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Science, the Endless Frontier 

1945:  Science, the Endless Frontier, Vannevar Bush 

1950: National Science Foundation Act 

 The National Science Foundation 

 The National Science Board 

1950s --> 

 The government-university-industry partnership 

 The evolution of the “research university” 
 Growth in the R&D budgets of mission agencies 



Key Elements of  
Science the Endless Frontier  
l  The importance of government support of research 
l  The government-university-industry partnership 
l  The practice of federal support of competitive, peer-

reviewed grants, and a framework for contractual 
relationships between universities and government 
sponsors. 

l  The support of investigators to engage in research of 
their own choosing in the hope that significant benefits 
would accrue to American society in the forms of military 
security, public health, and economic prosperity.  



National Science Board 
Activities 













The Danforth-Galvin Report 

l  The United States should have a stronger and 
more coherent policy wherein science and 
engineering can contribute more fully to 
America’s strength. 

l  Society’s support for NSF and university 
research is based on the confident expectation 
that the generation of new knowledge and the 
education of a skill workforce are necessary 
(though not sufficient) to address national 
priorities. 



Danforth-Galvin Report (cont.) 
l  Strong support of investigator-initiated proposals and 

merit review by experts. 
l  The NSB, NSF, and S&E community must better come to 

grips with the reality that many fields not covered by 
traditional disciplines are worthy of strong support. 

l  To translate new knowledge into public good, it is 
appropriate that the NSB involve the private sector more 
fully in decisions. 
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National Academy Activities 
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The Gathering Storm 



Dark clouds 

l  National Academies (COSEPUP) 
l  PCAST 
l  Council on Competitiveness 
l  National Science Board 
l  AAAS 
l  The Media 
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Disturbing Trends 
l  Large and growing imbalance in federal R&D funding 

(e.g., NIH = $32 B, NSF = $7 B) 
l  Federal R&D has declined from 70% of national R&D in 

1970s to less than 30% in 2000.. 
l  Increased emphasis on short-term R&D in industry and 

government-funded R&D 
l  Deterioration of engineering research infrastructure 
l  Declining interest of U.S. students in STEM careers 
l  Eroding ability of U.S. to attract (and retain) STEM 

students, scientists, and engineers from abroad. 







Rising Above the Gathering Storm 
l  Double federal support of long-term basic research over 

next 7 years 
l  Create a program to support 200 of the nation’s 

promising young researchers with grants of $500,000 
(over 5 years) at a cost of $100 million per year when 
fully implemented  

l  Institute a National Coordination Office for Research 
Infrastructure to manage a centralized research-
infrastructure fund of $500 million per year over the next 
5 years 

l  Provide federal research agencies with the discretion 
and resources to catalyze high-risk, high-payoff research 



Rising Above the Gathering Storm 

l  Create in the Department of Energy (DOE) an organization 
like the Defense Advanced Research Projects Agency 
(DARPA) called the Advanced Research Projects Agency-
Energy (ARPA-E) 

l  Institute a Presidential Innovation Award to stimulate 
scientific and engineering advances in the national interest. 

l  Preparation of K12 Math and Science teachers: 10,000 
Teachers, 10 Million Minds 

l  Higher Education Policies: Developing the Best and the 
Brightest 

l  Economic Policy: Incentives for Innovation 
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Conclusions of RAGS Update 
l  The unanimous view of the committee members participating in the 

preparation of this report is that our nation’s outlook has worsened. 
While progress has been made in certain areas, the latitude to fix 
the problems being confronted has been severely diminished by the 
growth of the national debt over this period from $8 trillion to $13 
trillion.  

l  Further, in spite of sometimes heroic efforts and occasional very 
bright spots, our overall public school system—or more accurately 
14,000 systems—has shown little sign of improvement, particularly 
in mathematics and science.  

l  Finally, many other nations have been markedly progressing, 
thereby affecting America’s relative ability to compete effectively for 
new factories, research laboratories, administrative centers—and 
jobs.  

 



Category 5! 
l  The only promising avenue to the nation’s future, in the view of the 

Gathering Storm committee and many others, is through innovation. 
Unfortunately, it has increasingly placed shackles on that prowess 
such that, if not relieved, the nation’s ability to provide financially and 
personally rewarding jobs for its own citizens can be expected to 
decline at an accelerating pace.  

l  The Gathering Storm Committee’s overall conclusion is that in spite 
of the efforts of both those in government and the private sector, the 
outlook for America to compete for quality jobs has further 
deteriorated over the past five years. The Gathering Storm 
increasingly appears to be a Category 5! 
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The danger signs 
l  Federal policies no longer place a priority on 

university research and graduate education. 
l  in the face of economic challenges and the priorities of 

aging populations, states no longer are either capable or 
willing to support their public research universities at 
world-class levels . 

l  business and industry have largely ceded their basic 
research to research universities but with only minimal 
corporate support. 

l  Research universities themselves have failed to achieve 
the cost efficiency and productivity enhancement in 
teaching and research required of an increasingly 
competitive world.  





Revitalizing the Partnership 
l  The federal government should adopt stable and 

effective policies, practices, and funding for university-
performed R&D and graduate education. 

l  States should provide strong, stable, and effective 
funding along with greater autonomy for public research 
universities. 

l  Strengthen the business role in the research partnership, 
facilitating the transfer of knowledge, ideas, and 
technology to society. 

l  Increase university cost-effectiveness and productivity in 
order to provide a greater return on investment.  



Strengthen the Institutions 
l  The federal government should create a cost-sharing 

Strategic Investment Program that funds initiatives at 
research universities critical to advancing education and 
research in areas of key national priority.  

l  The federal government and other research sponsors 
should strive to cover the full costs of research projects 
and other activities they procure from research 
universities in a consistent and transparent manner.  

l  Reduce or eliminate regulations that increase 
administrative costs, impede research productivity, and 
deflect creative energy without substantially improving 
the research environment.  



Building Talent 
l  Improve the capacity of graduate programs to attract 

talented students by addressing issues such as attrition 
rates, time to degree, funding, and alignment with both 
student career opportunities and national interests.  

l  Secure for the U.S. the full benefits of education for all 
Americans, including women and underrepresented 
minorities, in science, mathematics, engineering, and 
technology.  

l  Ensure that the U.S. will continue to benefit strongly from 
the participation of international students and scholars in 
our research enterprise. 





Restoring the 
Foundation 

The Vital Role of Reseach in 
Preserving the American Dream 

 
American Academy of 

Arts and Sciences 





Prescriptions 

l  Secure America’s leadership in science and engineering 
research–especially basic research–by providing 
sustainable federal funding and setting long-term 
investment goals. 

l  Ensure that the American people receive maximum 
benefits from federal investments in research. 

l  Regain America’s standing as an innovation leader by 
establishing a more robust national government-
university-industry research partnership. 











Lessons Learned 
for Science Policy… 

l  Persistence and consistency are everything! 
l  So too is adaptability… 
l  Keep an eye out for unexpected opportunities… 
l  Fighting losing battles can sometimes open windows of 

opportunity! 
But more is necessary… 
l  We must re-engage with the public and its elected 

representatives about the importance of enlightened 
federal science policies and strong support, returning to 
the spirit of the Endless Frontier! 



Science, the Endless Frontier 


