
““AAtt  ssuucchh  aa  ddiiffffiiccuulltt  mmoommeenntt,,  tthheerree  aarree  tthhoossee  wwhhoo  ssaayy  wwee  ccaannnnoott  aaffffoorrdd  ttoo  iinnvveesstt  iinn  sscciieennccee..    TThhaatt  ssuuppppoorrtt
ffoorr  rreesseeaarrcchh  iiss  ssoommeehhooww  aa  lluuxxuurryy  aatt  aa  mmoommeenntt  ddeeffiinneedd  bbyy  nneecceessssiittiieess..    II  ffuunnddaammeennttaallllyy  ddiissaaggrreeee..    SScciieennccee
iiss  mmoorree  eesssseennttiiaall  ffoorr  oouurr  pprroossppeerriittyy,,  oouurr  sseeccuurriittyy,,  oouurr  hheeaalltthh,,  oouurr  eennvviirroonnmmeenntt,,  aanndd  oouurr  qquuaalliittyy  ooff  lliiffee  tthhaann
iitt  hhaass  eevveerr  bbeeeenn..””

PPrreessiiddeenntt  BBaarraacckk  OObbaammaa
AApprriill  2277,,  22000099
NNaattiioonnaall  AAccaaddeemmyy  ooff  SScciieenncceess

Basic RBasic Researchesearch
Tackling America’s 21st Century Challenges

DOE, NSF, NIST, and DOD Drive Innovation

asic research, which depends on federal funding, produces fundamental knowledge that frequently leads to major 
technological advances.  The discoveries resulting from federal funding of basic research in the physical sciences and

engineering have strengthened national security, improved health care, advanced alternative energy and efficiency 
technologies, and fueled economic growth.

Federal investment in basic research pays huge dividends by boosting America’s
innovation capacity, strengthening our global competitiveness, and creating high-
skill, high-wage jobs.

The investment in basic research at America’s universities and national labs not only
produces new discoveries and ideas but also trains the next generation of scientists
and engineers.

Many advances in fighting disease are the result of cutting-edge technologies that
come from basic research in the physical sciences and engineering at our universi-
ties and national laboratories.

Developing alternative energy sources and improving energy efficiency will require
research investments.  Discoveries will lead to a reduction in U.S. dependence on
foreign oil and improvements for the environment.

Protecting our nation requires advanced technologies for equipping the modern
soldier and providing homeland threat detection capabilities that require investing
in basic research.
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DEPARTMENT OF ENERGY OFFICE OF SCIENCE

he Office of Science, the largest funder of basic research in the physical sciences in the United States, 
maintains the nation’s scientific infrastructure and ensures U.S. world leadership across a broad range of 

scientific disciplines.  It helps the Department of Energy accomplish its missions in energy security, national 
security, environmental restoration, and science.  The Office of Science’s research investments have yielded a
wealth of dividends, including significant technological innovations, medical and health advances, new intellec-
tual capital, enhanced economic competitiveness, and improved quality of life for the American people.

Research supported by the Office of Science at U.S. national laboratories
and at universities contributed to the development of the Internet; magnetic
resonance imaging (MRI), CT scanning, and medical isotopes; composite
materials used in military hardware and motor vehicles; and X-ray diagnos-
tics of computer chips, solar panels, and other high-tech materials.

Additionally, the investments yielded the Nobel Prize-winning discovery of
new forms of carbon that ushered in nanotechnology, non-invasive 
detection of cancers and other diseases, improved computer models for

understanding global climate change, and new insights into the fundamental nature of matter and energy.

Office of Science-funded research also led to the development of DNA sequencing and computational technologies that
made possible the unraveling of the human genetic code and the publishing of a complete draft of the DNA sequence
of the human genome in 2001.  The research is also responsible for key advances in positron emission tomography
(PET), and single-photon emission computed tomography (SPECT) --- all of which permit noninvasive and improved
detection and diagnosis of medical conditions.

The Office of Science and its predecessor, the Atomic Energy Commission,
funded the research that led to the discovery of quarks, one of the fundamental
constituents of matter, which led to more than a dozen Nobel Prizes.  The
agency also supports polymer and nanoscience research aimed at improving
lithium ion batteries for electric and plug-in hybrid vehicles by making them
safer and increasing their density and lifetime.  

““OOuurr  pprreevviioouuss  iinnvveessttmmeennttss  iinn  sscciieennccee  lleedd  ttoo  tthhee  bbiirrtthh  ooff  tthhee  
sseemmiiccoonndduuccttoorr,,  ccoommppuutteerr,,  aanndd  bbiioo-tteecchhnnoollooggyy  iinndduussttrriieess  tthhaatt  hhaavvee
aaddddeedd  ggrreeaattllyy  ttoo  oouurr  eeccoonnoommiicc  pprroossppeerriittyy..    NNooww,,  wwee  nneeeedd  ssiimmiillaarr
bbrreeaakktthhrroouugghhss  oonn  eenneerrggyy..””

SStteevveenn  CChhuu
SSeeccrreettaarryy  ooff  EEnneerrggyy
MMaarrcchh  1177,,  22000099  
HHoouussee  SScciieennccee  aanndd  TTeecchhnnoollooggyy  CCoommmmiitttteeee

WWhhaatt  DDOOEE  BBaassiicc  RReesseeaarrcchh
HHaass  GGiivveenn  UUss

Magnetic  Resonance  Imaging  (MRI)
(in  conjunction  with  NSF  and  NIH)
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Solar  Panels

Collider  Detector,  Fermilab
Case  Study:  Energy  Frontier  Research  Centers

The Office of Science sponsors research at Energy Frontier Research
Centers (EFRCs) designed to accelerate the transformational break-
throughs needed to develop energy technologies for the 21st century.  

Researchers at the EFRCs will employ nanotechnology, high-intensity
light sources, neutron scattering sources, supercomputing, and other
advanced instrumentation in an effort to lay the groundwork for
advances in solar energy, biofuels, transportation, energy efficiency,
electricity storage and transmission, clean coal and carbon capture
and sequestration, and nuclear energy. Magnetic  Resonance  Imaging  (MRI)



NATIONAL SCIENCE FOUNDATION

he National Science Foundation (NSF) is an independent federal agency that supports fundamental research
and education in science and engineering.  From climate prediction, aircraft design, pioneering medical tools,

and robotics, to discovering how children learn mathematics, NSF has played a key role in funding discoveries
that have driven the nation's economy, improved our quality of life, and enhanced national security.

The agency also supports high-risk research and novel collaborations
that could deliver exceptionally high rewards in the future.  NSF
ensures that all research is fully integrated with education to train
tomorrow's top scientists and engineers.  For example, Sergey Brin,
co-founder of Google, began his work on search engines as an NSF
graduate research fellow at Stanford University.

NSF provides more than 20 percent of the federal support for basic
research at academic institutions.  Because its mission is 
broad-based, its investments reach faculty and students in most

departments, schools, and academic disciplines.

NSF supports roughly 10,000 new awards per year through merit-reviews of over 40,000 proposals received.
Every year, an estimated 200,000 people, from undergraduates to senior faculty, participate directly in NSF
research and education programs. 

NSF also supports university-industry research partnerships, U.S. 
participation in international scientific efforts, and programs to improve
K-12 instruction and undergraduate and graduate education.

““SScciieennccee  aanndd  eennggiinneeeerriinngg  hhoolldd  tthhee  kkeeyy  ttoo  ssoollvviinngg  tthhee  cchhaalllleennggeess  ffaacciinngg
oouurr  ccoouunnttrryy  iinn  aarreeaass  lliikkee  eenneerrggyy,,  hheeaalltthh  ccaarree,,  aanndd  nnaattiioonnaall  sseeccuurriittyy..
TThhee  ffeeddeerraall  ggoovveerrnnmmeenntt’’ss  iinnvveessttmmeenntt  iinn  bbaassiicc  rreesseeaarrcchh  iiss  ccrriittiiccaall  ttoo
aaddddrreessss  tthheessee  cchhaalllleennggeess  aanndd  aattttrraacctt  yyoouunngg  iinnnnoovvaattoorrss  ttoo  sscciieennccee  aanndd
eennggiinneeeerriinngg..  RReesseeaarrcchh  ccoonndduucctteedd  aatt  uunniivveerrssiittiieess  aanndd  nnaattiioonnaall  llaabbss
uunnddeerrppiinnss  tthhee  nneeww  iinnnnoovvaattiioonnss  tthhaatt  ddrriivvee  eeccoonnoommiicc  ggrroowwtthh..””

RRiicchhaarrdd  KK..  TTeemmpplleettoonn
PPrreessiiddeenntt,,  CChhaaiirrmmaann,,  aanndd  CCEEOO  
TTeexxaass  IInnssttrruummeennttss
AApprriill  22000099

WWhhaatt  NNSSFF  BBaassiicc  RReesseeaarrcchh
HHaass  GGiivveenn  UUss
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Case  Study:  Engineering  Research  Centers

Since 1985, the NSF has sponsored Engineering Research Centers
(ERCs), multidisciplinary university centers that involve academic and
industry collaboration to address challenges in a range of complex
engineering systems. Now in its third phase, the program funds ERCs
designed to link discovery to technological innovation and train 
engineering graduates.

Current ERCs include research focused on: biorenewable chemicals,
renewable electricity delivery and storage systems, improved 
communications networks, revolutionary medical implants, and smart
lighting technologies.

Credit: Robert Morse/University of Wisconsin-Madison



NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY

he mission of the National Institute of Standards and Technology (NIST) is to promote U.S. innovation and
industrial competitiveness by advancing measurement science, standards, and technology in ways that

enhance economic security and improve our quality of life.  NIST labs work with industry and academia to address
these research challenges.  NIST scientists have received three Nobel Prizes in the past 11 years, all leading to the
observation of the Bose-Einstein condensates, a new form of matter.

NIST manages some of the world’s most specialized measurement 
facilities-such as the Center for Neutron Research, where cutting-edge
research is done on new and improved materials, advanced fuel cells,
and biotechnology. NIST’s Advanced Measurement Laboratory offers
American researchers unparalleled opportunities for making the most
sensitive and reliable measurements. NIST’s Center for Nanoscale
Science and Technology supports all phases of nanotechnology 
development, from discovery to production, and involves multidisciplinary
teams from across federal agencies, industry, and academia. 

The emerging area of nanoelectronics will have significant applications in information technology, 
communications, medicine, energy, and security.  Nanoelectronics is the
effort to extend and move beyond the physical limits of current 
semiconductor technology, and will require advances in measurement
capabilities at ever smaller dimensions. 

Over the past 50 years, U.S. leadership in microelectronics has 
transformed our economy, been the major driver behind increased
productivity, and made semiconductors one of the leading U.S. export
categories. The country developing breakthroughs in nanoelectronics
will likely lead this new era the way the United States has led for half a
century in microelectronics.

““TThheerree  iiss  ttrreemmeennddoouuss  iinntteerreesstt  iinn  eevveerryy  ppaarrtt  ooff  tthhee  wwoorrlldd  ttoo  wwiinn  tthhee
nnaannooeelleeccttrroonniiccss  rraaccee  aanndd  rreeaapp  tthhee  eeccoonnoommiicc  rreewwaarrddss  tthhaatt  wwiillll  ggoo  wwiitthh
iitt..    FFoorr  AAmmeerriiccaa  ttoo  wwiinn,,  iitt  wwiillll  ttaakkee  rraaddiiccaall  ccoollllaabboorraattiioonn  bbeettwweeeenn
ggoovveerrnnmmeenntt,,  hhiigghheerr  eedduuccaattiioonn  aanndd  iinndduussttrryy..    AAmmoonngg  tthhee  bbeesstt  
eexxaammpplleess  ooff  tthhiiss  ttyyppee  ooff  ccoollllaabboorraattiioonn  iiss  tthhee  iimmppoorrttaanntt  wwoorrkk  ggooiinngg  oonn
iinn  tthhee  NNaannooeelleeccttrroonniiccss  RReesseeaarrcchh  IInniittiiaattiivvee  aatt  mmoorree  tthhaann  3300  uunniivveerrssii-
ttiieess  wwiitthh  ffuunnddiinngg  aanndd  ppaarrttiicciippaattiioonn  ffrroomm  NNSSFF,,  NNIISSTT,,  aanndd  mmaajjoorr  UU..SS..
sseemmiiccoonndduuccttoorr  ccoommppaanniieess  aanndd  rreesseeaarrcchh  iinnssttiittuuttiioonnss..””

JJoohhnn  EE..  KKeellllyy  IIIIII
SSeenniioorr  VViiccee  PPrreessiiddeenntt  aanndd  DDiirreeccttoorr  ooff  RReesseeaarrcchh
IIBBMM
AApprriill  22000099

WWhhaatt  NNIISSTT  BBaassiicc  RReesseeaarrcchh  
HHaass  GGiivveenn  UUss
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Case  Study:  Nanoelectronics  Research  Initiative

NIST partners with the semiconductor industry on the Nanoelectronics
Research Initiative (NRI), where NIST and industry jointly fund research
at universities and NIST researchers collaborate with industry and
academia.  NRI was recognized by the National Nanotechnology
Initiative as a successful model that involves funding partnerships with
industry, NIST, NSF, and states to support nanoelectronics research at
30 universities in 18 states.



DEPARTMENT OF DEFENSE

asic scientific and engineering research funded by the Department of Defense (DOD) has contributed 
significantly to our nation’s economic and national security.  It has helped make America’s military the 

best-equipped and most effective in the world, and civilian applications of technologies intended originally for mili-
tary purposes have become staples of the nation’s economy and modern life.

Past DOD investments in university basic research by agencies such as the
Defense Advanced Research Projects Agency (DARPA) have led to such
innovations as advanced cryptology; radar; lasers; fiber optics; satellite
and global positioning system (GPS) navigation; DARPA Net, the prede-
cessor to the Internet; precision guidance technologies; advanced
composite materials; and stealth technology.

GPS navigation is an example of how basic research lays the foundation
for unpredictable technologies.  GPS relies on microwaves, understanding

of the Doppler effect, atomic clock accuracy, and satellite technology.  DOD has sponsored basic research in all of
these areas, some of it decades ago.

In addition, DOD research underpins cutting-edge medical treatments and technologies developed for the 
battlefield but frequently applicable in civilian life. 

In the last two decades, DOD shifted away from supporting long-term basic
research --- one of its hallmarks in  the immediate post-WWII era --- toward
the more short-term objectives of technology development and deployment.
However, the Department, with the support of Congress, has begun to
reverse this trend.  This emphasis on basic research funding should continue.

DOD supports academic disciplines vital to national security. DOD is the leading
federal sponsor of university engineering research, providing 85 percent of all
federal funding for mechanical engineering, 65 percent for electrical engi-
neering, 33 percent for ocean sciences, and 27 percent for computer sciences.

““IInnvveessttmmeennttss  mmaaddee  iinn  ffuunnddaammeennttaall  sscciieennttiiffiicc  rreesseeaarrcchh  aafftteerr  WWoorrlldd
WWaarr  IIII  aanndd  dduurriinngg  tthhee  CCoolldd  WWaarr  hhaavvee  bbeeeenn  eesssseennttiiaall  ttoo  mmaakkiinngg  oouurr
ffiigghhttiinngg  mmeenn  aanndd  wwoommeenn  ttooddaayy  tthhee  bbeesstt  eeqquuiippppeedd  iinn  tthhee  wwoorrlldd..  TThheessee
pprreevviioouuss  iinnvveessttmmeennttss  aanndd  tthhee  nneeww  kknnoowwlleeddggee  tthheeyy  ggeenneerraatteedd  aallssoo
mmaaddee  eennoorrmmoouuss  ccoonnttrriibbuuttiioonnss  ttoo  oouurr  eeccoonnoommiicc  vviittaalliittyy..””

FFoorrmmeerr  HHoouussee  SSppeeaakkeerr  NNeewwtt  GGiinnggrriicchh  aanndd
HHoouussee  SScciieennccee  CCoommmmiitttteeee  CChhaaiirrmmaann  BBaarrtt  GGoorrddoonn
TThhee  WWaasshhiinnggttoonn  TTiimmeess
JJaannuuaarryy  1177,,  22000077  

WWhhaatt  DDOODD  BBaassiicc  RReesseeaarrcchh  HHaass
GGiivveenn  UUss
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Case  Study:  Studying  Seashells  to  Improve  Soldiers'  Armor  

The U.S. Army Office of Research is sponsoring research at the
Massachusetts Institute of Technology that seeks to better protect America's
warfighters using the technology nature has used for eons to protect crea-
tures like sea snails that live in perilous ocean environments.  Scientists
believe the nanoscale structural principles of the shells' mother-of-pearl lining
can help design better body armor for soldiers, police officers, and others. 





 

 

 

 

 

 

 

 

 

The Task Force on American Innovation, a coalition
of businesses, trade associations, scientific soci-
eties, and higher education, was founded in 2004
to advocate greater federal investments for basic
research in the physical sciences and engineering.
The Task Force urges strong, sustained increases
for research budgets at the National Science
Foundation, Department of Energy Office of
Science, National Institute of Standards and
Technology, and Department of Defense.

www.futureofinnovation.org
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