeholders, and 

conducted an analysis of rationales 

for NASA and its activities, based on

outside polling, interviews, and focus

group work. This plan represents 

comments received directly from NASA

employees and members of the public,

in response to previous versions and

the draft version of this plan. We

also conducted bri e fi n g s, p rovided 

t e s t i m o ny and draft copies, and made

changes in response to inputs from

Administration and congressional

stakeholders represented by the 

Office of Management and Budget,

the Office of Science and Technology

Policy, the General Accounting Office,

and congressional staff and 

Members of Congress.



The American people are the ultimate resource provider

and the ultimate beneficiaries of investments in NASA’s

mission of research, exploration and discovery.

C o n g ress and administration

decision process responds to

the public interest, votes, and

funding resources.

NASA Enterprises serve primary customers

in science, education, commerce, public

policy, and in other Government agencies.

NASA Benefits: Create education excellence,

economic growth and security, protect the

e n v i ronment, increase the understanding

of science and technology, and peaceful

exploration and discovery.

The American People are NASA’s Stakeholders & Customers
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The NASA Team

The NASA Team is a dedicat e d, s k i l l e d,
and dive rse group of scientists, e n gi n e e rs,
m a n age rs, and support staff. We wo rk in
p a rt n e rship with industry, a c a d e m i a ,o t h e r
age n c i e s, and the space agencies of other
n at i o n s. The NASA Team is dedicated to
a ch i eving NA S A’s mission while maintain-
ing the stro n gest possible commitment 
to safe t y, e ffi c i e n cy, and integri t y.

Who We A re : NASA Headquart e rs, t h e
S t rat egic Enterp ri s e s, and the Centers

NASA is comprised of Headquart e rs in
Wa s h i n g t o n, D. C. , nine Centers thro u g h o u t
the country,and a number of add i t i o n a l
i n s t a l l ations that support specific Centers.
NASA also owns the Jet Pro p u l s i o n
L ab o rat o ry (JPL), wh i ch is operated by
the Califo rnia Institute of Te ch n o l ogy
under a contract with NA S A .

The roles of Headquart e rs and the
C e n t e rs are distinct. In carrying out the
NASA mission, H e a d q u a rt e rs determ i n e s
wh at the mission is and explains why it 
is necessary ; the Centers determine how
we will implement it.

NASA Headquarters 

NASA Headquarters develops, coordi-
nates, and pro mu l gates A ge n cy policy. I t
sets program direction at the highest leve l .
H e a d q u a rt e rs has pri m a ry re s p o n s i b i l i t y
for NA S A’s commu n i c at i o n s with the
A d m i n i s t ration and Congress and is the
Agency’s focal point for accountability
with external entities. It guides and
integrates budget development, d e fi n e s
the Agency’s long-term institutional
i nve s t m e n t s, and leads and coord i n at e s
Agency wide functions.

The Enterprises

To carry out its mission, NASA has
organized its programs into five
Strategic Enterprises: Space Science,
Earth Science, Biological and Physical
Research, Human Exploration and
Development of Space, and Aerospace
Technology. The leadership of each
Enterprise is at Headquarters, but
implementation of Enterprise programs
takes place at the Centers. Each
Enterprise draws on the capabilities 

of s eve ral Centers, while each Center 
c o n t ri butes to multiple Enterp ri s e s.
The Enterp rises commu n i c ate and 
c o o rd i n ate with each other via Enterp ri s e
management at Headquarters.

The NASA Centers

NASA relies on its Centers to carry out
the wo rk of the Enterp ri s e s. E a ch Center
has specific mission responsibilities and
e a ch is re s p o n s i ble for providing cert a i n
types of ex p e rtise and infra s t ru c t u re.
C e n t e rs are also re s p o n s i ble for assigned
NASA-wide progra ms—ove rseeing their
i m p l e m e n t ation and ensuring that they
meet sch e d u l e, bu d ge t , s a fe t y, and 
re l i ability re q u i re m e n t s. Fi n a l ly, e a ch
Center serves as a “Center of Excellence”
for a specific discipline; examples are
s t ru c t u res and mat e ri a l s, i n fo rm at i o n
t e ch n o l ogy, and human operations 
in space. C e n t e rs of Excellence not 
o n ly support immediate program needs
but strengthen the long-term cap ab i l i t i e s
of the A ge n cy and the Nation in 
c ritical are a s.

Glenn Research Center
Aeropropulsion and Aerospace Power 
Systems Research and Technology
Turbmachinery

Goddard Space Flight Center
Earth Science and Physics and Astronomy
Earth Science and Physics and Astronomy

NASA Headquarters
Agency Management

Langley Research Center
Airframe Systems and 
Atmospheric Science
Structure and Materials

Marshall Space Flight Center
Space Transportation Systems 
Development, Microgravity, and Space
Optics Manufacturing Technology
Space Propulsion

Kennedy Space Center
Space Launch Operations and 
Spaceport Range Technologies
Launch and Payload Processing Systems

Dryden Research Center
Flight Research

Atmospheric Flight Operations

Ames Research Center
Aviation Operations 

Systems and Astrobiology
Information Technology

Jet Propulsion Laboratory
Planetary Science and Exploration

and Instrument Technology  
Deep Space Systems

Stennis Space Center
Rocket Propulsion Testing and 

Commercial Remote Sensing
Rocket Propulsion 

Testing Systems

Johnson Space Center
Human Exploration 
and Astro Materials

Human Operations in Space
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NASA Centers:
Center Mission Areas and Centers of Excellence



NASA’s Strategic Management System

To integrate planning and management
of the A ge n cy, NASA cre ated the Strat egi c
Management System. The system 
integrates our strategic planning, budget
and performance planning, and 
performance evaluation processes with
all other aspects of A ge n cy manage m e n t .
This system is described in detail in the
NASA Strat egic Management Handbook
( NASA Pro c e d u res and Guidelines
#1000.2). NASA has aligned Agency
management to correspond to the
strategic architecture defined in this
plan. To strengthen the Strategic
Management System by ensuring 
that “we say what we will do, and that
we do what we say,” NASA has 
obtained Agencywide certification 
of compliance with ISO 9001 quality
management standards.

Under the framework of the NASA
Strategic Plan, NASA develops more
detailed plans at each level of 
the organization:

Enterprises
Enterprise Strategic Plans

Headquarters Functional Offices 
Functional Leadership Plans

Centers
Center Implementation Plans

Programs and Projects
Program and Project Plans

Employees
Employee Performance Plans 

The NASA Strategic Plan is supported
by annual budgets and performance
plans that describe the resources 
necessary to achieve performance 
targets for the goals and objectives in
this plan. Annually, NASA releases a 

performance report that indicates 
how the Agency performed toward
achievement of the targets identified in
the previous fiscal ye a r ’s perfo rm a n c e
p l a n . The goals and objectives in this 
edition of our Strat egic Plan fo rm the
basis for NA S A’s bu d get and perfo rm a n c e
p l a n n i n g, b eginning with FY 2002. Th e
NASA bu d get and perfo rmance plan will
be released in the spring of 2001 for FY
2002 (wh i ch begins in October of 2001).

Performance Planning

NASA’s performance measurement 
system ga u ges progress towa rd ach i ev i n g
the goals and objectives in this Strat egi c
Plan. Annually, NASA releases a 
performance plan for the upcoming 
fiscal year with the Pre s i d e n t ’s pro p o s e d
bu d ge t . The strat egic goals and objective s
from this plan are repeated in our 
p e r fo rmance plans with the perfo rm a n c e
t a rgets and requested bu d get 
ap p ro p ri ations that support them.
This direct re l ationship between 
performance targets and strategic goals
and objectives meets the requirements
of GPRA and allows our performance
plans to demonstrate a clear re l at i o n s h i p
between Agency goals and measurable
performance targets.

Due to the nature of aeronautics and
space research, none of our strategic
objectives can be attained in a year
(barring unanticipated breakthroughs).
As a result, many of NASA’s annual 
performance targets reflect only
incremental steps toward achieving our
strategic goals and objectives. This is
necessary given the legal requirement
for annual performance plan targets.
To help bridge the gap between annual

activity and ultimate objective accom-
plishment, NASA has moved toward
use of higher level performance targets
in its annual performance plans (in
turn s u p p o rted by more detailed 
p e r fo rm a n c e indicators). In addition,
the roadmaps in this plan depict leve l s
of accomplishment that are below the
level of full Agency objectives but
above that of performance targets for
any 1 year. The roadmaps provide a
useful planning tool to identify desired
accomplishments over a 25-year 
time frame, at a higher level than 
c ap t u red by annual perfo rmance plans.

Evaluating and Reporting
Performance

NASA’s performance in developing and
delivering products and services is 
evaluated at the Agency, strategic 
enterprise, functional office, program
and project, crosscutting process, and
individual levels. Each level has
responsibility to execute requirements
and to measure, evaluate, and report
re s u l t s. As each part of the orga n i z at i o n
completes its measurement process,
data are used to validate that perform-
ance meets or exceeds planned goals,
objectives, and performance targets. In
those situations where performance
does not meet the plan, opportunities
for continuous improvement and
reengineering are identified.

In the case of performance problems of
particular concern, such as with the
recent Shuttle wiring and Mars probe
failures, special evaluations are
performed and special mitigation 
programs are put into place. Results
f rom effo rts such as these are ex t e n s ively
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examined for implications for NASA
planning at the strat egi c, bu d ge t ,
performance, and program levels.
For example, in the case of the Mars
probe failure reviews, the Agency
was able to conclude that:

• our strategic objectives for Mars
exploration remained valid;

• that our program management 
strategic objectives (contained in the
Provide Aerospace Products and
Capabilities Crosscutting Process)
remained valid but required greater
attention as well as alterations to our
implementation strategies;

• that the budgets for projects within 
this program were inadequate for 
the expected schedules and levels 
of performance;

• that the performance measurement 
system in place was valid;

• that the future performance targets
would be achievable later than 
anticipated; and 

• that at the program level the 
Mars program needed to be 
completely redesigned.

This example demonstrates that while
Agency planning establishes the 
framework for evaluation efforts, those
evaluations provide critical feedback
to shape Agency planning.

NASA uses a series of management
councils to conduct ongoing internal
evaluations. Throughout the year,
Program Management Councils (at
Headquarters and the Centers) assess
program schedules, cost, and technical
performance against established 
programmatic commitments. Twice a

year, the Senior Management Council
brings together Headquarters and
Center Senior Managers to assess
progress toward meeting Enterprise
and Crosscutting Process performance
targets. In addition, NASA’s Capital
Investment Council evaluates whether
our investment decisions adequately
support our goals and objectives and
associated performance targets.

There are also regular reviews for 
functional management activities, such
as procurement, finance, facilities,
personnel, and information resources
management. We also conduct reviews
of science, e n gi n e e ri n g, and tech n o l ogy
plans and performance, which include
evaluations from Agency nonadvocate
review teams, and the collection of
thousands of technical performance
metrics, schedule milestones, and cost
performance data for flight programs
such as the International Space Station.
The Office of Mission Assurance 
conducts assessments to verify the
robustness of safety and mission 
assurance processes throughout the
Agency and performs independent
assessments on selected programs that
have need for a high level of assurance.
In add i t i o n , the NASA Inspector Genera l
conducts independent reviews and 
provides recommendations for 
corrective actions.

In addition to our internal evaluation
processes, NASA relies on significant
external review processes. These 
evaluations include an extensive peer
review process in which NASA uses
panels of outside scientific experts to
ensure that science research proposals
are selected strictly on the merits of 

the planned research and expected
performance. NASA also maintains a
broad and diverse system of advisory
committees under the Federal Advisory
Committee Act, including the NASA
Advisory Council and the Aerospace
Safety Advisory Panel. The hundreds of
science, engineering, and business
experts on these committees provide
ex t e rnal input into A ge n cy manage m e n t ,
programs, strategic plans, and 
p e r fo rm a n c e. NASA adv i s o ry committees
explicitly review and evaluate the
Agency’s performance reporting 
information, and the results of their
evaluation are made a part of the
Agency’s Annual Performance Report.
NASA also relies on evaluations from
completely independent external
organizations such as the National
Academy of Sciences, the National
Academy of Public Administration,
and the General Accounting Office.

These extensive internal and external
evaluation processes allow NASA to
enhance its evaluation of the Agency’s
p e r fo rmance and to ve rify wh at rev i s i o n s
of Agency plans are appropriate. These
evaluations are scheduled to continue
on an ongoing basis.

Resources

NASA’s budget and human resource
planning processes are described in
the NASA Strategic Management
H a n d b o o k. Key strat egic planning
strategies for these areas are described
under the Manage Strat egi c a l ly
C rosscutting Process in this plan.
Actual budget and human resources
required to achieve the goals and
objectives specified in this Plan are
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contained in the President’s most
recent budget proposal for NASA.

This plan summarizes Agency activities
for 2 fiscal years—FY 2000 and 
FY 2001, whose budgets have already
been set. However, FY 2002 is the first
budget and performance planning
year for which this version of the 
plan is proscriptive.

The roadmap plans for 2000–2005 are
consistent with estimates for those
ye a rs included in NA S A’s FY 2001 bu d ge t
request to Congress. While detailed
budget projections have not been
developed for mid- and long-term
plans, NASA’s planning framework
generally assumes that resources 
provided by Congress will be neither
less nor dramatically greater than 
current trends. However, the success
of current programs, technology
developments, and the success of
commercialization efforts, as well as
the other factors discussed under
External Assessment, significantly
impact the relative resources required
to achieve a given set of objectives.

While this plan specifies NA S A’s ge n e ra l
goals and objectives, it only generally
specifies the relative importance of
these objectives. It is the budget
process which determines relative
resource commitments across goals
and objectives. The decisions of the
President and the Congress in this
regard have a large impact on the rate
at which NASA can achieve particular
goals or objectives. These decisions
are, in turn, reflected when NASA
selects the Agency’s annual 
performance targets.

NASA’s Strategic Management System Documentation

NASA 
Strategic 
Plan

Center 
Implementation Plan

Functional 
Leadership Plans

Program/Project Plans    

NASA Annual
Performance
Report

Employee 
Performance Plans  

Annual Budget
Submit & Five-
Year Budget

NASA Annual
Performance
Plan

NASA Strategic 
Management 
Handbook

Enterprise 
Strategic Plans
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accretion disks
Rotating disks of matter surrounding an astro n o m i c a l
object, such as a star, galactic nucleus or black
hole, which is growing in size by attracting material. 

AST
Aerospace Technology Enterprise

astrobiology
Study of the living universe. Provides a foundation
for a multidisciplinary study of the origin and 
distribution of life in the universe, including the 
role of physical forces, planetary atmospheres,
and ecosystem interaction in the evolution with 
living systems.

avionics
Use of electronics in all of its forms in airborne 
or aerospace vehicles. 

biotechnology
Application of living organisms or biological tech-
niques developed through basic research.
Biotechnology products include antibiotics, insulin,
interferon, recombinant DNA, and techniques 
such as waste recycling.

BPR
Biological and Physical Research Enterprise

Centers of Excellence
Focused, Agencywide leadership responsibilities 
in a specific area of technology or knowledge.
The Agency-level designation calls for each
Center’s preeminence, with respect to the 
critical tools and capabilities associated with the
particular area of excellence, in order to achieve
the long-term strategic interests of the Agency.

C o m m e rcial Remote Sensing Program (CRSP)
Program for observation of the Earth from distant
vantage points, usually by satellites or aircraft.
CRSP analyzes pictures, extracts information, and
enables the productive use of this information in
private and public applications in environmental
consulting, land use planning, and natural
resources management.

coronal mass ejection
Huge cloud of hot plasma, occasionally expelled
from the Sun. It may accelerate ions and electrons
and may travel through interplanetary space as 
far as the Earth’s orbit and beyond it; it is often
preceded by a shock front.  When the shock
reaches Earth, a magnetic storm may result.

CSA/ASC
Canadian Space Agency/Agence spatiale canadienne 

Direct to Home television
Direct TV transmission to home receivers via
domestic satellites

DOD
Department of Defense

e-government
Electronic government–application of information
technology by government.  It involves four types
of relationships—with citizens, businesses, 
employees, and other governments.

El Niño
Climate disturbance occurring every 2 to 5 years
in the Pacific Ocean. A region of warm water
forms in the western Pacific and moves toward
South America, altering weather and rainfall 
patterns, wind directions, and even the jet stream. 
El Niño events contribute to floods and droughts 
in the Americas, Africa, and Australia.

EOS
Earth Observing System–A series of satellites
that are a part of NASA’s  Mission to Planet Earth.
These satellites observe multiple aspects of the
planet, thereby enabling long-term comprehensive
measurements of how components of the Earth
system interact.

ESA
European Space Agency– Intergovernmental 
organization with 15 member states.  Its mission
is to provide and promote-for exclusively peaceful
purposes, exploitation of space science, research
and technology, and space applications.

ESE
Earth Science Enterprise

Europa Lander
Mission to Europa (Jupiter’s moon) designed to
study seismology and possibly penetrate the ice
crust to reach liquid water ocean.  

Europa Orbiter
Mission designed to study Europa (Jupiter’s moon)
in search of possible liquid water oceans beneath
the ice surface. 

FAA
Federal Aviation Administration

Federal Advisory Committee Act (FACA)
Act that governs the establishment of and 
procedures for committees that provide advice 
to the Federal Government.  Advisory committees
may be established only if they will serve a 
necessary, nonduplicative function.  

FEMA
Federal Emergency Management Agency

Galileo Mission
Mission to Jupiter launched in 1989 to study 
its atmosphere, satellites, and surrounding 
magnetosphere for 2 years, starting in 
December 1995.

gamma rays
Electromagnetic waves of the highest frequencies
known, originally discovered as an emission of
radioactive substances.

GEO
G e o s y n c h ronous orbit–An Earth orbit that pre c i s e l y
equals the Eart h ’s axial period of rotation (or any
integer multiple or submultiple there o f ) .

GPRA
Government Performance and Results Act of 
1993–GPRA requires Federal agencies to 
submit a formal performance plan with their 
budget submissions for each fiscal year.  This 
is designed in an effort to enhance Government 
performance in the context of strategic planning
and program implementation.

HEDS
Human Exploration and Development of 
Space Enterprise

High-Performance Computing and
Communications (HPCC)
Program planned and implemented by Federal
organizations.  HPCC R&D is conducted at U.S.
academic institutions, corporations, and Federal
R&D laboratories. The National Coordination Office
for HPCC coordinates the Program and outreach
to interested communities.

Integrated Space Transportation Plan (ISTP)
Plan to identify and define NASA’s 5-year 
investment strategy that will enable a low-risk,
highly competitive selection of a new 
comprehensive space transportation 
architecture by the year 2005.

Acronyms and Glossary
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interferometry
Production and measurement of interference from
two or more coherent wave trains emitted from
the same source.

ISS
International Space Station–Global partnership 
of 16 nations. This Station represents a major
engineering, scientific, and technological 
collaboration to greatly further human space
exploration.  ISS will include six laboratories 
and provide more space for research than 
any spacecraft ever built.

IT
Information Technology

L1, L2 / Libration points
Lagrangian points–In a system of two large 
bodies (Sun-Earth or Earth-Moon), these are the
points where a small third body will keep a fixed
position relative to the other two. In the Sun-Earth
system, only two of five are important, both on
the Earth-Sun line— the L1 point, and the L2
point at a similar distance on the night side. The
L1 point is an “early warning” outpost intercepting
shocks and particles emitted by the Sun and its
vicinity has been occupied by several spacecraft. 

Landsat
Land [remote sensing] satellite–Also known as
ERTS.  A series of satellites designed to collect
information about the Earth’s natural resources,
first lofted in 1972. 

LEO
Low-Earth Orbit –100 to 350 nautical miles 
above Earth.

Living with a Star
Multiyear program to understand space weather
and the effects of the Sun on the Earth’s climate.
Its goals and objectives are linked to each of the
five NASA Strategic Enterprises.

Lunar Prospector
First of NASA’s Discovery class of “faster, better,
cheaper” space exploration missions.  It reached
the moon in 4 days.  Lunar Prospector’s data
gathering resulted in a series of discoveries 
and new scientific tools. 

magnetosphere
Region surrounding a celestial body where
its magnetic field controls the motions of 
charged particles.

Mars Surveyor Program
Long-term program designed to search for 
evidence of past or present life; understand the
climate and volatile history of Mars; and assess
the nature and inventory of the re s o u rces on Mars.

microgravity research
Area of scientific application and commercial
research concerned with the identification and
description of the effects of reduced gravitational
forces on physical and chemical phenomena.
NASA’s HEDS program focuses on basic and
applied research in five disciplines: biotechnology,
combustion science, fluid physics, fundamental
physics, and materials science.

microsatellites
Satellites with a total mass between 10 and 100
kg, often incorporating miniaturized electronic
and mechanical systems. 

nanosatellites
Satellites with a total mass smaller than 10 kg,
incorporating miniaturized electronic and 
mechanical systems.

nanotechnology
Fabrication of devices with atomic or molecular
scale precision.  Devices with minimum feature
sizes less than 100 nanometers (nm) are
considered to be products of nanotechnology.
A nanometer is 1 billionth of a meter; it is the 
unit of length that is generally most appropriate
for describing the size of single molecules. 

NASDA
National Space Development Agency of Japan 

National Aeronautics and Space Act
Space Act of 1958 that founded NASA.  It and 
its amendments call for NASA to:  improve the
usefulness, performance, speed, safety, and 
efficiency of aeronautical vehicles; establish 
long-range studies of the potential benefits,
opportunities for, and problems involved in the
activities for peaceful and scientific purposes;
and preserve the preeminent position of the

United States in aeronautical science and 
technology through research and development.

Near Earth Asteroid Rendezvous (NEAR)
Mission to answer fundamental questions about
the nature and origin of near-Earth objects, includ-
ing size, shape, mass and mass distribution,
gravity and magnetic field, rotation, composition,
and geology.

Next Generation Space Telescope (NGST)
It will eventually replace the Hubble Space
Telescope.  It is designed to use imaging and
spectroscopy in the infrared to study the first
stars and galaxies that formed after the universe
cooled sufficiently to permit discrete structures 
to form.

NGO
Non-Governmental Organization

NIH
National Institutes of Health

NOAA
National Oceanic and Atmospheric Administration

NOX

Nitrogen oxide–Any chemical compound 
containing only nitrogen and oxygen.  Most 
are produced in combustion and considered 
to be atmospheric pollutants.

NSF
National Science Foundation

NSTC
National Science and Technology Council–
The principal functions of the Council are: 
to coordinate the science and technology 
policymaking process; to ensure that these 
policy decisions and programs are consistent
with the President’s stated goals; to help 
integrate them across the Federal Government;
and to ensure that science and technology are
considered in development and implementation 
of Federal policies and programs.

Office of Science and Technology 
Policy (OSTP)
President’s Office created by the National 
Science and Technology Policy, Organization, 
and Priorities Act of 1976 to provide advice to



the President on issues relating to science and
technology, as well as to coordinate Federal
efforts in science and technology.

passenger throughput
Movement of passengers through a system in 
a given time or at a given rate.

PMC
Program Management Council –Agencywide 
council responsible for reviewing existing 
programs and projects, and new programs 
proposed by the Enterprise Associate
Administrators as part of the annual budget 
cycle and making recommendations to the
Administrator.  PMC is a management tool 
in NASA’s overall strategy to leverage fully 
programs, projects, and the budget.

Probabilistic Risk Assessment
Analytic tool used to assess the potential for 
failure and to help find ways to reduce risk in
hardware development.

R&D
Research and Development

RSA
Russian Space Agency

Senior Management Council (SMC)
Consists of “Officials-in-Charge” at H e a d q u a rt e r s
and Directors of the Centers and JPL.  This body
p rovides advice and counsel to the Administrator. 
It is responsible for developing and approving the
Strategic Plan, for evaluating perf o rmance against
the annual GPRA Perf o rmance Plan, and for serv i n g
as a forum for the review and discussion of issues
a ffecting Agency management and programs. 

solar flares
Rapid release of electromagnetic (visible, radio, 
ultraviolet, x-ray) and particulate (protons, 
electrons) energy from the sun.  Flares are
classified according to the optically observed
area of the solar surface covered, ranging from
zero for the smallest to 3 for the largest, and
their intensity, either faint, normal, or brilliant.

Solar Terrestrial Probes
Spacecraft being designed to uncover systemic
properties of Sun-Earth interactions.  Multiple 
units will work together to make simultaneous,
c o o rdinated, spatially separated measurements that 
will produce the first real-time, three-dimensional
view of the structures that make up the solar,
interplanetary, and terrestrial plasmas.

Space Act, The
See the National Aeronautics and Space Act.

Space Flight Operations Contract (SFOC)
It fundamentally reshapes the govern m e n t /
c o n t r a c t o r m a n a g e m e n t relationship and the 
responsibilities for Space Shuttle hard w a re 
acquisition, prelaunch pro c e s s i n g , launch and 
landing operations, and flight executions.  Under
the SFOC, the private sector has re s p o n s i b i l i t y
for the day-to-day Orbiter, prelaunch, flight and
ground operations, and logistics support. NASA,
however, continues to have the final launch
“go/no go” decision and ultimate responsibility
for Space Shuttle safety.

SSE
Space Science Enterprise

Terrestrial Planet Finder
Mission of NASA’s Origins Program that will 
consist of a collection of small telescopes 
functioning together to make extremely sharp
images.  Mission will enable a search for planets 
like Earth and for evidence of life there by 
carefully examining the colors of the emitted 
planetary light.
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For more information about 
NASA and its programs, visit:
http://www.nasa.gov

For the NASA budget, perf o rm a n c e
plans, performance reports, the
Strategic Management System
Handbook, Enterprise Plans,
Center Implementation Plans,
Functional Leadership Plans or
other information on NASA plans,
visit: http://www.plans.nasa.gov

Contacting NASA

NASA values the comments 
and recommendations of our
stakeholders, customers, part n e r s ,
employees, contractors, and the
public.  To comment on this
strategic plan, please contact:

Director of Strategic Planning
Office of Policy and Plans
NASA Headquarters – Code Z
Washington, DC 20546
(202) 358-2096
E-mail address available at: 
http://www.plans.nasa.gov

Updates

NPD 1000.1b
Published:  September 2000

This plan will be updated on or
before September 2003.

The most recent version of 
the plan can be found at: 
http://www.plans.nasa.gov 
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