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Summary

. Research and Development is scientific and engineering work directed
toward the increase of the stock of knowledge.

. U.S. spending on total R&D broke $10 billion in 1958 and doubled by
1965.

. Average R&D spending in the
1980s was $127 billion but
jumped to $214 billion in the
1990s.

. R&D is important to the

American economy because it supports long-term economic growth.

. R&D accounted for about 6.3% of average annual growth in real
GDP—that is, GDP adjusted for inflation—between 1998 and 2007,
and 6.6% between 2002 and 2007.

Recent Trends

. Total R&D spending (both public and private) is today about 2.6% of
GDP (about $380 billion).

. Since 1975, U.S. government R&D spending has gone down as a share
of GDP, while the share of R&D done by the private sector has increased.
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The share of R&D spending targeted to basic research, as opposed to
applied R&D, has been declining,.
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Applied R&D vs. Basic Science R&D

Applied R&D is research towards a commercial goal. Most private R&D is applied
R&D.
Basic science R&D is focused on long term scientific problems, but it has a history of
jump-starting new technologies.
The declining emphasis on basic research is concerning because fundamental research
is ultimately the source of most innovation over the long-term.
The lag from basic research to commercial application to the ultimate economic
benefits can be very long, but it has proved its importance.
0 For example, the Internet revolution of the 1990s was based on scientific
investments made in the 1970s and 1980s.
0 The commercialization of biotechnology was based on research
developed in the 1950s.
Because of the high social return to basic research, expanded government support for

R&D significantly boosts long-term economic growth.



Examples of New Technologies Emerging from Federal R&D

. Genetic Engineering

. Hybrid Seed Corn

. Lithium-Ion Batteries

. Cancer Treatments

International Comparisons

. The United States is currently behind many other countries in total R&D (see chart

below).
. Asian R&D, particularly China and Korea, is advancing very quickly.

Global Forecast Gross Expenditures on R&D
2010 2011 2012

GDP |R&D (% | GDP | R&D(% | GDP | R&D (%

{billions) | of GOP) | (killions) | of GDP) | (hillions) | of GDP)
1 | United States $14,660 [ 2.83% | 515,203 2.81% | 515305 | 2.85%
2 | China 510,090 [ 1.48% | 511,283 1.55% | 512,434 | 1.60%
3 | Japan 54,310 | 3.44% | 54382| 3.47% | 54530| 3.48%
4 | Germany $2,940 | 2.82% | S3,085| 2.85% | $3,158| 2.87%
5 | South Korea 51,459 | 3.36% | 51,549 | 3.40% | S$1634| 3.45%
6 | France $2,145 | 2.21% | $2227| 2.21% | $2,282| 2.24%
7 | United Kingcom $2,173 | 1.81% | $2.246| 181% | $2305| 1.84%
& | India S4,060 [ 0.80% | 54,472 0.85% | 54,859| 0.85%
9 | Brazil $2,172 | 1.10% | $2294| 120% | 52402 1.25%
10 | Canada 51,330 | 1.95% | 51,387 | 195% | S51429| 2.00%
11 | Russia 52,223 | 1.03% | 52367 | 1.05% | $2,491| 1.08%
12 | Italy 51,774 | 1.27% | 51,824| 130% | 51,849 1.32%
13 | Taiwan $822 | 2.30% 5883 | 2.35% 5938 | 2.38%
14 | Australia $882 | 2.21% $917| 2.25% $958 | 2.28%
15 | Spain $1,369 | 1.38% | $1,409| 1.40% | SL440| 1.42%
16 | Sweden $355 | 3.62% 5379 3.62% 5398 | 3.62%
17 | Netherlands $677 | 1.84% 703 | 1.87% $720| 1.90%
18 | Switzerland $324 | 3.00% 5338| 3.00% $346| 3.00%
19 | Israel 5219| 4.27% $234 | 4.20% $246 | 4.20%
20 | Austria 5332 | 2.75% 5350 2.75% 5359 | 2.75%
21 | Turkey 5960 | 0.85% | 51,045 0.90% | 51,080| 0.90%
22 | Singapore 5292 2.52% 5314 2.60% 5331 2.65%
23 | Belgium $394 | 1.96% S$412|  2.00% $423| 2.03%
24 | Finland S186| 3.87% 5196 | 3.83% 5203 | 3.80%
25 | Mexico S1567 [ 037% | 51663 0.38% | S1,741| 0.39%

Source Battelle and R&D Magazine



Sources:
1. National Science Foundation: <http://www.nsf.gov/statistics/nst10314/pdf/nst10314.pdf>
2. National Science Foundation: <http://www.nsf.gov/statistics/nsf10314/pdf/nsf10314.pdf>

3. Bureau of Economic Analysis: <http://www.bea.gov/newsreleases/general/rd/2010/rdspend10.htm>

Further Reading

ASP Major Reports:

Climate and Energy Security America’s Energy Choices

Climate and Energy Security Fusion Energy: An Opportunity for American Leadership and Security
Climate and Energy Security Fusion Fact Sheet

American Competitiveness ~ CRADA’s - Cooperative Research Development Agreements

Sources on Research and Development

Battelle and R&D Magazine (2011). “2011 Global R&D Funding Forecast,” R&D Magazine, December, http://
www.battelle.org/ ABOUTUS/rd/2012.pdf

Corrado, Carol, and Charles R. Hulten (2010). “How Do You Measure a “Technological Revolution?” American
Economic Review, vol. 100 (May), pp. 99-104.

David, Paul A., Bronwyn H. Hall, and Andrew A. Toole (2000). “Is Public R&D a Complement or Substitute for
Private R&D? A Review of the Econometric Evidence,” Research Policy, vol. 29 (4-5), pp. 497-529.

Jones, Charles I., and John C. Williams (1998). “Measuring the Social Return to R&D,” Quarterly Journal of
Economics, vol. 113 (4), pp. 1119-35.

Lakdawalla, Darius, Eric Sun, Anupam Jena, Carolina Reyes, Dana Golman, and Tomas Philipson (2010). “An
Economic Evaluation of the War on Cancer,” Journal of Health Economics, vol. 29(3), pp. 333-46.

Nelson, R. R. (1959). “The Simple Economics of Basic Scientific Research,” Journal of Political Economy, vol.
67 (3), pp. 297-306.

Organisation for Economic Co-operation and Development (2010). “Main Science and Technology Indicators,”
OECD Science, Technology, and R&D Statistics (database), http://dx.doi.org/10.1787/data-00182-en—-.

Romer, Paul M. (2000). “Should the Government Subsidize Supply or Demand in the Market for Scientists and
Engineers?” Innovation Policy and the Economy, vol. 1, pp. 221-52.

Connect to ASP

Web: www.americanssecurityproject.com
Twitter: @amsecproject
Facebook: www.facebook.com/americansecurityproject

Email: info@americansecurityproject.org



Building a New American Arsenal

The American Security Project (ASP) is a non-partisan initiative to educate
the American public about the changing nature of national security in the

21st century.

Gone are the days when a nation’s strength could be measured by bombers
and battleships. Security in this new era requires a New American Arsenal
harnessing all of America’s strengths: the force of our diplomacy; the might of

our military; the vigor of our economy; and the power of our ideals.

We believe that America must lead other nations in the pursuit of our
common goals and shared security. We must confront international
challenges with all the tools at our disposal. We must address emerging
problems before they become security crises. And to do this, we must forge a

new bipartisan consensus at home.

ASP brings together prominent American leaders, current and former
members of Congress, retired military officers, and former government
officials. Staff direct research on a broad range of issues and engages and
empowers the American public by taking its findings directly to them.

We live in a time when the threats to our security are as complex and diverse
as terrorism, the spread of weapons of mass destruction, climate change,
failed and failing states, disease, and pandemics. The same-old solutions
and partisan bickering won’t do. America needs an honest dialogue about

security that is as robust as it is realistic.

ASP exists to promote that dialogue, to forge consensus, and to spur
constructive action so that America meets the challenges to its security while

seizing the opportunities the new century offers.
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