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“For pennies on the dollar, the space program has improved our lives, advanced our 
society, strengthened our economy, and inspired generations of Americans. And I have 

President Barack Obama 

Introduction
“For pennies on the dollar, the space program has improved our lives, advanced our 
society, strengthened our economy, and inspired generations of Americans. And I have

President Barack Obama 

To reach for new heights and reveal the 
unknown so that what we do and learn 

Drive advances in science, technology, 
and exploration to enhance knowledge, 
education, innovation, economic vitality, 

and stewardship of Earth.

Figure 1. Eighty percent of NASA’s budget 
supports programmatic activities.
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NASA invests in technology and U.S. industry.

NASA spurs innovation and business growth.

NASA advances space-related industries.

NASA promotes collaboration and supports U.S. foreign policy.

NASA leverages interest in science and technology.

NASA inspires people around the world.
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NASA Invests in Technology and 
U.S. Industry

Figure 3. Nearly half of NASA’s budget 
is spent on research, development and 

manufacturing of technologies.

80%
Programs

 

45%
Technology
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Invests in Technology  
and U.S. Industry

by technology area.

International Space Station

Research, development 
and manufacturing of 
technoiogy

Systems engineering, 
integration, test, 
operations and other 
support

James Webb Space Telescope

Commercial Crew Space Launch System

Space Technology Program
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Technology Area

TA01: Launch propulsion systems, 
including turbine-based jet engines, 
propellants, engine system sensors and 
new propulsion technologies

Faster, cheaper air transportation

transportation
Better safety measures for all engines
Lower cost to access space, including future 
tourism ventures

TA02: In-space propulsion 
technologies, including beamed energy 
propulsion and fusion propulsion

Satellite refueling and servicing
Improved satellite propulsion
Improved superconducting technologies

TA03: Space power and energy 
storage, including fuel cells, 
photovoltaics, batteries, wireless power 
transmission, and green energy

Improved solar power generation
Batteries, power, and portable consumer 
electronics from phones to hybrid vehicles
Wireless charging technologies
Wireless transmission of power to areas of low 
infrastructure
Alternatives to fossil fuels

TA04: Robotics, telerobotics, and 
autonomous systems, including terrain 
analysis and navigation and immersive 
visualization, semi-automatic systems, 
and robotic manipulation

Drone systems and IED disposal for defense 
applications
More robust manufacturing automation, such as 
car assembly
Advanced prosthetics for limb replacement
Telemedicine, including robotic surgery
Automated vehicles
Advances in terrain mapping and automated 
navigation

TA 05: Communication and 
navigation, including optical 
communications; position, 
navigation, and timing; disruptive 
tolerant networking; and quantum 
communications

Faster, more secure data transmission and 
increased bandwidth

hazard warnings
Faster, more robust wireless networks
Cybersecurity

TA06: Human health, life support, and 
habitation systems, including portable 
life support systems; medical diagnosis 
and prognosis; air, water, and microbial 
sensors; and radiation mitigation

Synthetic biology
Telemedicine
Disaster preparedness and response
Environmental remediation

systems, including destination 
reconnaissance, prospecting and 
mapping, consumables production, EVA 
and surface mobility, and habitat systems

Advanced mining technologies
Emergency planning, response, and 
management
Protective garments
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and U.S. Industry

Technology Area

TA08: Science instruments, 
observatories, and sensor systems, 
including remote sensing instruments, 
lasers, optical mirror systems, and 
antennas

Advanced medical imaging
Sensors for weather and climate
Faster, more sensitive instruments

TA09: Entry, descent, and landing 
systems, including entry modeling 
and simulation, deployable hypersonic 
decelerators, landing modeling and 
simulation, and atmosphere and surface 
characterization

Improved hazard avoidance for aircraft
Hypersonics for passenger and cargo 
transportation

TA10. Nanotechnology, including 
damage-tolerant systems, sensors and 
actuators, and miniature instruments

Smaller, implantable devices
Advanced armor
Lightweight materials and structures
New computing systems

TA11. Modeling, simulation, 
information technology, and 
processing,
computing, human-system performance 
modeling, and simulation-based systems 
engineering and training

Virtual and augmented reality systems
Improved informatics and data analytics
Faster computers
Greater data storage

TA12. Materials, structures, 
mechanical systems, and 
manufacturing, including lightweight 
structures and special materials, 
intelligent integrated manufacturing 
and cyber physical systems, and 
nondestructive evaluation and sensors

Additive manufacturing
Multifunctional materials
Advanced composites with improved strength 
and weight 
Self-repairing and self-cleaning materials

TA13. Ground and launch systems 
processing, including autonomous 
command and control; tracking, 

technologies; environmental remediation 
and site restoration; and  weather 
prediction and mitigation

and atmospheric characterization 
More accurate weather forecasting
Faster, better cleanup of environmental hazards
Complex assembly and construction system 
control

TA14. Thermal management systems, 
including cryogenic systems, thermal 
control systems, and thermal protection 
systems

Advanced cryogenics for superconducting 
computer and medical applications
Improved performance of mechanical and 
computer systems requiring thermal control
Fire prevention and protection

applications related to advancing those technologies.

6



NASA Impacts

 
(JWST, ISS, Commercial Crew, SLS, and STP). 
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Invests in Technology  
and U.S. Industry

The technologies are listed in order of greatest potential to provide solutions to global 

programs during FY 2012.

Wireless powerWireless power

$6M$6M
$8M

En a ced ducat o  Enhanced Education Enhanced Education
TechnologyTechnologyTechnology

$8M$8M
disease prevention

Personalized Personalized
m dicine, nutrition an  medicine, nutrition andmedicine, nutrition and

disease preventiondisease prevention

$45M$45M$45M

Hi h ene densit  

$15M

High energy density High energy density
power systemspower systems

$15M$15M

Informatics for 

information

Informatics for Informatics for
adding value to adding value to adding value to

informationinformation

$ M$20M$20M

G o o
g

GGGGGreen Revolution Green Revolution
2.0 (technologies for 2.0 (technologies for 2.0 (technologies for
increased food and increased food and

biomass)biomass)biomass)

$2M$2M

and metab lic 

$3M

Synthetic biology Synthetic biology Synthetic biology
an meta c and metabolic and metabolic
engineeringengineering

$3M$3M

resource

$7M

Utiliz io of Utilization of Utilization of
carbo  dioxide as a carbon dioxide as a carbon dioxide as a

resourceresource

$7M$7M$7M

simulation of hemical 

$4M

SSSSSy gy  Systems biology and Systems biology and
mputational modeli ggg////computational modeling/computational modeling/

simulation of chemical simulation of chemical
and biological systemsand biological systems

$4M$4M

Nanoscale design 
of materials

Nanoscale design Nanoscale design
of materialsof materials

$5M$5M

International Space Station

James Webb Space Telescope

Commercial Crew Space Launch System

Space Technology Program

8



NASA Impacts

 Science and Technology Priorities for the 
FY 2014 Budget

Figure 9. NASA’s FY 2012 spending in Commercial Crew, ISS, JWST, SLS, and 
STP aligned with the White House’s latest science and technology priorities.

Innovation
BiologicalBiological
InnovationInnovation

$49 M$49 M$49 M

Innovation & 
Comercialization 

Innovation & Innovation &
Comercialization Comercialization

$173M$173M$173M
$10 M 

(5 programs)

STEM EducationSTEM Education

$$10 M $10 M
(5 programs)(5 programs)

Advanced 
Manufacturing

Advanced Advanced
ManufacturingManufacturingManufacturing

$17 M$17 M

G o

$212 M

Global ClimateGlobal ClimateGlobal Climate
Change Change

$212 M$212 M

Clean EnergyClean Energy

 $35 M $35 M$35 M

Nanotechnology

$6 M

hNanotechnologyNanotechnology

$6 M$6 M$6 M
Technology R&D 

$82 M

InformationInformation
hTechnology R&D Technology R&D

$82 M$82 M

R&D for Informed R&D for Informed
Policy-Making & Policy-Making & Policy-Making &

Management Management

$7 M$7 M
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Invests in Technology  
and U.S. Industry

Figure 10. NASA’s FY 2012 budget allocation 

Businesses, 
universities, and others 

supporting NASA 

NASA 
employees 

$3B
(17%)

$15B
(83%)
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NASA Spurs Innovation and 
Business Growth
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Spurs Innovation and  
Business Growth

Spinoff

Figure 12. What NASA reports in the 
Spinoff publication is only the tip of the 

technology transfer iceberg.

3

in Spinoff
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Spinoff

Figure 13. Annual revenue per spinoffs.

Median annual 
revenue per spinoff 

per year is $1 million
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Advances Space-Related  
Industries

NASA Advances 
Space-related Industries

Figure 14. NASA has contributed to critically important space-related  
commercial industries.

Satellite 
Communication

Remote 
Sensing

Satellite 
Navigation

 

Space 
Access
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Figure 15. Selected NASA contributions to the weather forecasting industry.

NIMBUS-1 was 

next generation of 
weather satellites. 
Later NIMBUS 
satellites would 
carry atmospheric 
temperature, 
water vapor, 
and ozone 
measurement 
equipment.

TIROS-1 
demonstrated that 
accurate weather 
forecasts could 
result from data 
gathered from 
space. NASA 
launched 15 
TIROS satellites 
from 1960 to 
1976 to aid early 
development 
of the U.S. 
meteorological 
satellite system.

1960 TIROS-1960: TIROS-1 1960: TIROS-1
w  weather satellite weather satellite

launchedlaunched
1964: NIMBUS-1 1964: NIMBUS-1 1964: NIMBUS-1

launchedlaunchedlaunched
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Advances Space-Related  
Industries

The $1.7B U.S 
weather industry 
includes about 300 
private commercial 
weather vendors, 
who access U.S. 
National Weather 
Service (NWS) 
data for free.

Over 50% of the 
U.S. public uses 
3-to-5-day weather 
forecasts to plan 
recreational and 
business activities.

Routine weather 
events can 
have an annual 
economic impact 
of 3.4% of U.S. 
GDP, or $485 
billion annually.

Polar-orbiting 
satellites provided 
84% of the data 
used to track 
Hurricane Sandy 
in October 2012.  

Search-and-
rescue instruments 
on polar-orbiting 
weather satellites 
have contributed 
to saving over 
18,500 lives.

The Weather 
Channel is one of 
the most highly 
watched cable 
stations in the 
world. It reaches 
100 U.S. million 
households.

GOES-1 was 
identical to the SMS 
satellites. GOES-4 
introduced vertical 
measurements 
that enabled 3-D 
imaging of weather. 
The GOES 
satellite system 
has remained 
an essential 
cornerstone 
of weather 
observations and 
forecasting for 25 
years.*

The Suomi 
National 
Polar-orbiting 
Partnership 
represents 

step in building 
the next-
generation 
of weather 
satellites for 
the U.S.

SMS-1 and -2 

geosynchronous 
weather 
satellites and 
paved the way 
for continuous 
monitoring from 
a single spot 
above Earth. 

1974-75: SMS-1 1974-75: SMS-155
and SMS-2 and SMS-2SS
launchedlaunchedlaunchedncnc

As of 2011, NASA 
has built and 

SSAs of 2011, NASA As of 2011, NASA 
has built and has built and has built and

launched over 50 launched over 50
weather satellitessweather satellitesweather satellites

2011: SUOMI 2011: SUOMI
NPP launchedNPP launched

1975: GOES-1 : GOGO SS  GG1975: GOES-1 1975: GOES-1GGGG
llaulaunchedlaunchedncnc

*NASA designs, builds, and launches GOES satellites, and once they are operational in-orbit, NOAA 
assumes day-to-day operations of the satellite.

Figure 15. Selected NASA contributions to the weather forecasting industry (continued).
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NASA Promotes Collaboration 
and Supports Foreign Policy 

Figure 16. NASA’s 2,031 SAAs provide for collaborative research and design, use of 
facilities, modeling, technology demonstrations, data sharing, and design competitions 

with schools.
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Promotes Collaboration and  
Supports Foreign Policy

Table 3. NASA’s 572 active international agreements support three National Security 
Strategy goals.

National Security 
Strategy Goals

Countries Agreements

Strengthen education 
and human capital

Improve education at all 
levels
Invest in STEM
Increase international 
education and exchange

114 123

Enhance science, 
technology, and 
innovation

Invest in research
Expand international 
science partnerships
Leverage and grow 
space capabilities 

71 563

Sustain broad 
cooperation on key 
global challenges

Safeguard the global 
commons
Study climate change

16 23

18



NASA Impacts

NASA Leverages Interest in 
Science and Technology

Table 4. NASA challenge program.

Challenge Type
Number of 
Challenges

Number of 
participants

Awards

Centennial 
Challenges 
Program 

24 117 teams
$6M 

awarded 
since 2007

Green Aviation, Power 
Beaming, Lunar Lander, 

Astronaut Glove

Innovation 
Challenges 9 Over 3,700 

participants

$111,000 
awarded 

since 2009

Microgravity Laundry 
System, Forecasting Solar 

Events

NASA 
Tournament Lab 10 Over 1,425 

participants

$200,000 
awarded 

since 2011

Android Electrocardiography, 
Detecting Impact Craters

3,000 amateur image processors 
used NASA’s Hubble archive 
as part of the European Space 
Agency’s Hubble Hidden Treasures 
contest. More than 1,000 never-

were processed. 

19



Leverages Interest in 
 Science and Technology

Project Participants

Be a Martian
Assist Mars science teams by tagging 
rover images and mapping craters from 
satellite pictures.

1,230,000

HiTranslate
Help translate NASA’s Mars HiRISE  
image captions into different languages. 1,021 new in 2012

International 
Space Apps 
Challenge

Two-day teaming event to develop 
apps (mobile, software, hardware, data 
visualization, and platforms).

2,083 from 17 countries in 
2012

Lunar Impacts
Help monitor rates and sizes of large 
meteoroids striking the moon’s dark side. 28 impact candidates from 

3 countries

Rock Around 
the World

Help better understand Mars by sending 
rocks to NASA for analysis using 
instruments like those on Spirit and 
Opportunity.

12,461 rocks received 
from 79 countries

Stardust at 
Home of solid matter from outside the solar 

system.
30,649 from 2006-2012

Target 
Asteroids!

Observe asteroids to help understand 

composition.

104 registered users from 
23 countries

20
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NASA Inspires People 
Around the World

Figure 17. @NASA has more Twitter followers than any 
other federal agency.
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Inspires People 
 Around the World

Figure 19. In 2012, @NASA combined with NASA programs, Centers, and people had more 
than 12 million followers.

Centers 
10%

rrrssss 
NASA 

Leadership, 
Astronauts, and 

Other Employees 
 25%%%%

@NASA 
26%

Programs and 
Projects 

39%

international space agencies.
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Figure 20. 
NASA’s public 
data sets cover 
a broad range of 
information on 
space, earth, life, 
climate science, 
and engineering.4

Figure 21. 
Program 
mentions in 
academic articles 
since 2002. 
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Inspires People 
 Around the World

applicant pool.

Table 7. The greatest number 
of applicants and awards were 
in the engineering and science 

disciplines.

Area of Study % in each area

Science 27%

Technology 8%

Engineering 52%

Mathematics 3%

Business & Other 10%

Over 1,300 graduate 
students applied for 
NASA fellowships 
in FY 2011. NASA 

awarded 296 (23%)

Over 7,000 students 
applied for undergraduate 

internships in FY 2011. 
NASA awarded 889 (12%)

Over 400 students 
applied for 

scholarships in FY 
2011. NASA awarded 

120 (28%)

Total applicants Opportunities awarded

24
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Figure 23. NASA’s education-related websites were frequently 
accessed by students and teachers alike in FY 2011.

6 million views by 
K-12 teachers
6 m
K-

OFFICE OF 

19 million page 
views

PORTAL WEBSITE

64 million total page views

2.5 million downloads of 
educational materials

27 million page views
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Conclusion

Conclusion

Curiosity takes a self-portrait.

The Carina Nebula is about 7,500 light years away. This 
image is a composite of 48 high-resolution frames taken 
by the Hubble telescope.

NASA’s Evolutionary Xenon 
Thruster (NEXT) ion engine sets 
the world record for continuous 
operation.

on the ISS to understand how humans 
adapt to long space missions.
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