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1 Committee on Prospering in the Global Economy of the 21st Century, National Academy of Sciences, 
National Academy of Engineering, and Institute of Medicine, Rising Above the Gathering Storm: 
Energizing and Employing America for a Brighter Economic Future, Washington, DC: National 
Academies Press, October 12, 2005.  PDF and printed versions of the report are available for sale from the 
National Academies, at: http://books.nap.edu/catalog.php?record_id=11463.  
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2  An excellent analysis of this first U.S. competitiveness debate is Kent H. Hughes, Building the Next 
American Century: The Past and Present of American Economic Competitiveness, Baltimore: The Johns 
Hopkins Press, 2005. 
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3 Friedman’s book has been on The New York Times list of best selling books for more than two years; an 
incredible performance for a serious work of non-fiction. 
4  The article is Thomas Friedman, “It’s a Flat World, After All,” The New York Times Magazine,  
April 3, 2005. 
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5  Steve Lohr, “Debate Over Exporting Jobs Raises Questions on Politics,” The New York Times, February 
23, 2004. 
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6  For discussion of the role of policy entrepreneurs in the United States, see two earlier reports by 
Technology Policy International: Policy Innovation: The Initiation and Formulation of New Science and 
Technology Policies in the United States During the 1980s, March 2000, and Public Policies and the 
Emergence of High-Technology Sectors, January 2001. 
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7  The 2006 Congressional elections gave Democrats control of the U.S. House of Representatives and 
Senate for the first time since Republicans won the 1994 elections.  Many of theses newly-elected 
Democrats came from the American Midwest and Northeast, parts of the United States that have lost many 
manufacturing jobs.  Many of these newly elected Democrats are very skeptical about free-trade 
agreements and globalization in general. 
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8  The term “National Academies” refer to the National Academy of Sciences, the National Academy of 
Engineering, and the Institute of Medicine. These groups and their affiliates, including the National 
Research Council, are official advisors to the United States Government.  The individuals who serve on 
National Academies committees are volunteers and are mainly scientists, engineers, and policy experts 
from universities, industry, and government laboratories. 
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9  For additional information on the Council on Competitiveness, see its Web site: www.compete.org.  
10  Different people use the term “innovation” in different ways.  Two dimensions are particularly 
important.  First, while economists define an innovation as a new product, service, or process that succeeds 
in the marketplace, university scientists and engineers often think of an “innovation” as a new basic 
technology, whether it has been commercialized or not.  Economists and most technology policy analysts 
prefer to use the term “invention” for a new technology that has not yet led to successful commercial 
results.  The difference in definitions is important: the economists’ definition places an emphasis not just on 
the conditions and policies that lead to invention (such as basic research) but also those conditions that lead 
to successful commercialization, while the scientists’ definition leads to an emphasis on basic research.  
Second, many American scientific leaders implicitly suggest that all or most important marketplace 
innovations and new companies are based on new research.  Of course, many new products are based on 
new research, especially in areas such as biotechnology.  But many other new successful products have 
little to do with new basic science and much more to do with creative design, good engineering, and a 
successful understanding of markets.  For example, Chrysler Corporation invented the American “mini-
van,” a highly successful and innovative product but one that involved little or no new science.  A broader 
concept of innovation suggests that steps beyond basic research are important, including good engineering 
education, training in design, marketing research, and, most of all, close links between technology 
developers and the marketplace. 
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11  The report is available for sale, at: http://innovateamerica.org/webscr/report.asp.   
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12  Information on S. 2109, include a summary of the bill and the bill’s full text, can be found at: 
http://thomas.loc.gov/cgi-bin/bdquery/z?d109:s.02109:.  
13  Senator Bingaman in particular has long been a quiet but very influential voice in American technology 
policy, involved in technology policies for defense, energy, and economic competitiveness.  In 1992, for 
example, he was the main person behind a major Congressional technology initiative, the Technology 
Reinvestment Project.  He is currently Chairman of the Senate Committee on Energy and Natural 
Resources. 
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14  Gathering Storm, page viiii. 
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�

 

RECOMMENDATIONS FROM GATHERING STORM 

 
A brief overview of the four recommendations follows, with a sample of proposed actions to 
implement them.  
 
Ten Thousand Teachers, Ten Million Minds  
 
Increase America's talent pool by vastly improving K-12 mathematics and science 
education.  
 
��  Among the recommended implementation steps is the creation of a merit-based scholarship 
program to attract 10,000 exceptional students to math and science teaching careers each year. 
Four-year scholarships, worth up to $20,000 annually, should be designed to help some of the 
nation's top students obtain bachelor's degrees in physical or life sciences, engineering, or 
mathematics -- with concurrent certification as K-12 math and science teachers. After graduation, 
they would be required to work for at least five years in public schools. Participants who teach in 
disadvantaged inner-city or rural areas would receive a $10,000 annual bonus. Each of the 
10,000 teachers would serve about 1,000 students over the course of a teaching career, having 
an impact on 10 million minds, the report says.  
 
 
Sowing the Seeds  
 
Sustain and strengthen the nation's commitment to l ong-term basic research.  
 
��  Policy-makers should increase the national investment in basic research by 10 percent each 
year over the next seven years. Special attention should be paid to the physical sciences, 
engineering, mathematics, and information sciences, and to basic research funding for the U.S. 
Department of Defense, the report says.  
 
��  Policy-makers also should establish within the U.S. Department of Energy an organization 
called the Advanced Research Project Agency -- Energy (ARPA-E) that reports to the 
undersecretary for science and sponsors "out-of-the-box" energy research to meet the nation's 
long-term energy challenges.  
 
�  �Authorities should make 200 new research grants annually -- worth $500,000 each, payable 
over five years -- to the nation's most outstanding early-career researchers.  
 
 
Best and Brightest  
 
Develop, recruit, and retain top students, scientis ts, and engineers from both the United 
States and abroad.  The United States should be considered the most attractive setting in the 
world to study and conduct research, the report says.  
 
��  Each year, policy-makers should provide 25,000 new, competitive four-year undergraduate 
scholarships and 5,000 new graduate fellowships to U.S. citizens enrolled in physical science, life 
science, engineering, and mathematics programs at U.S. colleges and universities.  
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��  Policy-makers should provide a one-year automatic visa extension that allows international 
students to remain in the United States to seek employment if they have received doctorates or 
the equivalent in science, technology, engineering, mathematics, or other fields of national need 
from qualified U.S. institutions. If these students then receive job offers from employers that are 
based in the United States and pass a security screening test, they should automatically get work 
permits and expedited residence status. If they cannot obtain employment within one year, their 
visas should expire.  
 
 
Incentives for Innovation  
 
Ensure that the United States is the premier place in the world for innovation. This can be 
accomplished by actions such as modernizing the U.S. patent system, realigning tax policies to 
encourage innovation, and ensuring affordable broadband Internet access, the report says.  
 
�  �Policy-makers should provide tax incentives for innovation that is based in the United States. 
The Council of Economic Advisers and the Congressional Budget Office should conduct a 
comprehensive analysis to examine how the United States compares with other nations as a 
location for innovation and related activities, with the goal of ensuring that the nation is one of the 
most attractive places in the world for long-term investment in such efforts.  
��  The Research and Experimentation Tax Credit is currently for companies that increase their 
R&D spending above a predetermined level. To encourage private investment in innovation, this 
credit, which is scheduled to expire in December 2005], should be made permanent. And 
Congress and the administration should increase the allowable credit from 20 percent to 40 
percent of qualifying R&D investments. 

Source: National Academies press release, October 12, 2005, 
http://www8.nationalacademies.org/onpinews/newsitem.aspx?RecordID=11463 �
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15  For details on President Bush’s American Competitiveness Initiative, see the following White House 
documents: “Fact Sheet: The American Competitiveness Initiative: A Commitment to Education, Research, 
and Innovation” (http://www.whitehouse.gov/news/releases/2006/05/20060519-2.html); “American 
Competitiveness Initiative” (http://www.whitehouse.gov/stateoftheunion/2006/aci/); and a detailed 
February 2006 document, The American Competitiveness Initiative: Leading the World in Innovation 
(http://www.whitehouse.gov/stateoftheunion/2006/aci/aci06-booklet.pdf).  
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16  Jeffrey Mervis, “How the Competitiveness Initiative Came About,” Science, 17 February 2006, volume 
311, page 929. 
17 The Research and Experimentation tax credit, first adopted in 1981, has been allowed to lapse several 
times by Congress.  With the exception of one year, however, it has always been reinstated.  The reasons 
for this treatment of this law are complex, involving both budgetary politics and congressional fund raising 
strategies.  Industry has long advocated for making the credit “permanent,” but they have not been able to 
accomplish this in more than two decades.  A ten-year extension would be a major victory for its 
supporters. 



�����������	�
��������
���������������������������� ������������������������������������������������ 26 

�����������������*��������������.������������������ �0���� !���������

��	�" ����.�����''!��
���
���6�������'�
�������*���������� &��������

��������� ������3������� ������*��
���,������������ "��'�����0�����+�,����*���

�0������������� �������*�����������"�.�����''!��
�
 ��*�������*�������������>�����

�������>*�*����0�&��������3��� �����������&��������0 ���,�������������������
!�

����������������+������,������A&,��&B����������&���� �������������������2

�����0���
��*����*����������,�������*�����3��*���!� &�����������A,3&B�����)� ����

������0�������
��*����������''����0������
��������� ������������� !���������

��	�" ���>����1�������&,��&��������''���������0����������� �� �������'*������������

&� ��������������
!����
����A&��B���&������������>� ��������������������

��''����0��������������0*����
�0���
&��&���������'� ����������������
������0�

����
�����������0�
�0�����A
�
B��

��������''!��
��00�����0��*������������)���!�����0� ��
������������������+�,��

���
��������������9��*�����6������'���������������� ��������'������

�� &*�����6������'�������0����������������)�������������� 0!����������������
����������0����������
��������������E�*�����6�F�A
�  ����
���
����������B�0�������&��������������������������0��� ��,����������
��*����������������!�0������������
������

�� &��������������'������)�������������������)����� ���� 0*����0���0�������
���
������������������'�����'��������)������!������� �����*������*���
'*�
����0���0��������
��������������������
�������& ��������������'�����
���������0���� ��!������������������+������,�������

	������
��*�����6��������)��0�����)������1��������� �
��������������

����*��������,������������*���&�������������������� ����������� ����

���������������!�0������������
�������,������
��*�� ���''!��
�0������� ������

��
����������� ���������������*�������
������������ ��'�����*�����6����������



�����������	�
��������
���������������������������� ������������������������������������������������ 27 

�����������������)����&������!��� ��0�*�����������! �,������������

������������ ������������������������������
������� ���������������
����������

#�(�#�� ���������&*�����6������-����9�#$$:�

3��#$$:�����
����������������0��������� ������)��*�� ���6����������

��������
�����&����������������� ������3������� ��� ���)� ����,������������

������*����)������������������0�'������������*���
�� ������������1������
�������

�*������0�������������������������� !�����������	�" ���������*�����������)��

�������������������������=*�����9�����00����������� ����������0��������*������

0�������0������!����A0������!����#$$%��)������*���0� �������'���5��#$$:�����

,�����'���7$��#$$%B���������������������������*�����6 ������'��������������)�


���������2�����������55$ �� ����
����������'�
���������*��!�#$$%��

�������������������0�����������,�������*���
�#$$:�) ���������������������

�*�����6������'��������������
��*������0����'������ �*'�����������
�����������

����0����������������������*��!�#:��#$$:��)����,������ ������
��������

A���*'�����2��)�"�1���B���������������������0�����,� �����	���
!��������*����

����*��������������������������,��������������*����� ������
���0�������

�����������)���)��������!������������E���������
�&�� ����/����������� ��	�
�F�

A�&�	B�'�����������������!���2���������A����������� ��������B�)����,��������

-��
���������&��1�������)���������=*������������*�!� ���������������� !���������

��	�" �������������!�����=*����!�����*�����,�������
����� ������������
���*�'���

�0����������*'����������
����������,������������*�� ��������������
����,�������


���������������
��*����������������������������
!� ���
������������*����!�

���������,���������������@�'��������������@���&���� �����������@�'������!����

�����������0���)�"�1������@�''!��
������������*���� ,����������������*���!���*�!�

�*������������������������������� !�����������	�" ��



�����������	�
��������
���������������������������� ������������������������������������������������ 28 

����������'�����A�����������)�B�������������������� ����������������

0���� !�����������	�" ���,�������
��������������������������������'�����' ���*������

����+�,��,��������00������������������� ����������' ����!�0�������
!����*��������

������1���A�����H	���1�������B���,������������'���� �)���9�

�� ,��#5?%����������������&�	2	���
!�&����������'������ ��*��������&��&2
	���
!��������������)������� ����*������������0���
� 	���������)����
,�	"���*��������

�� ,��#5?;����������������&�	2	�*�������&����������'��� �����*����
����������0����,>���������
�����������0�	�*�������� ���*������,�	"�
��*���������3�����������*������������������
����� � �������0����
�2'����
��*������)������������
���*������
������������+���� ��,�������

�� ,��#5??����������������&�	2>�������&����������'����) �*����� ��
�1������������1�������������������������1���������� ������1���������

�����,�������
��������������*�������������
���0���� ���'����������

����������'�0��������,����������*��������0����)��
� ����
����9�

�����&�	���
���������������!�0����)���������������� ��������������
������������������&�����!��0�,��������������������� ���E�����
�&'� ������
��������
�,�����F���������������������������������� �����
������*��
��'���
��������� �����������������������������
!���3�)���� ������
���*����������
&*
*�������)������������������������&�����!��������� �����������
���'�����0���������������0�������*���
��*���������� ������ ���
��*��2
'������
�������������������������������� 5; �

�����&�	�'�������������'��������)����������'���*���� ��!������� ��� ��

���*'����������������*����0������������� ���������� ���!���)�0��������������
��

����*���
�0�����������������������
!���-*��,������� ��������������������*���

                                                 
18  Statement of Mr. Domenici, Congressional Record, January 26, 2006, page S212. Summaries and the 
text of these three bills is available on “Thomas,” the Library of Congress’s database of bills introduced in 
the Senate and House of Representatives.  (“Thomas” refers to President Thomas Jefferson.) To see these 
summaries and the full texts of the bills, go to www.thomas.loc.gov, click on “Search Multiple, Previous 
Congresses,” check the 109th Congress (2005-2006), and type in the number of one of the bills.  The site 
will then present a several options, including viewing a summary or viewing the full text of the bill. 
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19  For an introduction to Solow’s model and more recent economic models, see Charles I. Jones, 
Introduction to Economic Growth, Second Edition, New York and London: W. W. Norton & Company, 
2002. 
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20 In addition, of course, higher incomes for some Americans will contribute to an overall increase in the 
standard of living for all, if one assumes that the nation’s economy is isolated from the rest of the world.  In 
a globalized economy, however, this result is not guaranteed. 
21  The employment figure comes from the Biotechnology Industry Organization, 
http://www.bio.org/speeches/pubs/er/statistics.asp.  
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22  AeA, Cyberstates 2007: A Complete State-by-State Overview of the High-Technology Industry, April 
2007.  These employment figures include workers in four sectors: electronics manufacturing, 
communications services, software services, and engineering and technical services. 
23  Bureau of Labor Statistics, “Employment, Hours, and Earnings from the Current Employment Statistics 
Survey (National),” http://data.bls.gov/cgi-bin/surveymost.  
24  Bureau of Labor Statistics, Ibid.  
25  Of course, the U.S. Government could invest more of its basic research budget in areas that might 
provide more help to the manufacturing and services sectors.  But, with the notable exception of energy 
research, the Gathering Storm committee did not recommend such a strategy. 
26  So, for example, Michael Sable, “The Impact of the Biotechnology Industry on Local Economic 
Development in the Boston and San Diego Metropolitan Areas,” unpublished paper, 2003. 
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27  The one exception is its discussion of energy policy, where it concludes that basic research, by itself, is 
not enough to generate successful innovations.  The report therefore recommends a new ARPA-Energy.  A 
later section of this chapter will discuss ARPA-E in more detail. 
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28  Earlier TPI reports have examined these topics in detail.  See, for example, Revealed Consensus: Public 
Policies Enhancing the Climate for Technology Commercialization in the U.S., March 1999, and Policy 
Innovation: The Initiation and Formulation of New Science and Technology Policies in the U.S. During the 
1980s, March 2000. 
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29  For further details, see Hughes, Building the Next American Century. 
30  President’s Commission on Industrial Competitiveness, Global Competition: The New Reality, 
Washington: U.S. Government Printing Office, January 1985, page 18. 
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31  Ibid. 
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32  A particularly influential article that critiqued and revised the linear model was Stephen J. Kline and 
Nathan Rosenberg, “An Overview of Innovation,” in Ralph Landau and Nathan Rosenberg, editors, The 
Positive Sum Strategy: Harnessing Technology for Economic Growth, Washington: National Academy 
Press, 1986.  Kline and Rosenberg suggested replacing the linear model with a “chain-linked model.”  In 
Japan, Kodama Fumio made additional important contributions to theories of innovation. 
33  See particularly Donald E. Stokes, Pasteur’s Quadrant: Basic Science and Technological Innovation, 
Washington: Brookings Institution Press, 1997, particularly pages 84-89. 
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34  Computer software may be an exception to this rule. 
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35  For an excellent recent analysis of the “valley of death” problem and related issues, see Lewis M. 
Branscomb and Philip E. Auerswald, Between Invention and Innovation: An Analysis of Funding for Early-
Stage Technology Development, NIST GCR 02-841, November 2002, available at: 
http://www.atp.nist.gov/eao/gcr02-841/gcr02-841.pdf. 
36  See, for example, the following discussion of shortcomings in the innovation process for medical 
products: U.S. Food and Drug Administration, Innovation, Stagnation: Challenge and Opportunity on the 
Critical Path to New Medical Products, March 2004. 
37  Gathering Storm, page vii. 
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38  See Michael E. Porter, On Competition, Cambridge: Harvard Business Review Press, 1998, especially 
Chapter 7, “Clusters and Competition: New Agendas for Companies, Governments, and Institutions,” and 
the Council on Competitiveness Regional Innovation Initiative, with details at: 
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http://www.compete.org/nri/.  The Southern Growth Policies Board also pioneered U.S. discussions of 
policies to promote economic clusters. 
39  Annalee Saxenian, Regional Advantage: Culture and Competition in Silicon Valley and Route 128, 
Cambridge: Harvard University Press, 1996. 
40  Richard Florida, The Rise of the Creative Class: And How It’s Transforming Work, Leisure, Community, 
and Everyday Life, New York: Basic Books, 2002, and The Flight of the Creative Class: The New Global 
Competition for Talent, New York: Harper Business, 2004. 
41  See, for example, David C. Mowery and Nathan Rosenberg, Paths of Innovation: Technological Change 
in 20th-Century America, Cambridge and New York: Cambridge University Press, 1998. 
42  On this last point about complexity, see Robert W. Rycroft and Don E. Kash, The Complexity 
Challenge: Technological Innovation for the 21st Century, London and New York: Pinter, 1999 
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43  On the innovation process, see, for example, Paula E. Stephan, “Using Human Resource Data to 
Illuminate Innovation and Research Utilization,” in Stephen A. Merrill and Michael McGeary, Using 
Human Resource Data to Track Innovation: Summary of a Workshop, Board of Science, Technology, and 
Economic Policy, Washington, DC: National Academies Press, 2002.  For an important example of work 
from business professors, see Henry Chesbrough, Open Innovation: The New Imperative for Creating and 
Profiting from Technology, Cambridge: Harvard Business Review Press, 2003. 
44  For one analysis of a successful regional initiative, see Mary L. Walshok, Edward Furtek, Carolyn W.B. 
Lee, and Patrick H. Windham, “Building regional innovation capacity: The San Diego experience,” 
Industry & Higher Education, February 2002. 
45 See, for example,Lynne G. Zucker and Michael R. Darby, “Star scientists and institutional 
transformation: Patterns of invention and innovation in the formation of the biotechnology industry,” 
Proceedings of the National Academy of Sciences, USA, Volume 93, pages 12709-12716, November 1996. 



�����������	�
��������
���������������������������� ������������������������������������������������ 61 

�*����������!��1���G�E�������0���*���F������� ����� �����������0��������!�����!����

���������!2������������������0��������������������� ������������������!������!�

&����������
������������*������������������

���5����������� ���&�0������������'�*������+�,������ �������!������ ��������

������������������1��������������A�H	B���1���������� �������������������������

�H
���1������������������'!����
��������5?;5��������  ���������1��������0���

�����������������������������������������H
�� ����� ��������0����������������������

 ��!����*����)�������*���!��������������*������1�'�� �������������������*�������
������

!�����������	�" �����������1������
���������������������
���������� �������������

A3���!������!�����'�������!�������*�����6���0������ ��!�������������1��B��3������

&����������������� ������3������� �������������-*��� �������*�������������������

�������������������
�������������������������

3��� �����������!�����!������ �����
���������)�)��� ���������������*���!�

����*��
���&������������������������0*���������H
�� ������������!��������*���

�����������'������������������1��������!���������
! ��� ���������'�!����)����

���!�)�*����� �������)����*����������������

>�����
������������ ��'������1�����,����)�����*

�� �����������������������

����������������������������H
��������
�������=*���! �������������00����������

�������������0����*��������H
�'!�������
�0��������� ������������� ��*�'���'�����

�������������������*������� ��'�������������������� �>����1���������5??(��������

)�������'!��������
�����������00�����0���������
!�& ����������A��&B���������

�����������*�����9�

	 ��������'�����������*
����&������ ��)������������ ��*�����
��������������������H	���1���������00�����0�������� ������ ����0�
�������
'*�
�������������������������������� ����0�������
� ���H
�����������,����
0�������!����!���� ��!���������������J0���0�������
 K���������0����������������



�����������	�
��������
���������������������������� ������������������������������������������������ 62 

���*�������)����������!��1������
��H
��*���!��A�*�� ����'����������
!����
����*���������B����0���0������������ ��������*����! ������
����
��)���
������
��������������!����)� �����H
�������
�������� ��0����0*����������
'*�������������������
������'.���� ����)������������ �������������������
� ���
��������H	���1�����������������3����������������H	�� �����������������������0�
��0�����������������������������
!�������

�����������������������'����!�������������'��)����� ����H	���1�
����������������������� ����0��H
��������
��������+ ������,�����L��

30����������!�
���������������0!�����������/������� ��!����*�����*���!�
'����������������������������������*�����!�����0��� ������
������*������
��0�����*��*�������E
������F���������������������H	� ��1����������!�'��
������ ��!����00���� ��'���*����������������*'����� ����!����������������������
�0��H
�����*��������������00������������������� ��� ��� 8: �

����� ���������������0������1�������������������'��� �������������������������

��00�������*������������00���������*��������������� �00��������������

7�7�(�� ������������
!��������0�"��*0���*���
�����,� � �����

3������5?;$�������������!/��������!��������� �������� �������
�������

���*0���*���
�A�������������������'�!������������2� �����������
�2�����

���*0���*���
B�0�������� ������.����!��0�+�,������� �������� ��!�����

�����!�������,����������������������!�����0��*����E� ���������
���
�2=*����!�.�'��

0���&���������F�������
��������������������� ������� ��������
�������

���*0���*���
�)�*�������� ����������������������3�� ������*�����)�������������

�������
�����)�����H
��������������
���'����������� ����� ����������

�����!���������������������N���

��)� ��������������)�*����������*������������������� �������!�����������

�������*'.�������&�������*����������
��������0����1�� �����)�!�����*���)���������

                                                 
46  Office of Technology Assessment, Congress of the United States. “The Effectiveness of Research and 
Experimentation Tax Credits,” September 1995. 
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47  See, for example, Committee on Information Technology Research in a Competitive World, National 
Research Council, Making IT Better: Expanding Information Technology Research to Meet Society’s 
Needs, Washington: National Academies Press, 2000. 
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48  Branscomb and Auserwald, Between Invention and Innovation. 
49  See, for example, Patrick Windham, with Lynne Zucker and Michael Darby, California’s Federal 
Laboratories: A State Resource, California Council on Science and Technology, February 2006. 
50 National Science Board, Enhancing Support of Transformative Research at the National Science 
Foundation, NSB-07-32, March 30, 2007, http://www.nsf.gov/nsb/committees/tr/pre_pub_report.pdf.  
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51  Innovate America is more sophisticated about these matters, particularly in its understanding of the 
innovation process, its emphasis on the economic value of regional clusters, and its attention to 
manufacturing. 
52  Gathering Storm, page 6-14. 
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53  The problems that arise when government energy R&D projects are divorced from market 
considerations have appeared before, during the expensive government technology demonstration projects 
of the 1970s.  For an excellent analysis of these projects and their economics and politics, see Linda R. 
Cohen and Roger G. Noll, The Technology Pork Barrel, Washington, DC: The Brookings Institution, 1991. 
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54  For example, as long as the United States has relatively low gasoline taxes and no nationwide caps on 
emissions of greenhouse gases by automobiles, the U.S. is unlikely to provide the demand pull necessary to 
be a leader in innovative automotive energy technologies or efficiency.  
55  Political considerations may account for this emphasis on energy technology, ranging from the interest 
of DOE national laboratories and their political supporters in new energy programs to a possible judgment 
by the authors of Gathering Storm that new technology programs for energy might be more popular now 
than programs in other areas. 
56  Gathering Storm, page 6-12. 
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58  For example, see AnnaLee Saxenian, The New Argonauts: Regional Advantage in a Global Economy, 
Cambridge: Harvard University Press, 2006. 
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59 The Government Accountability Office maintains a web portal to all of its work in this area under the 
general title, “The Fiscal Wake Up Tour,” where data and resources on long-term budget trends can be 
found.  See:  http://www.gao.gov/special.pubs/longterm/wakeuptour.html.  
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60 Gathering Storm, page 2. 
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61  Richard B. Freeman, “Does Globalization of the Scientific/Engineering Workforce Threaten U.S. 
Economic Leadership?” National Bureau of Economic Research Working Paper 11457, June 2005. 
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62  In fact, most of the central proposals of Gathering Storm can be found in a report to the Department of 
Commerce prepared in 1967 and titled, “Technological Innovation:  Its Environment and Management.” 
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:7 ��TPI emphasizes, however, that the analysts discussed below have not necessarily explicitly discussed or 
criticized the analysis or suggestions in Gathering Storm.  We cite them instead as individuals who have a 
broader perspective that that which appears in Gathering Storm and who respond to the issues that a skeptic 
might raise about the Gathering Storm analysis and recommendations.   
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64  Kent Hughes is one analyst who makes the case that all four of these factors are important.  See Kent H. 
Hughes, “Facing the Global Competitiveness Challenge,” Issues in Science and Technology, Summer 2005. 
65  For an example of this type of policy thinking, see two articles by the moderate Democratic policy 
analyst Robert Atkinson: “Managing the Offshoring Challenge,” Progressive Policy Institute, July 2004, 
and “Deep Competitiveness,” Issues in Science and Technology, Winter 2007. 
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66  Steven R. Weisman, “Bush and Democrats in Accord on Trade Deals, The New York Times, May 11, 
2007. 
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67  See particularly Richard Florida, The Flight of the Creative Class: The New Global Competition for 
Talent, New York: HarperColllins, 2005. 
68  AnnaLee Saxenian, The New Argonauts. 
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69  See, for example, the National Council for Advanced Manufacturing, www.nacfam.org.  
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70  For a representative discussion of these issues by one of America’s most distinguished technology policy 
analysts, see Lewis M. Branscomb, “What’s Next for Technology Policy?, Issues in Science and 
Technology, Summer 2003. 
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71  See, for example, Leonard Lynn and Hal Salzman, Collaborative Advantage, Issues in Science and 
Technology, Winter 2006, and Leonard Lynn and Hal Salzman, “The ‘New’ Globalization of Engineering: 
How the Offshoring of Advanced Engineering Affects Competitiveness and Development,” 2005, 
http://www.urban.org/url.cfm?ID=411226.  
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72 Work undertaken by the authors of this report had focused on the issue of regulation and technological 
change by the late 1970s.  See George R. Heaton, Jr. and Nicholas Ashford, "Regulation and Technological 
Innovation in the Chemical Industry,” Journal of Law and Contemporary Problems, Vol. 46, Summer 
1983.  During the mid-1990s, when the Clinton-Gore Administration proposed an Environmental 
Technology Policy, work by the authors herein was part of this debate.  See George R. Heaton, Jr. and 
Darryl Banks,  " Toward a New Generation of Environmental Technology:  The Need for Legislative 
Reform," Journal of Industrial Ecology, Vol 1, No. 2, 1997. 
73 The most recent statement of the argument, has been put by Thomas Friedman in his highly provocative, 
“The Power of Green:  What does America need to regain its global stature.”  The New York Times 
Magazine, April 15, 2007. 
74 See News Release on the US Climate Action Partnership, January 22, 2007, from the World Resources 
Institute, Washington, DC.  wri.org/newsroom/newsrelease   
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75 MA v. EPA was decided in mid-April, 2007. 
76  The degree of interest may be gauged by the fact that there are 12 bills on ethanol fuel now pending. 
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