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How IsR& D Funding Doing
ThisYear (FY2002)?
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Discretionary Spending
FY 2001 to FY 2002, in billions of dollars

Difference FY2002 versus FY 2001:

- l O emergency «£% bil_

B MNIH %32 bil.

B Education %5 hil.

O D00 -%14 bil.

O All Other Discretionary
FPrograms -$1 bil.

FY 2001 $635 bil. FY 2002 $661 bil.
«£26 bil.

Zource: Budget of the LLE, Government FY° 2002
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The Appropriations Process

o President’sbudget = done
o Congressional budget = In process

o Cutting up the appropriationspie=
$602(B) allocations

o Letterstocommitteechairs
o Subcommittee billsand reports




1) Federal R&D Funding Is Falling in
Math and Physical Sciences.

2) Low Funding Contributes to

Inadequate Future Workforce

3) Low Funding & Workforce
Shortages Occur As R&D Challenges
Increase.




Federal R&D As a Percentage of GDP
Is iIn Long Term Decline

Federal R&D As a Percentage of U.S. GDP
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SOURCE Nat ional Science Foundation, Sience and Engineeringl nd cators2000




Federal R&D As a Share of GDP

Life Sciences

Engineering
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Fhysical Scliences
own 29%

Mathematics Down 15%
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SOURCE: Nationa Science Foundation, Science and Engineering Indicators 2000
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Low Funding Contributes to
Inadequate

Future Workforce




Total Degrees V. High-tech

1997

I 207,056

I 200,763

B 204853

B 206,237

I 206,470

B 202556

B 204,698

B 211556

Degrees

While the number of degrees earned since 1990 has increased 24%,
the number of high tech degrees earmed since 1990 has; declined 2%

2,209,382

2,170,961

2,130,

2,033,402

1,982,030

1,927,504

1,828,486

1,781,956

162

m High-Tech Graduates
Total Graduates

Source: U.S. Dept. of Education
National Center for Education Statistics




Bachelor's Degrees

Relative Change in Bachelor's
Degrees Awarded Since 1986

+55% in 1996

—&— Biological/Agricultural
—— All degrees

—— Physical Sciences
—x— Mathematics

—3¥— Engineering
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Bachelor Degree Comparisons
1990-98

+809%%6 +450/46 426626 + 6196 +309%06

= 1990 1998
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Bachelor Degree Comparisons
1990-98

-1.55%6 -6906 -21%6

=1990 1998




Declining Federal Support for Research
Exacerbates Decline in Production
of Technically-trained Workers

Electrical Engineering Research and EE Degrees Trends

Electrical Engi neeri ng | T ——— [ 2o
R rch an d EE Degree —8— Federal Funding for Electrical Engineering Research 1 s000
Production Are Down ...
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Bachelor's Degrees Down 38%

. . . . $500
1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
SOURCE: National Science Foundation, Science and Engineering Indicators 2000
EE and Computer Engineer Employment Projections
(Actual and Projected through 2008)

o || o et ot ..While EE and
Computer Engineer
Employment is Projected

Electrical and Electronic

oo grounh B peteenD) to Increase Rapidly.

500,000

200,000

100,000

2008
SOURCE: U.S. Denartment of Lahor. Bureau of Labor Statistics. 1998-2008 Occupatione




International Math and Science
Preficiency: Scores
8th Grade

Math Science

— 643

A, GO7

- [e
A, 553

565

Source: International Association for the Evaluation of Educational
Achievement, Third International Mathematics and Science Study
(TIMSS), 1994-95.




Global Competitiveness: Workforce
U.S. Lags Other Nations in Share of 24-year-olds

With Natural Science, Engineering Degrees

Percentage of 24 -Year-Olds
With Natural Science and Engineering Degrees

United Kingdom
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SOURCE: Nationa Science Foundation, Science and Engineering Indicators 2000




Your Story: Low Funding &
Workforce Shortages Occur As

R&D Challenges Increase.
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Year
after Kurzweil, 1999 & Moravec, 1998




Lit hoegraphy Availability.

Lithography Availability Lags Requirements
160

-m- Lithography -= Projected
140 Requirement Lithography
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*date required for development (T1 start)




Total Cost of Ownership: of
Applications/ Serviers

(assuming no improvement in staffing efficiency)

People Cost B IT Cost

Model Assum ptions
#PEOPLE: 5:1 staffing, $100K/person and labor
costs increase at 5% per year IT, 5 - $20K servers
@ IT p/p declines at 40% per year and capacity needs
increases at 10% per year to account for increased
MIPs used by new applications [IDC]
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1) Federal R&D Funding Is Falling in
Math and Physical Sciences

2) Low Funding Contributes to

Inadequate Future Workforce

3) Low Funding & Workforce
Shortages Occur As Innovation Needs
Increase




