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! Committee on Prospering in the Global Economynhef2f' Century, National Academy of Sciences,
National Academy of Engineering, and Institute cgditine,Rising Above the Gathering Storm:
Energizing and Employing America for a Brighter Bomic Future Washington, DC: National
Academies Press, October 12, 2005. PDF and pnmesions of the report are available for sale ftben
National Academies, aftittp://books.nap.edu/catalog.php?record_id=11463
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2 An excellent analysis of this first U.S. compieghess debate is Kent H. HughBsiilding the Next

American Century: The Past and Present of Amerieaonomic CompetitivengsBaltimore: The Johns
Hopkins Press, 2005.
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% Friedman’s book has been ©he New York Timdist of best selling books for more than two years
incredible performance for a serious work of nartidin.

* The article is Thomas Friedman, “It's a Flat Wiprhfter All,” The New York Times Magazine,
April 3, 2005.
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® Steve Lohr, “Debate Over Exporting Jobs Raisessfons on Politics, The New York Time&ebruary

23, 2004.
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® For discussion of the role of policy entrepresdnrthe United States, see two earlier reports by
Technology Policy InternationaPolicy Innovation: The Initiation and Formulatiorf New Science and
Technology Policies in the United States During1B80s March 2000, an®ublic Policies and the
Emergence of High-Technology Sectdsnuary 2001.
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" The 2006 Congressional elections gave Democoasal of the U.S. House of Representatives and
Senate for the first time since Republicans wonl®@4 elections. Many of theses newly-elected
Democrats came from the American Midwest and Nahearts of the United States that have lost many
manufacturing jobs. Many of these newly electedhDerats are very skeptical about free-trade
agreements and globalization in general.
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8 The term “National Academies” refer to the NatibAcademy of Sciences, the National Academy of
Engineering, and the Institute of Medicine. Thesmugs and their affiliates, including the National
Research Council, are official advisors to the ehibtates Government. The individuals who serve on
National Academies committees are volunteers a@arainly scientists, engineers, and policy experts
from universities, industry, and government laboriats.
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° For additional information on the Council on Catifiveness, see its Web siteww.compete.org

19 Different people use the term “innovation” infdifent ways. Two dimensions are particularly
important. First, while economists define an ingition as a new product, service, or process tltaesas
in the marketplace, university scientists and esgjia often think of an “innovation” as a new basic
technology, whether it has been commercializedobr Economists and most technology policy analysts
prefer to use the term “invention” for a new teclogy that has not yet led to successful commercial
results. The difference in definitions is impottahe economists’ definition places an emphastgusi on
the conditions and policies that lead to inven{isunch as basic research) but also those condifiansead
to successful commercialization, while the scigstidefinition leads to an emphasis on basic retear
Second, many American scientific leaders implicithggest that all or most important marketplace
innovations and new companies are based on nearodseOf course, many new products are based on
new research, especially in areas such as bioteynoBut many other new successful products have
little to do with new basic science and much mordd with creative design, good engineering, and a
successful understanding of markets. For exandieysler Corporation invented the American “mini-
van,” a highly successful and innovative produdtdme that involved little or no new science. Adder
concept of innovation suggests that steps beyosit basearch are important, including good enginger
education, training in design, marketing reseaacid, most of all, close links between technology
developers and the marketplace.
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™ The report is available for sale, http://innovateamerica.org/webscr/report.asp
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National Innovation Agenda

Talent

Build a National Innovation
Education Strategy for a diverse,
innovative and technically-trained
wor kforce
Establish tax-deductible private-sectar
Amvest in the Future” scholarships for
Armerican SSE undergraduabes

Empaower young American innovators by
creating 5,000 new portable graduate
fellowzhips funded by federal RED agencies
Expand university-based Professional
Selence Masters and traineethips to all state
university systems

Reform immigration to attract the best and
Ibrightest SSE students from araund the
workl and provide work permits to forelgn
SEE graduates of LS. institutions

Catalyze the Next Generation of
American Innovators

Stimulate ¢ reative thinking and innavat on
skills through problem-based learning in K-12,
cammaunity collages and universities

Create innovatian learning opportunities for
students to bridge the gap betweanresearch
and application

Estabiish innovation eurricula for
entrepreneurs and small business managers

Empower Workers to Succeed in the
Global Economy

Stimulate workforos flexibifity and skills
through lifelang learning opportunities
Acoelerate portability of healthcare and
pension benefits

Align federal and state skills needs more
tightly ta training resounces

Expand assistance to these diskocated by
technalogy and trade

9 *

Revitalize Frontier and
Multidisciplinary Research

Stimul ste high-risk research through
“Innovation Ac celeration” grants that re-
allocate 3 percent of agency RED budgets
Restore DoD's historic commitment to basic
research by directing 20 percent of the S8T
budget ta kang term research

Intensify suppart far physical sclences and
engineeringtoachieve a robust national RED
portiolia

Enact a permanent, restructured RSE tax
credit and extendthe credit to research
conduched in university-industry consortia

Energize the Entrepreneurial
Economy

Build 10 Innovation Hot Spots aver the next 5
years to capitalize on regional assets and
leverage public-private investments

Designate a lead agency and an inber-agency
council to coardinate federal sconamic
development policies and programs to

ace eerate innov ation-based gr owth

Increase the availability of early-stage risk
capital with tax incentives, expanded angeal
networks, and state and private seed capital
funds

Reinforce Risk-Taking and Lomng-
Term Investment
Align private-secior incent ives and
compensation st ructures to reward lang-
ferm value creation

Create safe-harbor provisions to promote
voluntary disclosure of intangible assets

Reduce the cast of tort litigation from 2
percent ta 1 percent of GDP

Comvene a Financial Markets intermeadiary
Committee to evaluste the impact of new
regulations on rick-taking

" " #HE$8

Infrastructure

Create National Consensus for
Innovation Growth Strategles

Enact a federal innovation strateqy through
the Executive Office of the President

Catalyze national and regional alliances to
implement innovation palicles and
innovation-led growth

Devalop new metrics tounderstand and
manage innavatian mare effec tively
Establich Mational Innovation prizes to
recognize excellence in innovation
performance

Create a 215t Century Intellectual

Property Regime

+  Buik quality in all phases of the patent
process
Leverage patent databases inta innovation
tooks

Create best practices for collaborative
standards setiing

Strengthen America's

Manufacturing Capacity

+  Create centers for produe tion exce llenca
in¢huding shared facilities and consortia
Faster development of industryded standands
for interaperable manufacturing and lagistics
Create Innovation Extension Centers to
enable SWES ta become firstdier
manufacturing partners

Expand industry-led roadmaps for R&D
priorities

Build 21st Century Innovation
Infrastructures - the health care
test bed
Expand electronic healthreporting
[Establish and promate standards for an
integrated health data system

Establish pilot programs for international
@ectronic exchanges an healtheare research
and delivery

Expand use of performance-based
purchasing agreements

78
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12 |nformation on S. 2109, include a summary oftileand the bill’s full text, can be found at:
http://thomas.loc.gov/cgi-bin/bdquery/z?d109:5.C210

13 Senator Bingaman in particular has long beeniet qut very influential voice in American techngio
policy, involved in technology policies for defens@ergy, and economic competitiveness. In 1982, f
example, he was the main person behind a major@€ssignal technology initiative, the Technology
Reinvestment Project. He is currently ChairmathefSenate Committee on Energy and Natural
Resources.
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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 | 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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!> For details on President Bush’s American Comipetiiess Initiative, see the following White House
documents: “Fact Sheet: The American Competitiveheitiative: A Commitment to Education, Research,
and Innovation” fittp://www.whitehouse.gov/news/releases/2006/0532609-2.htm)l; “American
Competitiveness Initiative™hitp://www.whitehouse.gov/stateoftheunion/2006)aeihd a detailed

February 2006 documerthe American Competitiveness Initiative: Leading\World in Innovation
(http://www.whitehouse.gov/stateoftheunion/2006&al6-booklet. pdf
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16 Jeffrey Mervis, “How the Competitiveness InitiaiCame About,Sciencel7 February 2006, volume
311, page 929.

" The Research and Experimentation tax credit, didstpted in 1981, has been allowed to lapse several
times by Congress. With the exception of one yleawever, it has always been reinstated. The rsaso
for this treatment of this law are complex, involyiboth budgetary politics and congressional fuaisimg
strategies. Industry has long advocated for mattiegcredit “permanent,” but they have not beee &bl
accomplish this in more than two decades. A tear-gatension would be a major victory for its
supporters.



26

! 6
3 R
* " "l
>** 0& 3
+ , A& &B
0 * % ) * 3 * 1
0 * "0
> 1 & & )
! A& B &
0 o 0 &&
00 AB
00 0*
9* 6 '
& 6 0
0
BO &
* '0
& )
* 00
0 |
* 6 ) O
* , * &
'o ,

) !

E*

6FA

&

0o 00



27

) & | 0% !
#(# & 6 - 9#$S:
3 #$$: 0 ) *
& 3
) 0 *
* 0 !
= 9 00
O O ! AD ! #$$% ) * O
' 7% #$3$%B * 6
2 55%
0 *#$S:)
* 6 * 0
* L #$3: )
A 2)"1 B 0
) ) ! E &
A& B I 2 A
&1 ) = * |
o= | %
0 - *
!
@' @ &
0)'1 @"

* 1 #$$%



28

A )B
| " , ' ' *
+,, 00 ' 10 I
1A H1 B , ' ) 9
, #57% &2 & ' * & &2
! ) * 0 )
, #57?, & 2 * : *
0 > 0 * * ’"
* 3 * o 2
* ) * + ,
, #5727 & 2> & ") *
1 1 1 1
) * 0 '
‘0 , * 0 ) 9
& 10 )
& !0, E &
. F .
I 3) *
&* * ) & |
! O O * * *2
1 5'
& ' ' ) b |
*! * 0 )0
* 0 [ *

18 Statement of Mr. Domenicfongressional Recordanuary 26, 2006, page S212. Summaries and the
text of these three bills is available on “Thomakg Library of Congress’s database of bills introed in
the Senate and House of Representatives. (“Thoreé’s to President Thomas Jefferson.) To seethes
summaries and the full texts of the bills, gamew.thomas.loc.goyclick on “Search Multiple, Previous
Congresses,” check the Ib@ongress (2005-2006), and type in the number efdadrthe bills. The site

will then present a several options, including viggva summary or viewing the full text of the bill.
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FY 20068 FY 2007 FY 2007 Chg from Reguest  Chg. from FY 2006
Ealimate  Request Congress  Amourd Percent  Amound  Peresrd
Defense (military) FL218 74,078 76,658 2580 285% 3441 £7%
{"SET"E.1.6.2.6.3» Madical) * 12785 14,214 13,518 2,304 20.8% 287 -1,9%
(AR Dther DOD REDY * 59430 82,862 63,138 &76 4% ayos £.5%
Hational Asonautios & Space Admin, $1.208 §2.202 11,857 S8 & 1% 433 30%
Energy Bzt G047 8,087 e {.4% 3as 4.2%
{Cfice of Science) 3300 a788 3520 ~Z7R -73% 200 £.0%
fEnergy PADS 1,335 §.274 4,548 278 21.8% 240 18.7%
fAtomvic Energy Defense RAD) 4062 2878 4018 43 1.9% g 4.4%
Haaith angd Hurae Servioss et kv FerRt e ek vis foin) 24% 38 14%
Natione! lnofitutes of Mealtiy) 2RE08 27810 e f85 2% &30 2.2%
FAR Oiber HHE REDY 1387 §. 888 4,268 & Ll BF o, T
Nationa! Bolencs Fouandstion 4,178 458 4488 54 1% L84 TI%

Agrioulture & 2018 2,887 253 12.5% 183 ST
Homelaewd Baoully * 3 1,148 1003 S ST ~&78 LT
Erdarior 8% 508 835 “0 H8% L D%
LR Geclopea! Suneey &5a a2 559 Fay £ & D49
Transporiation #38 a7 2820 53 &.8% <18 S 2%
Environmental Protection Agency ach a7 800 4% 1.9% { D.0%
Lommernce 1074 1.084 1,115 80 4.7% 41 18%
{NOAA) &17 574 817 28 &.7% o 2.0%
{NISTS 423 S50 A i3 30% 41 2.6%
Edunation o2 288 o2 3 1.0% ¢ no%
Agsney for Int] Development 223 223 223 o 0.0% e} 50%
Department of Velerans Aflains 788 788 768 g {.0% g 0.0%
Huclear Regulstory Commission a0 &7 a8y o 4.0% 7 11.7%
Brritheonian 171 74 174 -2 ~1.7% o L0%
AR Gt 38 an3 348 & 4.89% = -0 3%
TOTAL RED 138,258 135,892 138860 2974 2.2% 4,808 34%
Dedanss RAD S TTA g1 023 288 BA% 3384 R
HMendlafanze RED §7.028 H3 Ba0 338 D8% 1218 21%
Moncefersnse RAL s A8 84 $6.330 47,143 Sa0 1.8% &3 4.8%
ez Ressarch Z7.85s <8188 48,388 £ha 9.5 s LU%
Apelsd Resasrah 28,845 BIETI 28378 80 $.8% 3 SLE%

Tolal Ressaroh S0.87% 54,781 86,772 &0 A% 8% 2.3
Cwveloprred 74498 FT.a58 78,950 LR 1.4% 4763 .45
FED Facifties and Capital Equipment 4,378 4273 4,581 432 <3.1% 237 -B4%

AJAS estimades of RAD in FY 2007 sppropsiations bills. invdudes coralunt of RAD snd RED faoiities.

Al Sgurss are rouneled B B namest million, Changes caloulated from unroundsd fig
stadd to refiact supplernantals enacted in Public Law

FY 200 Sigures have bean

¥ OO0 and DHE FY 2007 ﬁéﬁ@r@m figures are conference {enzclied] appropriations.
Al other FY 2007 Congress figures are based on provisions of the joint funding sesolution {H.J. Bes 200

February 4, 2007 - AAAS sctimmates of congressional action in the FY 2007 joint funding resclution.

These Bgures may be modified oo rejected by Congress or the President.

Source: American Association for the Advancemergaénce.
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19 For an introduction to Solow’s model and moresrgeconomic models, see Charles I. Jones,

Introduction to Economic Growtsecond Edition, New York and London: W. W. Nor&i€Company,
2002.
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Projected increass in S84 employment, by occupation: 2002-12
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S0LRCE: U2 Departmant of Laber, Bureau of Lober Statistice, Office of Cooupational Statistics and Employmesnt Projsctions. See appendix tabls 3-4.
Soiencs and Enginesring indicarcr 2008

' ) 'k ' 0 A *
B ! '+, o
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* N #$ |
O* * 0 * -*) 1 * N
1
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% * * 0 |
' | _* I * )|
I %0 > 1 +,
' * 1 1 572:7%% 0 " 75
#ES7#5 0 > 1A * 0) B
* N +

2 |n addition, of course, higher incomes for someeficans will contribute to an overall increasetia t
standard of living for all, if one assumes that tla¢gion’s economy is isolated from the rest ofwoeld. In

a globalized economy, however, this result is n@rgnteed.
%L The employment figure comes from the Biotechnglbglustry Organization,
http://www.bio.org/speeches/pubs/er/statistics.asp
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22 peA, Cyberstates 2007: A Complete State-by-State Owewnfiche High-Technology Industry, April
2007. These employment figures include workers in feegtors: electronics manufacturing,
communications services, software services, antheagng and technical services.

% Bureau of Labor Statistics, “Employment, Hoursg &arnings from the Current Employment Statistics
Survey (National),’http://data.bls.gov/cgi-bin/surveymost

24 Bureau of Labor Statistickid.

% Of course, the U.S. Government could invest nediies basic research budget in areas that might
provide more help to the manufacturing and servéeesors. But, with the notable exception of eperg
research, th&athering Stornrcommittee did not recommend such a strategy.

% g0, for example, Michael Sable, “The Impact & Biotechnology Industry on Local Economic
Development in the Boston and San Diego Metropoleeas,” unpublished paper, 2003.
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2" The one exception is its discussion of energjcppWhere it concludes that basic research, kefjts
not enough to generate successful innovations. r@pert therefore recommends a new ARPA-Energy. A
later section of this chapter will discuss ARPArEiore detail.
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% Earlier TPI reports have examined these topictetnil. See, for examplRevealed Consensus: Public
Policies Enhancing the Climate for Technology Comeiaézation in the U.S.March 1999, anéolicy

Innovation: The Initiation and Formulation of Newi&nce and Technology Policies in the U.S. Durhng t
1980s March 2000.
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29 For further details, see Hugh@&siilding the Next American Century
% president’'s Commission on Industrial Competitess)Global Competition: The New Reality
Washington: U.S. Government Printing Office, Jagu£85, page 18.
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32 A particularly influential article that critiqueshd revised the linear model was Stephen J. ik
Nathan Rosenberg, “An Overview of Innovation,” ialph Landau and Nathan Rosenberg, edifbins,
Positive Sum Strategy: Harnessing Technology fanBmic GrowthWashington: National Academy
Press, 1986. Kline and Rosenberg suggested regldee linear model with a “chain-linked modelsi |
Japan, Kodama Fumio made additional important dmnitons to theories of innovation.

¥ See particularly Donald E. Stok&asteur's Quadrant: Basic Science and Technolodizadvation
Washington: Brookings Institution Press, 1997, ipalarly pages 84-89.
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% For an excellent recent analysis of the “vallégdeath” problem and related issues, see Lewis M.
Branscomb and Philip E. AuerswaBetween Invention and Innovation: An Analysis afding for Early-
Stage Technology DevelopmadtST GCR 02-841, November 2002, available at:
http://www.atp.nist.gov/eao/gcr02-841/gcr02-841. pdf

% See, for example, the following discussion ofrsfmmings in the innovation process for medical
products: U.S. Food and Drug Administratidmnovation, Stagnation: Challenge and Opportumitythe
Critical Path to New Medical Product®arch 2004.

37 Gathering Stormpage vii.
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3 See Michael E. PorteBn CompetitionCambridge: Harvard Business Review Press, 19§®cdally
Chapter 7, “Clusters and Competition: New AgendasCfompanies, Governments, and Institutions,” and
the Council on Competitiveness Regional Innovatiotiative, with details at:
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http://www.compete.org/nri/ The Southern Growth Policies Board also piongé&rss. discussions of
policies to promote economic clusters.

% Annalee SaxeniamRegional Advantage: Culture and Competition iic6n Valley and Route 128
Cambridge: Harvard University Press, 1996.

0 Richard FloridaThe Rise of the Creative Class: And How It's Tramsing Work, Leisure, Community,
and Everyday LifeNew York: Basic Books, 2002, afithe Flight of the Creative Class: The New Global
Competition for Taleth New York: Harper Business, 2004.

*1 See, for example, David C. Mowery and Nathan Rbegg,Paths of Innovation: Technological Change
in 20"-Century AmericaCambridge and New York: Cambridge University Brd998.

2 On this last point about complexity, see RobertRifcroft and Don E. Kasfhe Complexity
Challenge: Technological Innovation for the®2Tentury London and New York: Pinter, 1999
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3 On the innovation process, see, for example,@PBuBtephan, “Using Human Resource Data to
llluminate Innovation and Research Utilization,"Stephen A. Merrill and Michael McGealysing
Human Resource Data to Track Innovation: Summagy \WorkshopBoard of Science, Technology, and
Economic Policy, Washington, DC: National Acadeniesss, 2002. For an important example of work
from business professors, see Henry Chesbrabdgén Innovation: The New Imperative for Creatingl an
Profiting from TechnologyCambridge: Harvard Business Review Press, 2003.

** For one analysis of a successful regional ifvtatsee Mary L. Walshok, Edward Furtek, CarolyrBw.
Lee, and Patrick H. Windham, “Building regional @vation capacity: The San Diego experience,”
Industry & Higher EducationFebruary 2002.

5 See, for example,Lynne G. Zucker and Michael Rbpa‘Star scientists and institutional
transformation: Patterns of invention and innovafiothe formation of the biotechnology industry,”
Proceedings of the National Academy of Sciences, M8lume 93, pages 12709-12716, November 1996.
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6 Office of Technology Assessment, Congress ofthi¢ged States. “The Effectiveness of Research and
Experimentation Tax Credits,” September 1995.
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" See, for example, Committee on Information Tetbgy Research in a Competitive World, National
Research CounciMaking IT Better: Expanding Information Technoldggsearch to Meet Society’s
NeedsWashington: National Academies Press, 2000.



64

77: ) 3 U +,3
1 0 L 4)
4 ! "
) ) 0
1 1 )
| -
&0* )0 )
o 0)
> * )
Io* 57?
)y * =12
*G *
A* & &/ BG
A*
& !
1 * G
2 ) &
0& * 25773
) 1 > 1
& ‘0 0 0*
0 +



65

E< '0 F * 1
0+, 8
"l 0o +, * 2
' +, ! ) ) O
0 * !
| * * 200
0 ' * )
! " &
3 o* 0 / 00 O
' ' !
* 8? _* * * %
) ) ! '
1 | > 1
, - A ' 0 0
, >* B) '
' o* =* 2 2
I100AE O FB ¢
77% ) ! " 1 & @
+, 3 J N
)* | " * 'k
* 0 4+, ' * 00 0
* 1 N& ! 0
| 'k
) 0 * +, ! 0 !
I 0 * o4 * 3
* * +, | 0 * 0

“8 Branscomb and AuserwalBetween Invention and Innovation

9 See, for example, Patrick Windham, with Lynne l&areand Michael DarbyGalifornia’s Federal
Laboratories: A State Resourd@alifornia Council on Science and Technology, Eeaby 2006.

*0 National Science Board, Enhancing Support of Transative Research at the National Science
Foundation, NSB-07-32, March 30, 200iftp://www.nsf.gov/nsb/committees/tr/pre_pub_reppuit
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*! Innovate Americas more sophisticated about these matters, péatlgun its understanding of the
innovation process, its emphasis on the econoniceva regional clusters, and its attention to
manufacturing.

%2 Gathering Stormpage 6-14.
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*3 The problems that arise when government energl Réjects are divorced from market
considerations have appeared before, during thersipe government technology demonstration projects
of the 1970s. For an excellent analysis of thesgpts and their economics and politics, see LiRda
Cohen and Roger G. Nolthe Technology Pork Barrélyashington, DC: The Brookings Institution, 1991.



68

! Lo @ > ) *
E F') ) ! 0*
) | L |
1 & &2 ! 0 ** 0
! " & &2 0
o ! 1 0 00
> 1 & &2 0
| % * | 4+
* o 0 +, 10
) 0 * («
3
0 A * ) B
/ & 82 E 2 Fox |
9E& RO ™ 00
* 0 1 0* !
6 2 2100 F ¢ &
E F 0
Or *x# : "
(R & & *
0 I A* ) O* B
0 ) 30 1 | =

> For example, as long as the United States hasivelly low gasoline taxes and no nationwide caps o
emissions of greenhouse gases by automobiles,.Beiddunlikely to provide the demand pull necegsar
be a leader in innovative automotive energy teabgiek or efficiency.

5 Political considerations may account for this &agis on energy technology, ranging from the istere
of DOE national laboratories and their politicapparters in new energy programs to a possible jeagm
by the authors dBathering Stornthat new technology programs for energy might leeenpopular now
than programs in other areas.

%% Gathering Stormpage 6-12.
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57 See: http://www.research.ibm.com/ssme/
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8 For example, see Annalee Saxenitime New Argonauts: Regional Advantage in a Glotzairomy;,
Cambridge: Harvard University Press, 2006.
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%9 The Government Accountability Office maintains ebaportal to all of its work in this area under the
general title, “The Fiscal Wake Up Tour,” wherealahd resources on long-term budget trends can be
found. See:http://www.gao.gov/special.pubs/longterm/wakeuptatmnl.
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®1 Richard B. Freeman, “Does Globalization of théeBtific/Engineering Workforce Threaten U.S.
Economic Leadership?” National Bureau of Economgséarch Working Paper 11457, June 2005.
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%2 |n fact, most of the central proposalsGxthering Storntan be found in a report to the Department of
Commerce prepared in 1967 and titled, “Technolddim@ovation: Its Environment and Management.”
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7 TPl emphasizes, however, that the analysts disdusslew have not necessarily explicitly discussed o
criticized the analysis or suggestiongdathering Storm We cite them instead as individuals who have a
broader perspective that that which appeaf3dthering Stormand who respond to the issues that a skeptic
might raise about th@athering Stormanalysis and recommendations.
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8 Kent Hughes is one analyst who makes the casalifaur of these factors are important. Seeti¢n
Hughes, “Facing the Global Competitiveness Chaklighigsues in Science and Technolo§ymmer 2005.
% For an example of this type of policy thinkingeswo articles by the moderate Democratic policy
analyst Robert Atkinson: “Managing the Offshoringallenge,” Progressive Policy Institute, July 2004,
and “Deep Competitivenesdssues in Science and Technoloyyinter 2007.
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% Steven R. Weisman, “Bush and Democrats in Accordrade DealsThe New York TimeMay 11,
2007.
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67 See particularly Richard Florid@he Flight of the Creative Class: The New Globairpetition for
Talent New York: HarperColllins, 2005.
% AnnalLee Saxeniafhe New Argonauts
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% See, for example, the National Council for Adwehdlanufacturingwww.nacfam.org
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0 For a representative discussion of these isspies® of America’s most distinguished technologiiqyo
analysts, see Lewis M. Branscomb, “What's Nextfechnology Policy?ssues in Science and
TechnologySummer 2003.
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™ See, for example, Leonard Lynn and Hal SalzmatiaBorative Advantage, Issues in Science and
Technology, Winter 2006, and Leonard Lynn and Hdk®an, “The ‘New’ Globalization of Engineering:

How the Offshoring of Advanced Engineering Affe€smpetitiveness and Development,” 2005,
http://www.urban.org/url.cfm?1D=411226
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"2Work undertaken by the authors of this report featised on the issue of regulation and technolbgica
change by the late 1970s. See George R. HeatamdNicholas Ashford, "Regulation and Technolabic
Innovation in the Chemical IndustryJournal of Law and Contemporary Problenv®l. 46, Summer
1983. During the mid-1990s, when the Clinton-Gadeinistration proposed an Environmental
Technology Policy, work by the authors herein wag pf this debate. See George R. Heaton, Jr. and
Darryl Banks, " Toward a New Generation of Envir@ntal Technology: The Need for Legislative
Reform,"Journal of Industrial Ecologyol 1, No. 2, 1997.

3 The most recent statement of the argument, hasheby Thomas Friedman in his highly provocative,
“The Power of Green: What does America need taireis global stature.” The New York Times
Magazine, April 15, 2007.

" See News Release on the US Climate Action Pattiperdanuary 22, 2007, from the World Resources
Institute, Washington, DC. wri.org/newsroom/nevease



95

1 % * * 0 &
& * * ) 0 %( 3 )
0 * 0 [
0 %:
o , 0 O
* 0 *
o / 0* Po*
! 1% v x 0 . 0
* 0 0 A * * B
* 10 !
) I A 2 E F B
* o) b
0 * I o I
S 0E
'FO 1 0O *0 * o *
| * *
! 0
& ' | & )
£ | !
* * 0 10
0* )0 o0 box*

> MA v. EPA was decided in mid-April, 2007.
® The degree of interest may be gauged by theHatthere are 12 bills on ethanol fuel now pending
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