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The implication of these, and the many related trends described in this report, is 
that the U.S. industrial skill and knowledge central to maintaining on the cutting 
edge in technology development and innovation in areas ultimately vital to 
maintaining the nation’s national security industrial base, has been deteriorating, 
both absolutely and relatively.  Other nations are challenging American 
technological leadership, which ultimately rests on having access to a broad, robust 
foundation of manufacturing and technological skills and knowledge. 
 
 

Box G 
U.S. and International Comparisons of R&D and S&E Trends 

 

R&D Performance and Spending  

 Private industry accounts for the largest share of U.S. R&D performance and 
expenditures.  Its share of U.S. R&D performance increased from 66 percent in the 
early 1970s to a high of 75 percent in 2000, and then dipped to 69 percent in 2002, 
following the 2001-02 recession, when firms curtailed R&D growth.  Similarly, 
private industry funding for R&D as a share of the U.S. total rose from about 40 
percent in the early 1970s to a peak of 70 percent in 2000, before dipping to 64 
percent in 2004.  In constant dollar terms, the drops in industrial R&D performance 
and funding after 2000 were the largest in the post-WWII period.  Private industry 
R&D performance and funding then grew again, to 67 percent in 2008.cccxxxvii 

 Over the past two decades, R&D performance and funding were dominated by the 
30 developed member nations of the Organization for Economic Co-operation and 
Development (OECD).  For more than a decade, however, selected economies in 
Asia, Latin America, and elsewhere have been rising rapidly.  The National Science 
Foundation reports that the average annual real R&D growth rate of nine non-OECD 
nations (Argentina, China, Israel, Romania, Russian Federation, Singapore, Slovenia, 
South Africa, and Taiwan) was 15.5 percent from 1995 to 2005, compared with an 
OECD average of 5.8 percent.cccxxxviii  The combined share of the United States and 
Japan, the two largest R&D-performing countries, declined from 56% of the world 
R&D total in 1995 to 47% in 2007.cccxxxix 

 The expansion of China’s R&D spending and performance has been the most rapid 
and sustained.  According to OECD data, China’s R&D expenditures in 2000 (45 
billion USD) was the fourth largest in the world, and increased in 2007 to an 
estimated 102 billion USD, pushing it to third place, behind Japan.cccxl  As the NSF 
reports, China’s “nearly decade-long, steep ramp-up of R&D expenditures and R&D 
is unprecedented in the recent past.”cccxli  Its real average annual growth rate 
between 1997 and 2007 was exceptionally high at just above 19 percent—compared 
to the U.S. rate of 3.3 percent.cccxlii  Other less-developed countries on the way to 
becoming large R&D performers include Brazil (14 billion USD in 2004) and India (21 
billion USD in 2000).cccxliii 
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 The United States ranked eighth in the world in terms of reported R&D/GDP ratios 
(2.7 percent in 2007) in the most recent year for which data was available, falling 
behind Israel, Sweden, South Korea, Finland, Japan, Switzerland, and Iceland. The 
U.S. ratio in 2007 was still somewhat lower than its 2000-01 levels.  Despite its 
quickly rising investment in R&D, China reported a ratio of only 1.5 percent in 2007, 
but this still represents a dramatic rise from 0.6 in 1995, and it must be kept in mind 
that China’s GDP has been marked by sustained, record growth.cccxliv 

 The United States accounts for the largest share of world S&E article output by far, 
though it lost ground between 1995 and 2007, as other nations’ outputs have 
grown.  The U.S. output grew at an average annual rate of 0.7 percent, less than 
most other major developed nations’ (Japan, Germany, Canada, Italy, Finland) and 
many large developing nations’ (China, India, Brazil) output, falling from 34.2 
percent to 27.7 percent of the world total.  China had the fastest growing output in 
the world, 16.5 percent average annual growth (South Korea’s rate was second, with 
14.1 percent); China’s share rose from 1.6 percent to 7.5 percent of the world total.  
In 2007, China was the world’s 2nd largest producer of S&E articles, followed by 
Japan, United Kingdom, and Germany—a meteoric rise from 15th place in 1995.cccxlv  

 

S&E Labor Force 

 The United States has historically had the largest reported number of researchers in 
the world, a number that increased by 42 percent between 1995 and 2007.   Over 
the same 12-year period the number of researchers in China grew by 173 percent to 
more than 1.4 million in 2007—a rise from about half the U.S. number in 1995 to 
close to the estimated U.S. figure, and greater than that of the EU-27.  South Korea’s 
number of researchers also grew dramatically, by 121 percent, while Japan’s number 
of researchers grew by only 5 percent over this period.cccxlvi  

 The United States has fallen from one of the top countries in terms of the ratio of 
first university natural sciences and engineering (NS&E) degrees to the college-age 
population (20-24-year-olds), to near the bottom of 23 countries for which data are 
available.  The NSF reports that in 1975, only Japan had a higher ratio than the 
United States.  By 1990, a few other countries/economies had higher ratios than the 
United States, and by 2005, nearly all nations in that group had surpassed the U.S. 
ratio.cccxlvii In addition, the number of first university NS&E degrees grew sharply in 
China, more than trebling between 1998 and 2006, compared to an 18 percent 
increase for the United States.  China has long surpassed the United States in total 
first university NS&E degrees.  While it granted only slightly more degrees than the 
United States in 1998, it granted degrees to well over three times the U.S. figure in 
2006.cccxlviii   

 In 2006, the United States awarded the largest number of S&E doctorates of any 
country (about 30,000), with China second (about 23,000), followed by Russia, 
Germany, and the United Kingdom.  In terms of the number of NS&E doctoral 
degrees, the United States was number one again in 2006, but China has been 
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rapidly catching up, and has possibly already surpassed the United States.  The 
number of engineering doctorates follows a similar pattern (see figure 20), though 
China’s engineering doctoral awards surpassed the number awarded by the United 
States in 2002.  Before 2002, the United States accounted for the largest number of 
such degrees (about 6,000) awarded in the world, and China awarded less than half 
that.   In 2006, China granted 12,130 awards compared to 7,402 in the United States, 
and this differential appears to be steadily growing.cccxlix  

 

Figure 20 
Number of Engineering Doctorates Awarded, 1998-2006 

U.S., Japan, Germany and China 

 
               Source: National Science Board, Science & Engineering Indicators, 2010 

 

 
Many of these nations have implemented strategic industrial policies to strengthen 
their technological capabilities, innovation, and competitiveness built around 
investments to attract and build a strong, modern manufacturing base.  U.S. policies 
in contrast have encouraged U.S. manufacturers to move more and more of their 
operations offshore, increasingly moving up the technological value chain, which 
has encouraged the migration of R&D capacity and technological know-how, and 
enhances the competitiveness of economic, and potentially military, competitors.   
 
This diagnosis is sobering.  The loss of skilled production workers, scientists, 
engineers, and technical and professional workers across the manufacturing sector 
means that the next best idea, the next innovation, and the next generation of 
products will be made somewhere else, not in the United States.  This loss of 
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manufacturing capacity—and the intellectual and technical capability to make 
things—is a profound threat to the nation’s economy and national security.  The 
seed corn of our future is being planted in someone else’s economy. 
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V.  Conclusion 

Although America’s manufacturing sector is still the largest, most productive, and 
most innovative in the world, the broad domestic and global economic trends 
examined in this report provide substantial evidence that the U.S. manufacturing 
base has been undergoing a steady and potentially dangerous erosion, especially 
over the last decade.  Manufacturing’s share of U.S. GDP has been falling steadily 
since the 1960s, but dropped since 2000 at twice the rate of the previous 15 years.  
Not only has the United States lost over 6 million manufacturing jobs—with 
manufacturing employment falling to its lowest level since 1940—nearly 60,000 
manufacturing facilities of all sizes, including one-third of plants with over 500 
employees, have disappeared from America’s shores since 1998.   
 
U.S. manufacturing competitiveness also has been declining in global markets, as 
indicated by America’s massive and steadily growing trade deficits in goods—
alleviated only by the recent recession—including growing trade deficits in 
advanced technology products, once a major area of American comparative 
advantage, and rapidly increasing foreign import penetration into U.S. markets.   
 
Even economic indicators that some analysts point to as indicators of 
manufacturing’s strength show clear evidence of weakening upon closer 
examination.  While U.S. manufacturing’s real value-added has generally been 
positive, its annual rate of growth since 2000 has been substantially lower than its 
growth rates in previous decades.  Similarly, manufacturing industrial capacity 
growth and capacity utilization have been much lower since 2000 compared to 
previous periods. 
 
These trends are replicated in nearly every major industry within the 
manufacturing sector.  Industries as far-ranging as semiconductors, printed circuit 
boards, machine tools, advanced materials, ball bearings, optoelectronics, and even 
aircraft manufacturing have experienced the movement of significant, and in some 
cases large, shares of their production capacity to lower-cost foreign locations.   
Since a wide variety of manufacturing industries are inclusive of subsectors that 
supply products, components and technologies that the Pentagon considers 
important to defense—and are critical sources of innovation, the significant declines 
in plant capacity and jobs raise serious concerns about their long-term ability to 
remain sufficiently innovative and robust to meet military supply needs, especially 
during periods of international crisis.  
 
The erosion and overseas migration of domestic manufacturing is also weakening 
America’s R&D and innovation capacity, and undermining its global technological 
leadership.  As shown in this report, the design, development and production of 
commercial and defense-specific technologies and products are tightly linked.  In 
every industry sector examined, R&D capacity has been following production 
offshore or, in the case of aerospace, has been purposely given to foreign producers 
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in offset arrangements attached to sales contracts.  If the civilian manufacturing 
base that is critical to maintaining the national innovation system deteriorates, and 
America’s innovative capacity moves overseas to be closer to production and the 
necessary support base, the underlying technological capability for the nation’s 
defense industrial base also will deteriorate.  And as the United States loses its 
technological edge through movements of R&D offshore, underinvestment in R&D 
by U.S. private industry, and lack of attention to this critical loss by the U.S. 
government—with the shedding of millions of skilled workers as a result—the 
know-how needed for maintaining and advancing U.S. technology leadership vital 
for national security, and embodied in those displaced workers, is being lost as well.    
 
Indeed, as shown in a number of studies discussed here, U.S. manufacturing and 
technological leadership has been slipping over the past decade, not only relative to 
its traditional trading partners—Europe and Japan—but to major emerging 
economies, most notably China and India, but also to other Asian nations, such as 
Korea, Singapore, Taiwan, and Malaysia.  For example, a recent joint study by 
Deloitte Touche Tohmatsu and the U.S. Council on Competitiveness, ranked the 
United States fourth—after China, India and Korea—in its multifaceted global 
manufacturing competitiveness index.  For each of the leading Asian countries, 
strength in research and development, innovation, and the availability of highly 
skilled workers, scientists, researchers, and engineers were identified as key drivers 
in their competiveness designation.  Meanwhile, the United States was projected to 
fall to fifth place in the rankings, overtaken by Brazil, in 5 years.cccl  
 
The findings of this report point to important implications regarding public policies 
for strengthening the nation’s defense industrial base.  Programs such as the 
Pentagon’s “trusted” investments in critical defense technologies for which domestic 
capacity has all but disappeared, and the more controversial “Buy America” 
requirements on defense procurement remain important, and should be supported.  
However, as one defense analyst quipped, referring to the DOD’s “trusted” approach 
for the PCB industry, it is no more effective than “putting a Band-Aid on a bullet 
hole.”cccli   Only a comprehensive strategy aimed at reversing the erosion in the 
nation’s overall manufacturing base will be sufficient for preserving and revitalizing 
the nation’s defense industrial base in the coming decades.   
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