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Mr. Chairman, Ranking Member Johnson, and members of the Subcommittee, I appreciate the opportunity to testify before you.  I am Dr. Eamon Kelly, Chairman of the National Science Board and President Emeritus of Tulane University.  

Since the founding of NSF in 1950, the National Science Board has exercised two roles – that of a national policy body, and that of a governing board for the National Science Foundation (NSF).  The latter role is similar to that of a corporate board of directors, but as a Federal entity we operate within the framework of policy guidance established by the Congress and the Administration.

The Board conducts an annual NSF long-range planning and budget review and approval to assure the health of the human, disciplinary, and infrastructure base for science and technology (S&T); to support new opportunities for the advancement of knowledge; and to make the process of priority-setting responsive to such opportunities.   

I am here today to thank the Subcommittee for its strong support of NSF.  Your continuing commitment to NSF programs and activities in research and education is vital to our Nation’s future. 


Importance of the NSF Budget

On behalf of the National Science Board, I want to express our strongest support for the Foundation’s request for $3.95 billion for Fiscal Year 2000.  The investment represented in this budget extends across the frontiers of science, engineering, and technology and is part of the 21st Century Research Fund.  It reflects the Administration's strong commitment to fundamental research.  

Moreover, it reflects my personal conviction that research is the keystone of our economy.  And NSF’s support for research has a “multiplier effect”:  it is the foundation for other investments – agency and nongovernmental alike – in research.

Three themes are priority-setters in the Foundation’s budget proposal, which Director Colwell will elaborate:

· NSF has been designated the lead agency for a six-agency initiative on Information Technology for the Twenty-First Century (or “IT2”);

· Biocomplexity in the Environment represents a set of coordinated activities in environmental science, engineering, and education; and  

· Educating for the Future: A 21st Century Workforce seeks to improve access to quality educational opportunities from elementary through higher education.



Setting the Context

As NSF’s priorities suggest, science and engineering are becoming more international, multidisciplinary, and collaborative in character.  These trends guide the National Science Board as well.  As context for today’s budget discussion, let me say a word about some recent NSB activities.  

The Board is in the midst of a six-month examination of research, education, and assessment on the environment.  A public hearing was held in Portland in January, a symposium in Los Angeles in February, and a town hall meeting last month at NSF headquarters in Arlington.  This process is assisting the Board to provide policy-level guidance for the NSF’s environment portfolio. 

The Board also recognizes the need for better understanding of the nature of the return on the entire Federal investment portfolio and for increased accountability for research investment choices by the agencies.  The Government Performance and Results Act of 1993 requires that scientific investments, like all others, be subject to strategic planning and measurement of performance as a basis for resource allocation.  

As part of its national policy role, the Board is responsible by law for a biennial compilation of “indicators of the state of science and engineering in the United States.”  Science and Engineering Indicators serves as the authoritative source of data on the health of the science and engineering research and education enterprise, presenting not only a domestic profile, but international comparisons as well. 
Science and Engineering Indicators is a valuable analytical tool for policy professionals in all sectors and the Board in particular.  As the demand for accountability has grown, Indicators data have become increasingly useful for characterizing key trends in the scope, quality, and vitality of U.S. research and education. 
In the 1998 Indicators volume, the Board reported quantitative trends in U.S. science and engineering, concluding that “The Nation’s S&E enterprise is undergoing changes in structure and priorities as we prepare to enter the next century.”  This is all too clear when we look at the national picture, for example:  

· R&D funding patterns have changed substantially. The good news is that total national R&D funding has never been higher.  It now amounts to more than $200 billion annually. 
· The not-so-good-news is that long-term R&D investments – sponsored mainly by the Federal government – have been steadily losing ground to short-term investments, sponsored mainly by private industry.  

· In 1997, the Federal government provided 30 percent of all R&D funds in the US.  A decade ago, the Federal share was 46 percent. Three decades ago, the federal share was 60 percent. 

· Of the $70 billion Federal investment in R&D, only $17 billion goes to fundamental research.

This decline is significant because, as the Council on Competitiveness points out in its September 1998 report, Going Global: 

“For the past 50 years, most, if not all, of the technological advances have been directly linked to improvements in fundamental understanding.  Investment in discovery research creates the seed corn for future innovation.  Government at all levels is the mainstay of the nation’s investment in science and engineering research....”

The Council concluded that increased public investment in fundamental research and education is a vital need. Yet the trend is away from long-term research.  It makes NSF investments in fundamental science and engineering more important than ever. 

Speaking as an economist, Mr. Chairman, it would be a fundamental economic error to underfund the fundamental research that underpins much of our $8.5 trillion economy.    

Measuring Payoffs

The payoffs flowing from our Nation’s R&D system result from a balanced portfolio of research.  At the same time, the U.S. S&T enterprise depends on the intertwining of research and education.  NSF investments spur the creation of new knowledge across the disciplines of science and engineering, while helping to educate the next generation of scientists and engineers. 

This creation of knowledge – especially at institutions of higher learning across the U.S. – has become one of the primary drivers of our economy.  Commercial and medical breakthroughs in understanding and product development – from terascale computing systems to genomics to laser surgery – are rooted in the support of past fundamental research investments. 

One only has to look at four of the top 10 companies of the Fortune 500 are high-tech companies.  None of these four was even in the Fortune 500 a decade ago.  Many grew from ideas nurtured by American universities.  As Fed Chairman Alan Greenspan recently noted:  “. . . the research facilities of our universities are envied throughout the world. . . .  The payoffs in terms of the flow of 

expertise, new products, and start-up companies, have been impressive.”

Future economic prosperity, gains in our standard of living and overall well-being are increasingly dependent on innovations that emerge, in often unpredictable ways, from a bedrock of Federal investments in science and technology.  

Even economists skeptical of information technology as a force for efficiency and productivity, such as the National Science Board member Robert Solow, are warming to the view that the 2 percent per annum growth in productivity the last three years – double the pace from 1973 to 1995 – is confirmation that the Nation’s rising investment in computers and communications is finally paying off.  In short, it takes time for industry to assimilate innovative technologies.  Once they permeate the service sector, they can be measured, especially in the automation of business transactions, and their impact recognized.  

However, I have two worries.  First, even with the demonstrably high return on R&D investment – conservatively 30 percent v. a 10 percent return on physical capital – the U.S. public and private sectors should be spending as much as four times the $200 billion a year it is investing.  Last summer, Business Week called this a “pro-innovation economic policy.”  But some, like the Council of Competitiveness, predict the U.S. is headed for a slump if the commitment to innovation is not sustained.

Second, I worry that we not overlook another form of that commitment to the origin of innovation – the human resources we develop and wisely utilize.  The National Science Board stated in its 1997 report on The Federal Role in Science and Engineering Graduate and Postdoctoral Education, that “The education of graduate and post-doctoral students in a discovery-rich university research environment is at the heart of the post-World War II compact between the Federal government and universities.”  In the last fifty years, stresses on higher education institutions have increased.  

As the Board continues to examine these stresses, a major concern is the preparation of an increasingly diverse student body for the workforce of a global economy.  That concern originates with the quality of education at the K-12 level.  


Education and the Nation’s Future Workforce


Last month, the Board released a report, “Preparing Our Children,” on which my colleague Dr. Vera Rubin testified to the Committee at its March 17 oversight hearing, Why and How You Should Learn Math and Science. The report calls on scientists and engineers to assist teachers and schools in preparing students for higher learning and the 21st century workplace. 
There must be a more seamless K-16 system for the teaching and learning of math and science.

Due to the mobile student population – one in three students change schools at least once by the time they reach high school – there is a need for some coordination of content and resources.  The Board believes that the process of developing a consensus on appropriate content for each grade will reduce the diluted, “mile-wide” range of material taught at each grade.  The key is challenging content that is consistently taught in, say, 4th grade math classes across the U.S., learning to high content standards, and tests that capture what is being taught and learned. 

The Board report calls for local communities to act in the national interest.  Three areas are vital – instructional materials, teacher preparation, and college admissions.  As this Committee realizes, research underlies all three areas; it is a necessary condition for improved student achievement in mathematics and science.

I would add that some of the most encouraging signs of educational improvement can be found in the cities and states supported by NSF’s Systemic Initiatives programs, with sites diverse as El Paso, Memphis, Puerto Rico, and Massachusetts.

Prospects

In closing, Mr. Chairman, I want to assure you that the National Science Board is committed to same wise investments and priority-setting in science and technology that this committee oversees.  We thank you for your support of the Nation’s investment in research and education, especially at the National Science Foundation.  But we clearly see unmet needs.  

Today’s research opportunities are simply breathtaking.  The amount and breadth of funding needed to exploit those opportunities motivates the National Science Board’s conviction to 

make the case not just for the NSF budget, but for the knowledge and products that will be returned to the Nation on this investment.  

It is my personal pleasure to collaborate with NSF Director Rita Colwell, whose energy and vision has already made a mark at NSF.  Together we are seeking to advance research and education as long-term investments in the Nation’s future.  Thank you.
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