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Fundamental Principles 

A strong, sustained, and deep commitment to science and technology is essential for a secure and prosperous America.  
The U.S. faces unprecedented competition from nations around the world, including technologically emerging nations 
like China and India determined not simply to produce products at low cost but to be at the cutting edge of innovation.  
Investment in information technology, innovative materials, nanotechnology, bio-technology and many other fields is 
exploding worldwide. It is a race we cannot afford to lose.  Growing prosperity worldwide means increased demand for 
oil and other commodities and our economy is hostage to skyrocketing international energy prices that result.  Rising 
global energy use is dramatically impacting the planet’s climate and could have devastating effects. We need 
continuous, dramatic, sustained innovation to make the difficult reductions in oil use and emissions necessary to 
address this problem.   

The past decade has given us stunning new insights into the intricate biology of organisms –.  Many of these 
insights can be exploited to let all of us enjoy additional years of healthy life and meet potential new health threats such 
as those presented by drug resistant infectious diseases. It is essential that we strongly support the science that will 
carry our healthcare system through the 21st century.   

Technology is also essential to meet our ongoing defense and homeland security needs – including the need to 
overcome a complex new range of asymmetric security threats.  New tools are needed for intelligence, weapon 
systems, personnel protection and many other areas.   

Since so many of the nation’s aspirations can only be met with sound management of science and technology 
it’s essential that decisions made by the federal government be guided by the best possible advice and analysis by the 
nation’s scientists and engineers.  The best concepts will emerge if proposals can be debated widely, openly, and 
without fear.   

Many of the most pressing national goals can be met only with a major, sustained national investment in 
research, development, testing and evaluation.  The investment must be balanced to ensure that all promising areas of 
research are supported – including new fields that may not fall conveniently into traditional disciplines.  And it must be 
balanced to ensure that both basic and applied research receives appropriate levels of support.   

While we can be confident that public investment in basic research will lead to spectacular benefits in areas 
like health care and products that can drive our future economy, many of these benefits are completely unexpected and 
resulted from research in areas like basic mathematics and genetics that had no clear link to practical products.  Asking 
questions about what happened at the dawn of our universe, or exploring the function of obscure proteins inside cells 
may lead to such results, or they may simply cast light on yet another beautiful function in this spectacular world.  The 
urge to probe more deeply into the unknown is at the core of the American experience.  

A nation that depends so essentially on a continuous flow of innovation depends in turn on a population with 
the education and training needed to participate.  Virtually every job in America will require the ability to master new 
technology and adapt to new businesses and new services they provide. We need a system that continues to produce the 
best scientists and engineers in the world and also ensures that everyone is equipped to participate in a new economy 
and enjoy its benefits.  

Investment in science and technology is essential for ensuring the competitiveness of U.S. businesses and to 
provide our citizens with the energy resources, the environment, and the healthcare they deserve.  Solutions developed 
here are ones that can yield global benefits – and global markets for US products and services.  US leadership is 
essential but many of these challenges demand a global investment and a global response.  International collaborations 
in research can yield results that will yield results difficult to achieve in any other way.  And global solutions are 
clearly needed in areas like climate change.  

This document outlines a series of specific steps essential for maintaining American leadership in research, and 
innovation in the coming century:  



 
Section 1  Science, Technology, Engineering, and Mathematics 
(STEM) Education for the 21st Century 
WHAT IS STEM EDUCATION FOR THE 21ST CENTURY  

Science, technology, engineering and mathematics (STEM) education for the 21st Century should inspire 
Americans to know more about the world around them.  It should foster students’ curiosity and creativity, 
motivate them to understand our world, and provide them with tools to solve problems, think critically, 
communicate effectively, and innovate.  

Basic scientific knowledge has led to technologies that have driven the American economy, given us 
advances in medical treatments, increased computational capability, put Americans in space, made air travel 
safe, and on a smaller scale, improved our daily life with cell phones, GPS, video screens, and laptops. 
Science and mathematics education must go hand in hand with technology and engineering education, so that 
fundamental advances in our knowledge can translate to advances in our quality of life. 

THE FOUR-PART PLAN  

We need high quality STEM education not only for those who would become scientists; the content, process, 
and beauty of science are valuable assets for all Americans. Our efforts must reach broadly, ensuring that all 
students - including those in traditionally underrepresented groups - have equal opportunities to learn 21st 
Century content and skills. Only then will we meet our goal of creating a nation of engaged citizens who 
know how to learn for a lifetime during an era of rapid technological advance.  

PART I: NATIONAL COMMITMENT  

Increasing the national commitment to STEM education is vital, and must involve both increased public 
engagement and enhanced educational opportunities. We have seen many calls to improve STEM education 
over the last 50 years, but we have not seen a commitment to implementing the strategies proposed in those 
calls. There is no lack of sound ideas, but rather, a lack of national commitment. 

l Celebrate science to engage the curiosity and innovation of Americans: Establish a 
communications effort involving the media and internet led by visible, popular leaders to enhance 
respect for science, foster curiosity about science, and help the public see the wonder, thrill and 
excitement of the discoveries and failures of science.  Strategies include a National Science 
Celebration, expanding the model of the World Science Festival in New York, with activities in 
Washginton and in cities across America catalyzed by major science museums, universities, and 
businesses.  
 

l Leverage national efforts, and encourage state collaboration: Establish a STEM Education 
Committee within the President's Office of Science and Technology Policy (OSTP) to work with 
states, local governments and the private sector to develop and establish coherence among federal 
STEM education efforts. Strategies include a consortium on STEM education that will facilitate 
states’ communication with one another and with a national coordinating entity regarding 
development of rigorous common standards and identification of common areas that need 
improvement, including strategies to increase the participation of underrepresented populations.  
 

l Enlist informal education institutions: Fund partnerships between universities, schools, the national 
labs and informal institutions, such as museums, zoos and libraries, to help teachers develop skills to 
further support learning, and to engage teachers, students and the public, particularly those in urban 
settings, in authentic STEM activities. These settings lend themselves to demonstrating relationships 



between STEM areas and can inspire participants to embrace science as a daily part of their lives.  
 

l Recognize and encourage the efforts of private foundations and businesses: Identify and 
encourage successful models of partnerships between foundations and businesses that leverage private 
venture funding so as to spread successful education programs throughout the nation.  
 

l Establish an R & D program for building and sharing knowledge about STEM education. 
Establish a program of research focused on understanding the strategies and mechanisms that bring 
lasting improvements to STEM education, and ensure that promising practices are disseminated. 
Strategies include requiring that all federally funded STEM education programs share innovations 
that develop from their efforts. 

 
 

PART II: IMPROVING PK-12 STEM EDUCATION  

PreK-12 STEM education for the 21st Century requires innovative content and instructional materials, high 
quality instruction, and rich, rigorous assessments. The K-12 Education Plan calls for programs to recruit, 
retain, and support high quality teachers, with an emphasis on needed fields such as science, mathematics, 
and technology in order to assure equal educational opportunity for all students.  

· Ensure that science is part of a full, rich curriculum from the earliest grades: Science is often 
not taught in the early grades. And yet, the foundation for embracing it and its place in our world 
thrives in our youngest citizens. We must nurture and capitalize on their natural curiosity to develop 
the 21st Century skills that, as they grow will support their participation in their communities and 
their leadership of innovation for our country.  

· Teach the experience of the process of science: How does science work?  How are discoveries 
made?  Do scientists ever get it wrong and if so, how does it get fixed?  Should we not describe the 
actual practice of research, the human vibrancy, passion and joy in learning how the world works 
rather than just the memorization of facts?  There are wonderful stories to tell.  

· Stimulate the development of innovative science curricula and learning tools:  We must break 
the mold of current instructional materials and develop approaches that capitalize on advances in 
cognitive science and technology to support 21st Century learning. Students can engage in authentic 
“citizen science” using technology to experience science discovery first-hand and apply their 
knowledge to invention and collaborative problem solving with others around the globe.  

· Develop incentives for improved measures of 21st Century STEM learning. Assessments and 
measures of learning should reflect the range of knowledge and skills students need. Assessments 
must include a range of measures to test problem solving and thinking skills such as inference, logic, 
data analysis and interpretation, and formulation of questions.  

· Encourage and challenge the gifted: While ensuring that every child has a solid floor of 
opportunity, we also must ensure that we keep the ceiling high for children who demonstrate promise 
by ensuring they have equal opportunities to develop and grow their skills. Strategies include a 
network of state residential academies, coordinated by the national  consortium, that would ignite and 
develop the next generation of scientists and engineers. 

   

 

 



PART III: UNDERGRADUATE EDUCATION  

Far too many college graduates emerge with a marginal sense of mathematics and how science works, and 
too few are inspired to pursue careers in science, technology, and engineering.  Postsecondary education 
should assure the science fluency of all Americans and provide a steppingstone for American leadership 
across broad sectors of our society. Simultaneously, it should create a foundation for America’s future 
science and engineering leadership. Our country’s future depends on increasing the numbers and 
accomplishments of our students in community colleges, 4-year colleges, and research universities.  

· Community College Partnership Program: Community colleges are a vital component of our 
higher education system, without which millions of people could not access the education and skills 
they need. We must capitalize on these institutions by providing incentives to implement new 
associate degree programs that respond to emerging technical career demands and rewarding them for 
increasing numbers of graduates and successful transfers to four-year institutions. 

· Provide incentives for innovation in undergraduate instruction: Pedagogical innovation is 
necessary not only for preK-12. Numerous reports on science and technology education point to a few 
critical elements: pedagogical innovation to promote active learning; laboratory work; a mixture of 
disciplinary basics and interdisciplinary opportunities; and an engaged and expert faculty who 
promote critical thinking and provide personal feedback. Federal funding policies for researchers and 
for universities can be examined in the light of these many reports.  

· Make college more affordable: Expand Pell Grants and establish a New American Opportunity 
Tax Credit to help low-income families who need it the most.  

 
PART IV: GRADUATE AND POST DOCTORAL EDUCATION AND EARLY RESEARCH FUNDING  

Graduate and postgraduate programs are the pipeline to produce American scientists and engineers.  To 
fulfill this need, we must improve integration of graduate education into research and encourage increased 
faculty effort into advanced, challenging courses for graduate students and innovative and supportive 
supervision and mentoring of graduate research.  

l Innovation in graduate funding: Ask the heads of the major Federal research funding agencies to 
create a blue-ribbon panel to examine whether funding levels and policies are supportive of the 
graduate education needed for the next generation of American scientific leaders, and to make 
recommendations for support of high quality graduate education in sciences, mathematics and 
engineering. 
·         Provide ongoing research support to sustain a diverse research community 
Expanding the pool of individual investigators will promote both diversity of thought and subject, and 
diversity of individuals which will maximize our country’s opportunity for future innovation and 
leadership.  Federal funding policy should recognize this by returning to one of American science’s 
most important historical strengths: competitive, peer reviewed funding for individual science and 
engineering investigators to pursue inquiry-driven basic research.  Larger, team based science efforts 
will remain a critically important component of the science enterprise; but should not be funded to 
exclusion of single investigators.  

   

 

 



Section 2:  Strengthening Research and Development  

Our nation’s investment in research has paid enormous dividends in the form of a strong economy, 
improved health, and technological superiority in military equipment. Our prosperity and security in the 
21st century demand that we build on and expand these programs. We have the world’s finest research 
universities and many of the best industrial research labs. But declining funding, large and unpredictable 
swings in support and earmarks have weakened our research infrastructure in dangerous ways. In many 
cases agencies can fund only one in ten research proposals meaning that many creative ideas are left on the 
table. This is unacceptable.  Research funding in many areas must increase by large amounts, but the 
increases must be sustainable and predictable.  The rapid increase in the NIH research budget followed by 
flat or falling funding was disruptive and inefficient.   Critical areas of energy research have suffered 
through damaging cycles of boom and bust over the past two decades.  A steady rate of increase must be 
undertaken that would: :  

• Double funding for the National Science Foundation, the National Institute for Science and 
Technology in the Department of Commerce, {National Institutes of Health?????}, and the 
Office of Science in the Department of Energy,  over ten years. 

• Increase research from {about 3 billion per year today to 12 billion per year in a decade}{need 
help here}. Resources to support this would come from the cap and trade program discussed earlier. 
Given the double challenge of Global Climate Change and rising energy costs, research aimed at 
developing new energy sources and new energy efficiency technologies must reach a level at least 
twice as high as it was during the energy crisis we faced nearly thirty years ago.  

• Increase research focused on oceans, the atmosphere, and the environment. It’s essential to 
understand how human activity is affecting the climate and the oceans and to improve our ability to 
anticipate dangerous weather events in time to take precautions.  

• Increase Defense basic research budget to $1 billion a year over a period of five years – up from 
$270 million today. This will be supplemented with increases in key elements of DOD’s applied 
research programs. Priority should be given to addressing the new intelligence and war fighting 
challenges of the 21st century and not be trapped in legacy programs. The Defense Advanced 
Research Projects Agency should be given back its historic mission and become again the premier 
translational R&D agency in the world, with an unequalled track record in standing up advanced 
technologies. The immediate pressures of funding the war in Iraq have dangerously depleted research 
investments essential for the future of American military leadership.  

• Research and development in The Department of Homeland Security must be strengthened. 
This will include providing adequate funding and staffing to the Homeland Security Advanced 
Research Projects Agency and building strong ties to universities and others that can pursue the 
wide range of challenges in intelligence, sensors, mitigation, and other areas needed.  

• Space Science  It’s essential to maintain US leadership in space. The next few years promise to 
continue the extraordinary discoveries we’ve come to expect from America’s space programs. 
We’ve probed the surfaces of planets and distant moons and found planets orbiting distant stars. 
Scientists have uncovered mysterious matter and energy that confound conventional explanation. 
We must continue to explore these strange new worlds with unmanned missions and by supporting 
the scientists who must interpret what they discover. Satellites collect information critical for 
understanding the forces driving our weather and our climate. Space based intelligence, 
communications, and other systems are indispensable to our security. Specifically, we must 

• Increase the NASA budget to support basic missions in space science, weather, and climate research.  



• Ensure funding for the next generation of space observation platforms including a replacement for the 
Hubble Space Telescope, planetary exploration, and new generations of sensors probing the 
information reaching us from distant space.  

• Develop a new generation of intelligence, communication, and other military programs. An 
international treaty is needed to prevent any nation from placing weapons in space.  

• Develop a new generation of space vehicles to replace the Space Shuttle scheduled to retire in 2010.  

  Programs to Strengthen Private Research and Development  

• Make the Research & Development Tax Credit Permanent: Companies must be able to rely on 
these credits when making decisions to invest in domestic R&D over that may cover many years. 
Care will be taken to ensure that companies of all sizes are aware of the benefits of these credits.  

• Create a $250 million per year program of National Network of Public-Private Business 
Incubators: A national network of public-private business incubators can facilitate the critical work 
of entrepreneurs in creating start-up companies that are often responsible for translating basic science 
research into products and applications. They offer help designing business plans, providing physical 
space, identifying and addressing problems affecting small businesses, as well as providing advice on 
a wide range of business practices.  

• The patent system will be reformed and streamlined to produces timely, high-quality patents is 
essential for global competitiveness in the 21st century. By improving predictability and clarity in 
our patent system, we can help foster an environment that encourages innovation. Giving the Patent 
and Trademark Office (PTO) the resources to improve patent quality, and opening up the patent 
process to citizen review, will reduce the uncertainty and wasteful litigation that is currently a 
significant hindrance to innovation.  

• Regulations will be designed to encourage innovation. Wherever possible, regulations to protect 
the environment or achieve other goals will be based on stating a goal for performance rather than a 
prescriptive solution. This will invite and encourage innovative solutions.  

Section 3: Using Science and Technology to Address America's Most 
Pressing Needs  

The federal government must be an effective partner with private businesses and our world-leading 
university system to bring innovation to bear on our critical challenges we face in  national security and 
homeland security, ensuring the competitiveness of US businesses so that they can create rewarding jobs for 
all Americans, providing low cost energy services while protecting and improving environment, providing 
longer healthier lives for all Americans at an affordable cost, strengthening our education and lifelong 
learning programs, and many other areas. The next administration’s programs must challenge the nation's 
scientific and engineering community to compete vigorously in developing solutions. This means both 
funding development and promoting strong markets for practical solutions. The programs will be designed to 
address key challenges in energy, health care, and other sectors, while also stimulating investments in new 
technologies, new businesses, and new jobs. 
 
Secure Affordable Energy and Address Climate Change  

Soaring energy prices are leading to enormous hardship for businesses and households throughout America.  
Failure to find acceptable alternatives to the technologies we now use to produce and consume energy will 



not only constrain economic growth but will lead to growing sources of international tension and place an 
unacceptable burden on the environment.  Meeting this challenge will require making a dramatic break from 
the fuels and energy equipment of the past and a shift to an economy based on highly productive use of fuels 
and electricity and a new generation of energy resources including renewable energy and coal power which 
releases little or no greenhouse gases.  We can turn this huge challenge into an opportunity if we use it as an 
opportunity to stimulate innovation throughout our economy -- a chance to invent a new generation of 
vehicles, buildings, and industrial equipment that are highly productive in every sense -- including productive 
use of energy and materials. This will require progress on many fronts -- new materials including products of 
nanotechnology; new sensors and controls in factories, cars, and buildings; mimicking the tools of biology to 
produce fuels and chemicals; and, many others.   Done right, our economy can benefit from the innovation 
and create new businesses and jobs in the US.  This means powerful incentives to encourage private 
businesses to invent and use technologies and a well designed federal program of research and development.  

       Create an Aggressive, Expanded program of Federal R&D in Energy Technologies  

• Fund federal R&D in energy-related research should grow to {$12 billion dollars a year over 
ten years. This level of funding would be a little more than one percent of US energy expenditures on 
energy.} {need help here} Research priorities should be tied to potential contributions of technology 
and the work should carefully balance basic research, development, and demonstration.  Funding for 
these increases would come from auctions of carbon credits (see below).  Priorities would include 
focused programs on:  

• Dramatic reductions in the energy use of buildings, new and existing. Buildings use 40% 
of US energy and 70% of US electricity.  

• Dramatic improvements in vehicle technologies. Transportation energy use is responsible 
for two thirds of US petroleum use (more if asphalt for highways is included).  

• New strategies for energy storage and transmission Inexpensive ways to store electricity 
would greatly help the economics of new electric generating technologies and improved 
batteries would benefit hybrid vehicles.  

• Zero carbon use of Coal. The US has rich coal resources but they can only be safely used if 
we proven methods to capture and permanently sequester the greenhouse gases produced by 
coal plants.   

• New generation nuclear electric technologies. Research should target the cost, safety, waste 
disposal, and proliferation risks that have made it difficult for the current generation of 
reactors to find investors.  

• A Portfolio of renewable energy technologies. These should include low cost photovoltaic 
systems including very high efficiency devices, solar thermal including high temperature 
systems with energy storage, and use of waste materials and other biological inputs to produce 
electricity and fuels without competing with food crops or using land not previously used for 
agriculture. Investments should be based on a careful analysis of alternative fuel converstion 
(catalysis, pyrolysis, gasification) and fuels.  

• Work with Utilities, the Construction/Real-Estate/Financial industry, entrepreneurs and others 
to develop an aggressive, low-carbon, low-cost electricity strategy that will balance 
investments in retrofits and new generation technologies.  

• Work with fuel and automobile companies Mayors and Governors to develop an aggressive 
low-carbon transportation strategy that will rebuild existing transportation infrastructure, 
invest in new mass transit and "smart transportation" systems (real time dispatch), and 



attractive urban designs that can minimize the need for travel. 
 

• The authorized energy Advanced Research Projects Agency should be fully funded and 
focused on problems that are both critically important and very hard.  A well managed 
program can track down expertise and ideas from many disciplines and institutions and build 
teams quickly around bold ideas.  The group should be given permission to fail in the pursuit 
of big ideas.  Topics might include new approaches to electricity storage, glazing with tunable 
optical properties, or radically new approaches to photovoltaics, lighting, and cooling.  

 

Create a market for innovation that will drive both speed introduction of innovative products 
and provide a strong incentive for private R&D investment in energy technologies.  Specific steps 
include: 

• Establish a Clean Technologies Deployment Venture Capital Fund, funded by an annual $10 
billion investment for five years, to ensure that promising technologies move beyond the lab and are 
commercialized in the U.S.  It is essential that these funds be managed in a way that focuses the 
resources on projects considered too risky by private venture and other startup funding mechanisms 
available in commercial markets.  A clear set of criteria will be established to select investments that 
would qualify {ideas solicited about how to strengthen this to focus it clearly on concepts not likely to 
be carried across the "valley of death" by conventional funding mechanisms. 

• Create a market-based cap-and-trade system to reduce carbon emissions 80 percent below 1990 
levels by 2050 -- a goal needed to avoid the most dangerous potential impacts of climate change. All 
emission credits would be auctioned. Much of the revenue generated by auctioning allowances will be 
used to support the development of clean energy, to invest in energy efficiency improvements, and to 
address transition costs, including helping American workers affected by this economic transition.  

• Renew the Production Tax Credit for renewable electricity and fuels and create a federal 
Renewable Portfolio Standard that will require 25 percent of American electricity be derived 
from renewable sources by 2025. [note: some members objected to this rigid requirement]  

• Establish a National Low Carbon Fuel Standard requiring fuel suppliers to reduce the carbon their 
fuel emits by ten percent by 2020 by focusing on use of organic waste and cellulosic feedstocks 
whose use will not lead to increased food prices.  

• Double fuel economy standards within 18 years and provide retooling tax credits and loan 
guarantees for domestic auto plants and parts manufacturers that build new fuel-efficient cars 
domestically.  

• Establish a federal investment program to help manufacturing centers modernize and Americans 
learn the new skills they need to produce green technology products.  

• Invest $150 billion over 10 years to advance the next generation of biofuels and fuel 
infrastructure and technologies, accelerate the commercialization of {plug-in hybrid cars, 
promote development of commercial scale renewable energy, invest in low emissions coal plants, 
and begin transition to a new digital electricity grid. A principal focus of this fund will be devoted 
to ensuring that technologies that are developed in the U.S. are rapidly commercialized in the U.S. 
and deployed around the globe} products that will lead to large increases in the productivity of energy 
use and new, low-carbon energy sources.   

• Create an energy and climate task force in the federal government under the leadership of OMB and 
OSTP to craft and coordinate the management of an administration-wide program.  This program 



should include research, management of the new programs proposed, and coordinated use of each 
agency's major regulatory and other programs to support a national effort.  This will include such 
things as DoD's need for a reliable low cost energy, HUD's ability to influence home purchasing and 
support sustainable Urban Development and influence FNMA and GNMA, DoT's ability to 
encourage new modes of transportation and set standards for vehicles, and the Department of 
Agriculture's ability to encourage sustainable food production and balance food and fuel investments.  
The Congress should be encouraged to convene a task force drawn from appropriate committees to 
work with the administration in crafting and providing needed legislation and appropriations to 
implement an integrated program.  

• Since international increases in greenhouse production will greatly exceed those in the US, 
investments that help China and other nations cut emissions and create export opportunities for US 
firms are attractive investments.  Collaborative research investments in areas like fusion,  carbon 
capture and sequestitraion in coal-electric plants, strategies for managing the nuclear fuel cycle, and 
other areas can help address the world's climate problem and lead to development production 
partnerships that can benefit US businesses, create domestic jobs, and address a climate change that is 
global in scope.  

 

Improving our Health 
The prevention, early detection and treatment of diseases such as cancer and heart disease is better today 
than any other time in history as a direct result of biomedical research. Barack Obama strongly supports 
investments in biomedical research, as well as medical education and training in health-related fields, 
because it provides the foundation for new therapies and diagnostics. Obama has been a champion of 
research in cancer, mental health, health disparities, global health, women and children's health, and 
veterans' health. The Obama administration will ensure that the nation’s investment in biomedical research 
will transform modern medicine. Specifically, we must  

•Double Biomedical Research Funding over 10 years: After a five-year doubling period beginning 
in 1998, funding for biomedical research at the National Institutes of Health has been declining in 
real dollars since 2003. This has created enormous problems, particularly for younger researchers 
who are leaving biomedical research, and not pursuing many promising research ideas Under 
investment in NIH also jeopardizes a dynamic sector of our economy, the biotech industry, which 
holds great promise for job creation and growing societal well-being over the next two decades. 
Biomedical research must continue to grow in a steady, sustainable, and consistent way. And the 
research must be managed in a way that encourages multidisciplinary collaborations that will bring 
together the best ideas from universities, private industry, and government. 

   
•Encourage rapid translation of medical research into public health benefits. It is essential to 
reduce the time it takes to move scientific discoveries from the laboratory to the clinic. Expanded 
health research must include the investment needed to accelerate the transformation of basic 
biomedical research into to new therapies and improved products and medical services, including 
prevention—all leading to improved healthcare for our citizens. Special attention will be given to an 
aggressive war on cancer, with increased emphasis on understanding and preventing the 
environmental and behavioral causes of this family of devastating diseases.  

• Advance Stem Cell Research: Despite recent advances pointing to alternatives like adult stem cell 
and cord blood, embryonic stem cells remain unmatched in their potential for treatment of a wide 
variety of diseases and health conditions. The Bush Administration’s ban on using federal funding for 
embryonic stem cell research on cell lines created after August 9, 2001 should be lifted immediately 
and replaced with guidelines developed into a process that has guided ethical decisions in medical 



research for many years and, until the current administration, was respected by the community and 
Presidents of both parties.  

• Prepare for the Worst: Emerging infectious diseases including avian influenza are a potentially 
grave health threat to the U.S. and other countries around the world. Senator Obama was one of the 
first members of Congress to speak out about the issue and push for greater funding to improve 
preparedness. Senator Obama introduced the Attacking Viral Influenza Across Nations Act, which 
calls for collaboration and cooperation at the state, national, and international level to ensure 
preparedness in the event of pandemic influenza. Such preparedness includes the procurement of 
antivirals, development of effective vaccines, and improvement of the public health infrastructure, 
including public health information technology (IT).  These changes will dramatically improve 
medical surge capacity in hospitals and prepare the nation for infectious disease outbreaks and 
bioterrorism. We cannot afford to continue wasting time and money on rhetoric and ineffective 
programs.  

• Advance Genomics and Personalized Medicine: Research in genomics and personalized medicine 
will eventually help predict which Americans are susceptible to chronic diseases such as diabetes, 
several types of cancer, and psychiatric illnesses such as depression. It will help doctors diagnose 
illness earlier, and screen patients to determine which drugs will be effective and safe. Barack Obama 
introduced the Genomics and Personalized Medicine Act to increase funding for research on 
genomics, expand the genomics workforce, provide a 100 percent tax credit for the development of 
diagnostic tests that can improve the safety or effectiveness of drugs, and reaffirm the need to protect 
genetic privacy. It would modernize the Food and Drug Administration's outdated process for 
reviewing genetic tests, and allow the nation to capitalize on the tremendous success of the Human 
Genome Project. Scientists are only beginning to understand how our genetic makeup affects our 
propensity for disease or how we will respond to medicines and treatments.  The Obama 
administration will make it a priority to transform basic genomics research into the new field of 
personalized medicine.  

• Support for Emergency Medicine Research: Emergency medicine is uniquely defined by the 
urgency and location of treatment rather than specific organ systems or conditions. This has proven a 
challenge for funding in emergency medical research because of the broad scope of clinical 
disciplines it covers. In 2003, only 0.05 percent of NIH training grants awarded to medical schools 
went to emergency departments, compared to 29 percent for internal medicine. Barack Obama 
introduced the Improving Emergency Medical Care and Response Act of 2007 to establish support for 
emergency medicine research through various Federal agencies in order to expand and accelerate our 
understanding of the basic science of emergency medicine, and enhancing patient outcomes through 
improved medical service delivery.  These investments will also improve our ability to respond to 
infectious disease outbreaks, and increase surge capacities in our hospitals and clinics.  

• Focus on Prevention and Health Promotion:  We must increase our emphasis on research on 
how to best promote healthy living and disease prevention, not just in hopes of saving money on 
medical care, but to enhance the productivity and well-being of all Americans.  Particular attention 
will be paid to addressing healthcare disparities that have gone unchecked for too long..  

  

 

 

 



Strengthening National Security     

Issue: We need a new national security technology strategy.  Technology leadership is key to our military 
leadership, yet we lack, now, a sound defense technology strategy that will enable us to counter terrorist 
threats as well as evolving military competitors.  We need an emphasis on technology for the kinds of threats 
we will face this century, as opposed to those of the past century, including asymmetric conflicts as well as 
new kinds of symmetric threats.  Central to this will be revitalizing our defense science agencies, including 
DARPA, and focusing on breakthrough science that can be promptly translated into new technologies.   

•  Renewed DARPA: In addition to increasing defense basic research, he will improve the defense 
R&D system. The Defense Advanced Research Projects Agency has been perhaps the premier 
translational R&D agency in the world, with an unequalled track record in standing up advanced 
technologies. DARPA needs a renewed focus on attracting great talent and on radical technology 
breakthroughs, including on information technology areas so critical to our military dominance in 
both symmetric and asymmetric theatres. We must ensure a renewed and strengthened DARPA, 
emphasizing its historic revolution technology mission.  

• Supporting Defense R&D:  DOD is seeking this year for the first time in many years a sharp 
increase in the basic research budget at DOD for breakthrough technology advances, starting with an 
increase of $270m in FY2009 for DOD’s basic research program and totaling $1b over five years. 
That program, as well as investments in key elements of  DOD’s applied research programs, should 
be implemented and accelerated. A particular emphasis within that program will be needed on 
intelligence technologies and capabilities to so we can better anticipate threats and counter them 
before they become conflicts.   

•  Bolstering Defense Manufacturing: The U.S. manufacturing base is eroding which may jeopardize 
over time our ability to develop and maintain the finest defense platforms and systems in the world. 
The recommendations of the Defense Science Board on defense manufacturing, strengthening efforts 
at DOD’s Mantech program and at DARPA must be implemented immediately to bring on new 
manufacturing technologies and processes to cut manufacturing costs and accelerate efficiency, to 
assure U.S. manufacturing leadership. Such efforts will be very important to maintaining U.S. defense 
technology superiority.  

•  Strengthen Our Warfighters: Our defense will be strong only if our warfighters are strong. The 
Army, in particular, has been under the terrible pressure of a prolonged war, and needs close attention 
and renewal. This means new focus on training and educating our warfighters as well investments in 
the new technologies they need, and that fit the new defense technology strategy challenge we face. 
That includes counterinsurgency and intelligence expertise, as well as language skills and cultural 
literacy.  

Strengthen Homeland Security 

Technology development programs at the Department of Homeland Security (DHS) Director of Science and 
Technology have often been in disarray, too often staffed by outside contractors with high-turnover, 
characterized by major technology implementation problems, and by a failure to adequately pursue critical 
technology priorities, including cyber-security protections for our vast and vulnerable cyber infrastructure, 
and biothreats.  A new homeland R&D program and approach is essential, but management has been a 
problem.  We need a fresh start, and new investments must only go into the S&T Directorate when the 
organizational problems are resolved. The next administration must tackle these problems to ensure that the 
S&T program at the Department of Homeland Security has clear priorities and is wisely pursuing new 
technology to protect Americans.  



•  Rebuild Ties to the Best Researchers:  DHS needs a renewed talent base to enlist the best 
university researchers in developing the technologies we require, working with a new technology 
strategy to pursue the most critical research paths to technology solutions we require.  Building these 
ties will increase the breakthrough research we need.    

•  Renew Homeland Security ARPA: The Homeland Security Advanced Research Projects Agency 
program was supposed to spearhead the development of critical technology needed to protect our 
country and its infrastructure. But the program has been understaffed, underfunded, and its 
technology decisions overruled time and again. It has never really been stood-up as an effective R&D 
entity the law required. The next administration must ensure the HSARPA has a chance to fulfill its 
intended mission, reestablished with strong leadership.  

Renew American Manufacturing  

We need to restore U.S. manufacturing leadership.  We face new low cost competitors in countries like China 
and India, as well historic competitors in Europe and Japan, so we will have to compete through far great 
efficiency, if the U.S. is to improve its dangerous trade imbalance and retain employment in key high-wage 
industrial sectors. Manufacturing leadership is also major national security issue, and DOD has a big stake in 
keeping manufacturing capability in the U.S.  To achieve solution, we need to develop new advanced 
manufacturing systems.   

• Develop New Manufacturing Processes:  The DARPA program at DOD can be used to foster and 
develop the R&D for new advanced manufacturing processes and technologies (which we need in the 
defense sector and can also be “dual use”).  These new approaches can be tested and refined at 
defense production facilities through DOD’s Mantech program.  The best solutions can then be 
disseminated to small and mid-sized manufacturing firms through the Commerce Department’s 
Manufacturing Extension Program (MEP).   The next administration must work to tie these programs 
together to ensure new answers.  

• Build Up MEP:  Just as the agricultural extension program provided the knowledge tools to help 
make U.S. agriculture one of our strongest economic and export sectors, the Commerce Department’s 
Manufacturing Extension Program, still small but now in all fifty states, holds the promise of getting 
the most advanced and productive manufacturing capabilities into the hands of small and medium size 
manufacturers, now the backbone of U.S. manufacturing.  If we are going to launch an efficiency 
transformation of U.S. manufacturing so it can compete and win worldwide, we will need a stronger 
MEP program to spread new processes and technology.  The MEP outreach effort to manufacturing 
should double in size. 

• New Production Paradigms: Overall, we will need to use the above approaches to rebuild the 
manufacturing sector of our economy around emerging new production paradigms.  The defense 
sector as well as the economy in general needs not just the new means of production but an improved 
supply chain, including new information systems for managing it. This requires sustained, flexible, 
well managed research to put these IT systems in place, support for lifelong learning, including IT-
based training, and strong incentives to innovate in these related fields driven by creative 
energy/environment requirements and incentives and defense/governmental procurement.  The next 
administration must make this happen.  

• IT Tools for Workforce Skills: Manufacturing employers throughout the country say their top 
concern is finding skilled workers.  Manufacturing jobs are high paying in part because they now 
require strong skill sets and technical background.  We need to invest in new training tools, using as 
an example, the new IT training technologies and approaches our military is using for its soldiers and 
sailors. We need to engineer a breakthrough in skill training and IT tools provide a key means to 



reach this goal.  The next administration must direct our Labor and Education Departments to work 
cooperatively with employers and employees to develop these IT toolkits       

Advancing Information Technology   

Advances in information technology (IT) are driving economic growth, making our businesses more 
productive, transforming the conduct of science, and improving our lives through a rich set of personalized, 
convenient, affordable services.  

America is the world leader in IT innovation due to a complex interplay of universities, industry, and the 
federal government. Essentially every aspect of IT upon which we rely today – every billion-dollar sub-
category of the IT industry – bears the clear stamp of federally-supported university-based research. The 
Internet is the most prominent example, but there are literally dozens of others.  

Continued investment is necessary to maintain our leadership and competitiveness. Achieving many of the 
“societal grand challenges” of this century will depend critically on further fundamental advances in IT: the 
engineering of new tools that will transform scientific discovery; advancing personalized learning; shifting 
towards predictive, preventive, personalized, participatory medicine; enhancing national security; developing 
smart controls and smart electric grids needed to address energy and climate challenges. Many of the “grand 
challenges” of IT itself will have broad implications for society: securing cyberspace; designing truly 
scalable systems; enhancing virtual reality; creating the future of networking; infusing “computational 
thinking” into a wide variety of disciplines which are themselves becoming “information sciences”; driving 
advances in entirely new approaches to computing such as quantum computing.  

Research is the key to making progress on these grand challenges. Both industry and the federal government 
have important, but different, roles to play. It is crucial to avoid confusing the IT industry’s research and 
development (R&D) expenditures with fundamental research that is guiding our way to the future. The vast 
majority of corporate R&D in IT – far more than 95% – involves the engineering of the next version of a 
product. This “development” is essential. But the transformative ideas – and our nation's long-term 
leadership – come from long-range research. It is a natural and essential role of government to support this 
fundamental research – R&D that looks out 5, 10, or 15 years, rather than just one product cycle. This 
federally-supported research takes place primarily in America’s universities and has the benefit of producing 
not just the ideas that will power the nation and the world, but the people who will make them happen. The 
relatively modest federal investment in IT research has played an essential role in the past, and will play an 
equally essential role in the future. 

• Support a strong program of basic and applied IT research in the NSF, DoD, the Department of 
Energy and other agencies. These should focus on key challenges including better security and 
privacy, dramatic increases in computer performance using entirely new approaches such as quantum 
computing, building distributed computing systems that can be quickly adapted to operate at any 
scale, improved ways of communicating with computers including virtual reality and haptic devices, 
continued improvement in the speed and flexibility of communications that will permit inexpensive 
transfers of high quality video, medical images, and complex scientific data. An integrated IT 
research plan should be prepared as an integrated part of the OMB budget planning process.  

• Integrate computational tools into a wide variety of research fields which are themselves becoming 
“information sciences” including biomedical research, research to improve energy devices and 
systems, and climate and oceans research.  The nation's fastest computers are now used to design 
nuclear weapons.  State of the art equipment should be available for use in research in many other 
areas – including climate and weather modeling  

• Develop a new generation of information infrastructure based on high speed hardware and software 



capable of delivering high quality simulations, 3D visualizations, and other services to a broadly 
distributed audience.  Build the next generation of public media infrastructure around these concepts 
to support education as the next generation of public radio and television.  

• Design technology to improve security, privacy, and tools to protect children from inappropriate 
content while ensuring the openness of the Internet  

• Examine patent and intellectual property laws to ensure that they encourage rather than stifle 
innovation in information technology.  

• Encourage competition and creativity by protecting the openness of the Internet. This means ensuring 
network neutrality.  

 

Transportation for the 21st Century 

Decisions made during the next few years will set the direction for American transportation for a generation.  
Soaring fuel prices and a crumbling infrastructure present challenges that can only be met with fresh ideas 
and new technologies.  With the right leadership we can build a safe, efficient, affordable transportation 
network matched to the needs of a 21st century economy.  
 
$4 a gallon gasoline prices are forcing Americans to forgo travel, and inflicted wrenching costs and 
disruptions on trucking firms and airlines already struggling to meet new standards for security.  And our 
traditional transportation infrastructure is rapidly deteriorating.  According to the American Society of Civil 
engineers, Americans spend 3.5 billion hours a year stuck in traffic at a cost of $63.2 billion a year.  Bad 
roads result in $54 billion a year in repairs and operating costs.  More than 27% of bridges in the US are 
"structurally deficient or functionally obsolete".  Half of all the locks on inland waterways operated by the 
US.S. Army Corps of Engineers are functionally obsolete -- 80% will be obsolete by 2020.  While demand 
for public transit is soaring because of high fuel prices, the Federal Transit Administration estimates that we 
are spending only about 60% of what is needed just to maintain these  systems in "good condition", let alone 
expand them.  Most transit operations are  being forced to raise fairs and cut back service.  And air traffic 
control systems nationwide are  still struggling to install the "next generation" air traffic control system 
critical for managing growing numbers of flights safely and efficiently. 
 
A new American transportation infrastructure will depend on research and investment built around the 
following themes: 

• Development of low or zero carbon fuels from domestic resources including waste materials from 
farms, food processing, forestry and wood processing, urban solid waste, and environmentally 
sustainable biomass production not in competition with food. 

• Development of ultra-high efficiency cars, trucks, and aircraft.  For highway vehicles this will mean 
high use of hybrids -- some of which can be powered from the electric grid.  

• Completing a new generation of air traffic control that can manage high air traffic volumes safely and 
increase system efficiency in the air and on the ground at airports.   

• The aeronautics programs of NASA, virtually eliminated in the past decade, should be revived and 
focused on the development of a next generation of ultra-high efficiency aircraft.  

• Develop a new generation of information technologies for dispatching taxis, vans, buses and instant-
rent cars (zip cars) to match real-time transportation demands.  

• Develop and deploy novel telecommuting and satellite office strategies to minimize travel by federal 
employees and contractors through competitive procurements.  

 



• Provide challenge grants to let cities and communities around the country design innovative 
community transportation plans, including designs of walkable communities and novel public and 
private transportation services.  

• Research on novel materials can lead to products that can lead to more durable roads and bridges, and 
lighter, stronger, and safer vehicles. 

   

Section Four: Provide objective expert scientific advice and 
information to the federal government 
It is essential that federal policy benefit from the most complete, accurate, and honest scientific and 
technological information available.  When federal policy is guided by objective evidence rather than by 
ideology – whether the concern be health, healthcare, global climate change, energy, the environment, 
national security, or investment in education and research – the people of America, and indeed of the 
world, will be the winners.  

Expert science and technology advice is necessary to ensure that Americans can take full advantage of new 
discoveries, that we anticipate and address problems associated with old and new technologies while there 
is time to deal with them effectively, and that we competently manage complex public agencies.  

The President must appoint to key federal leadership positions individuals who bring strong backgrounds in 
science and engineering, as well as a grasp of the practical challenges associated with designing effective 
national programs. Government decision making must be transparent. Policies must be determined using a 
process that builds on the long tradition of open debate that has characterized progress in science, including 
review by individuals who might bring new information or contrasting views.  

The New President must: 

• Restore the status of the President’s Science and Technology Advisor:  The next president must 
appoint a highly qualified Assistant to the President for Science and Technology. This individual 
will be part of the inner circle of Assistants to the President, along with the National Security 
Advisor, the Domestic Policy Advisor, and the Chair of the Council of Economic Advisors. The 
appointee will be announced at the same time as other top White House staff, in order to 
participate in critical early decisions, and to signal the importance of science, technology, and 
innovation to the whole array of domestic and international policy goals. He or she will be 
housed in the EEOB. 

The Science and Technology Advisor must also be Director of the White House Office of Science 
and Technology Policy (OSTP). He or she will be supported by a strong staff of professionals at 
OSTP who will collaborate closely with the Office of Management and Budget and other White 
House offices to craft a strong research budget and design national programs in areas of high 
priority, including defense, homeland security, energy, health, the environment, information 
technology, and innovation and economic competitiveness.  

The new administration should be pleased to have the White House OSTP interact with the 
Congress should the Members decide to establish a Congressional Office for Science and 
Technology Policy. Such an office could provide the Congress independent non-partisan analysis 
and policy options on the host of challenging issues facing all of us. 

• Appoint individuals with strong science and technology backgrounds and unquestioned 
reputations for integrity and objectivity to the growing number of senior management positions 
where decisions must incorporate science and technology advice:  These positions include 
numerous White House offices in addition to the Assistant to the President for Science and 



Technology, as well as senior positions in the Departments of Commerce, Defense and Energy, 
the Directors of NSF and NIH, the Administrator of NASA, and many others. A list of key 
positions (a 2005 National Academies report on the topic is to be updated in 2008) is appended. 
The next president must fill these positions promptly1 with ethical, highly qualified individuals 
on a non-partisan basis.2  

• Ensure independent, non-ideological, expert science and technology advisory committees: The 
next president must issue an Executive Order establishing clear guidelines for selecting and 
vetting members of science and technology advisory committees for the White House and federal 
agencies. It is essential that individuals in advisory roles be widely respected experts of 
unquestioned integrity and objectivity, who can fairly represent their professional communities 
and deliver advice that is not biased or partisan.  

The next president must strengthen the role of PCAST, the President’s Council of Advisors on 
Science and Technology, by appointing experts who are charged to provide unfettered and 
independent advice on critical issues of science and technology, including (but not limited to) 
R&D budget priorities, interagency collaborative efforts, public-private partnerships, and 
international cooperative efforts. Although PCAST will be supported by OSTP and the Assistant 
to the President for Science and Technology, it will be clear that it is advisory to the President, and 
it will be personally chaired by the President or Vice President.  

• Restore the integrity of scientific information and scientific work within government, and restore 
transparency of decision-making: The next president must issue an Executive Order establishing 
clear guidelines for the review and release of federal and federally sponsored research, 
guaranteeing that results are released in a timely manner and not distorted by ideological biases. 
This order will also rescind the Executive Order issued by President Bush requiring each agency 
to have a politically appointed “regulatory policy officer” who can prevent career professionals 
from initiating rulemaking processes.3 President Obama’s White House and OMB staff will not 
unilaterally revise reports from agency experts (although they may place scientific advice in 
broader context, as required by law).  

The next president must also strengthen protection for “whistle blowers” who report abuses of 
these processes.  

In sum, the next Administration must mobilize the talents and experience of women and men from many 
scientific, medical, and technological fields to enhance our security, our health, our economy, our 
environment, and our society.  

                                                

1 Doing so would be greatly facilitated if Congress acts in 2008 to streamline and harmonize the Executive Branch and 
Senate processes for vetting, security clearances, and confirmation hearings, as recommended by the Brookings Project on 
Presidential Appointments. Perhaps the two Presidential nominees and their Senate staffs could advocate such good government 
action.  

 

2 The scientific community recognizes that all such appointees are members of the Administration and not “special pleaders” for 
the scientific community. They must work as a part of the administrative team, and at times will support policies with which 
others in the scientific community disagree. It is expertise, objectivity, and integrity that are paramount.  

3 Executive Order13422  


