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Thank you for that kind introduction … in fact, it was so generous that for a time I wasn’t 
certain you were speaking about me.  I am reminded of my first day on the faculty at 
Princeton when, after having completed my career in industry and government, I was 
invited to deliver the welcoming address to the incoming freshman engineers.  As the 
dean was introducing me I was busily flipping through my notes, not paying much 
attention to what he was saying until suddenly I heard him remark, “And now we will 
hear from Professor Augustine.”  For just an instant – and this is true – the thought went 
through my mind, “Gee, what a coincidence.  They have some guy here by the same 
name as me!”   
 
Frankly, we have this meeting backwards — it should be I who is introducing Senators 
Alexander and Bingaman since they are the ones who started all this and they are the 
ones who have taken the lead in accomplishing what has thus far been accomplished.  It 
has been my great privilege to have worked with each of these leaders for several decades 
on a variety of issues none more important than our topic today.  I should also 
acknowledge Congressman Wolf’s presence today – he has been laboring on behalf of 
science, technology and competitiveness for many years, often alone but not without 
great courage.  Similarly, it has been my privilege to have counted Chuck Vest as a 
colleague on the Gathering Storm Committee as well as in many other worthy endeavors.  
 
I have been asked to share with you some insights from the study that was conducted by 
the U.S. National Academies into the United States’ future competitiveness.  So let’s 
begin at the beginning … or at least begin some 200 million years ago.  My geologist 
friends tell me that around that time many of the earth’s major continents were joined 
together in a single “supercontinent” known as Gondwanaland.  It included, in part, what 
is now South America, Africa, Australia, Antarctica, Arabia and the Indian Peninsula.  
Over time, I am told, the continents slowly drifted apart, with their influence on each 
other correspondingly diminishing.  But in just the last few decades all those bodies of 
land suddenly came crashing back together again – if not in the geologic sense, certainly 
in the geopolitical sense.  This is truly quite remarkable … 200 million years of moving 
apart to be reversed in just a few decades.   
 
As Tom Friedman put it in his superb book, The World is Flat, “Globalization has 
accidentally made Beijing, Bangalore and Bethesda next door neighbors.”  
 
This trend has been called “The Death of Distance” by Frances Cairncross writing in The 
Economist.  It addresses the phenomenon wherein, under many circumstances, parties to 
transactions no longer need to be in close physical proximity to one another.  This is a 
profound change.  
 
Many real-world examples of the Death of Distance are already to be found in our daily 
lives.  For example: 
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• Visitors to one firm’s offices not far from the White House are greeted by a 
pleasant woman whose image appears on a flat-screen display in the lobby of the 
building where she handles appointments, access, and other administrative 
matters.  But she is not actually in Washington, D.C. — she is in Pakistan.  At 
some time in the foreseeable future, when the impact of ever-advancing 3-D TV 
research is felt, there will be little apparent difference whether one is greeted by a 
virtual receptionist on another continent or a real receptionist a few feet away.   

 
• The CAT scans of patients in a number of U.S. hospitals are now routinely read 

by radiologists in Australia or Bangalore. 
 

• And a few years ago, a patient in Strasbourg, France, had his gallbladder removed 
by a surgeon in New York using a remotely controlled robot.  (As an engineer, I 
hope there was a back-up surgeon in the room!) 

 
The bottom line is that candidates are now to be found all around the globe for jobs that 
have traditionally been located in America.  These candidates are just a mouse click 
away.   
 
Concern over these issues led members of both parties in our House of Representatives 
and Senate to request that the National Academies conduct an assessment of America’s 
future competitiveness in the fast-evolving global economy.  The result was a document 
known as “The Gathering Storm” report, named after the first part of its title. 
 
The Gathering Storm committee consisted of 20 members.  The committee was non-
partisan and included a number of industrial CEO’s from such firms as Exxon Mobil, 
Dupont, Merck, Intel and Lockheed Martin; a number of university presidents from such 
institutions as Yale, Rensselaer, MIT, Texas A&M and the University of Maryland; three 
Nobel Laureates who had been practicing scientists; a state superintendent of public 
schools; and a number of past and, as it turned out, future presidential appointees (in the 
case of the latter, Bob Gates became Secretary of Defense not long after we completed 
our work).   
 
Shortly after we submitted our report, President Bush included a number of its points in 
his State of the Union address.  As you know, the most recent vote in the House of 
Representatives passed with a vote of 397 to 20 and the Senate by unanimous consent.  I 
need not point out to this audience how remarkable that is in today’s America, 
particularly in this time of contentious national elections.  Truly, the issue has been 
addressed with a great deal of good will and on a non-partisan basis by virtually all 
concerned … a wonderful template for other topics concerning our nation’s wellbeing.  
But all this will be for naught if it is not reflected in the appropriations act this year and 
for many years to come.  
 
Global leadership has come to be accepted by many of our citizens as an American 
province, if you will, particularly in the fields of science, engineering and innovation.  
But, it is not a birthright.  It is useful to recall that Spain was a leading power in the 16th 
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Century; France dominated the 17th; Britain the 19th; America the 20th.  The book on the 
21st century is yet to be written … and if history teaches any lesson it is that no nation has 
an innate right to greatness.  Nations which take their technological leadership for granted 
are particularly vulnerable in this new world we have recently entered.   
 
Typifying this misconception of entitlement to technical leadership is a story told to me 
by Dan Goldin when he was Administrator of NASA.  He was being excoriated by a 
critic of NASA who objected to the government’s spending money on weather satellites.  
The skeptic had asked, “Why do we need meteorological satellites when we have the 
Weather Channel?” 
 
The impact the flat earth is having on the entire world economy is profound … and has 
only begun to be felt.  A few of the many indicators of galloping globalization include: 
 

• Nearly 60% of the patents filed with the United States Patent Office in the field of 
information technology now originate in Asia. 

 
• In the year 2000, the number of foreign students studying physical sciences and 

engineering in U.S. graduate schools for the first time surpassed the number of 
U.S. students. 

 
• One recent survey found that 77% of the new R&D sites planned for construction 

in the next three years by companies from around the world are to be built in 
either China or India.   

 
• The U.S. share of the world leading-edge semiconductor manufacturing capacity 

dropped from 36% to 11% in the past 7 years. 
 
• Chemical companies closed 70 facilities in the United States in 2004 and were in 

the process of closing 40 more the following year.  Of the 120 new plants costing 
over $1 billion each that were under construction at that time, 50 were in China 
and one was in the United States. 

 
• The U.S. Big Three automakers announced the closing of 26 plants in the United 

States over the next several years, while Japan-based companies are opening four 
new plants in the United States between 2006 and 2008. 

 
• In Business Week’s ranking of the world’s information-technology companies, 

only one of the top 10 is based in the United States. 
 
• Only one of the 25 largest initial public offerings last year took place on U.S. 

exchanges. 
 
• The legendary Bell Labs, home of the laser and transistor and numerous Nobel 

Laureates, was recently sold to a French firm. 
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There are a large number of factors that influence a nation’s ability to compete for jobs in 
the 21st century economy.  The cost of labor is prominent among considerations that are 
currently driving the flattening – and tipping – of the earth.   For example, nine factory 
assembly-workers can be hired in Mexico for the cost of one in the U.S.  I recently 
visited a plant in Vietnam where 20 assembly workers could be hired for the cost of one 
in the U.S.    
 
But perhaps it is not factory workers who are needed; perhaps it is engineers and 
scientists.  In this case, eight engineers can be hired in India for the cost of one in the 
U.S.; five chemists can be employed in China for the cost of one in the U.S.  And these 
individuals may well be graduates of the India Institute of Technology, Tsinghua 
University in China, or one of America’s foremost universities or a number of other 
increasingly high quality institutions around the globe.     
 
The question arises, how do developed nations compete in a world where others are 
willing to work for a fraction of the wages to which their citizens are accustomed.  The 
answer of the National Academies committee – along with many others – is that our 
competitive edge will be our ability to innovate – that is, our ability to uncover new 
knowledge through scientific research, to transfer that knowledge into new products and 
services through our engineering prowess, and to be first to market these new products 
and services through leadership in entrepreneurship.   
 
It is noteworthy that various studies have concluded that between 50 and 85% of the 
United States’ growth in Gross Domestic Product during the past half-century can be 
attributed to scientific and engineering achievements.  The Federal Reserve Board has 
indicated that nearly two-thirds of the increase in U.S. labor productivity in the last 
decade is attributable to the federal government’s investment in research.  It was evidence 
such as this that caused the National Academies committee to focus on these fields. 
 
If a nation’s ability to create jobs is to be heavily dependent upon its ability to create new 
knowledge and to apply that knowledge in a highly innovative fashion, the educational 
system of that nation becomes a primary asset – particularly in science, engineering, 
innovation and entrepreneurship. 
 
Several years ago, before the events of 9/11, Congress established what became known as 
the Hart-Rudman Commission, of which I was a member, and assigned it the task of 
examining America’s national security needs in the decades ahead and making any 
recommendations deemed appropriate.  It was assumed by much of the media and many 
others interested in the effort that the group’s findings would concern the number of air 
wings, infantry divisions, and carrier battle groups that the nation should maintain to 
prevail in possible future conflicts.  Instead, in its two (sadly prescient) major findings, 
the bipartisan group first warned that a major terrorist attack would likely take place on 
U.S. soil and produce thousands of casualties, and, second, stated that “the inadequacies 
of our system of research and education” pose a threat to national security “greater than 
any potential conventional war that we might imagine.”  It noted that, “second only to a 
weapon of mass destruction detonating in an American city, we can think of nothing 
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more dangerous than a failure to manage properly science, technology, and education for 
the common good.” 
 
And with regard to the nation’s educational system, Alan Greenspan says that, “If you 
don’t solve (the Kindergarten through 12th grade education problem), nothing else is 
going to matter all that much.”    
 
Bill Gates’ assessment is as follows:  “When I compare our high schools to what I see 
when I’m traveling abroad, I’m terrified for our workforce of tomorrow.”  
 
The United States has some outstanding schools and some outstanding students – but on 
average, by global standards, we are failing – and failing badly.  For example, in the 
latest international tests of 15-year-olds in math and science released just last week, 
among the 30 OECD countries participating, there were only four countries that did 
worse in math and only five that did worse in science than America’s children, 
 
The National Academies concluded that a major contributing factor to the dismal 
performance of the United States is that, according to the most recently available data, 
69% of our 5th- 8th grade students are being taught math by teachers without a degree or 
certificate in math.  Fully 93% of our students in grades 5-8 are taught physical sciences 
by teachers with no degree or certificate in the physical sciences.  In fact, over half of the 
nation’s K-12 science teachers have not had even one college course in the field in which 
they are teaching. 
 
There are, of course, a plethora of reasons why we suffer a shortage of qualified math and 
science teachers, among which are lack of prestige of the teaching profession, in the 
United States the lack of discipline in the classroom, demanding work, and inadequate 
pay.  The latter in itself tells us a great deal about national priorities:  U.S. News and 
World Report states that whereas a high school teacher in the United States must work 43 
hours to make $1,000, a corporate CEO can, on average, do so in two hours and 55 
minutes.   Kobe Bryant, the basketball player, takes only five minutes and 30 seconds and 
Howard Stern, the radio personality perhaps best known for obscenity, needs labor only 
24 seconds in his chosen profession.  
 
In view of this situation in our K-12 educational system it is not surprising that the 
continued production of citizen-scientists and engineers is proving particularly 
challenging: 
 

• During the past two decades, part of an era which has been described as 
technology’s greatest period of accomplishment, the number of engineers, 
mathematicians and physical/geoscientists graduating with bachelors degrees in 
the U.S., has each declined by over 20%.  As a fraction of the nation’s overall 
population, the decline approaches 25%.   

 
• The number of engineering doctorates awarded by U.S. universities to U.S. 

citizens dropped 34% in the last decade. 
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• The U.S. ranks 16th of 17 developed nations in the fraction of 24-year-olds who 

have earned degrees in natural science or engineering as opposed to other majors.  
 

• According to the late Nobel Laureate Richard Smalley, by 2010, 90% of all 
scientists and engineers with PhDs will be living in Asia. 

 
• And China is already graduating more English-speaking engineers than the U.S. 

 
The global balance of power in science and engineering can tip very rapidly.  Craig 
Barrett, Chairman of Intel Corporation, has pointed out that 90% of the income derived 
from the products his firm ships on December 31 comes from products that did not even 
exist on January 1 of that same year.   
 
This comes as no surprise to a nation such as China, where of its top nine political 
leaders, 8 are engineers and one is a geologist. 
 
It is noteworthy that the U.S. science and engineering enterprise would scarcely function 
without its foreign-born contributors.  During the most recent 15-year period, over one-
fourth of U.S. scientists who received Nobel Prizes were foreign-born.  Thirty-eight 
percent of the PhD’s in the U.S. science and engineering workforce are foreign-born.  Of 
those under 45 years of age, the fraction grows to 52%.  Two-thirds of engineering 
doctorates from U.S. universities are granted to foreign students.  Unfortunately, our visa 
policy now serves to drive these people out of our country to compete against us, rather 
than encouraging them to stay and help us compete.   
 
Recognizing the importance of human capital in science and engineering, many countries 
are increasing their investment in their research universities.  In the past couple of months 
Saudi Arabia dedicated its new university that has a $10B endowment on opening day — 
about what it has taken MIT nearly 150 years to amass.  
 
Part of the reason for the shortfall in native-born scientists and engineers is the perception 
of those fields by many young people.  George Heilmeier, former director of DARPA, 
says that when he is in Russia he likes to go to the movies.  In Russia, he says, “The 
engineer always gets the girl!”  
 
And therein lies yet another aspect of the problem:  women receive only 20% of the 
engineering bachelor’s degrees in the U.S. and 17% of the engineering doctorates 
awarded by U.S. universities.  Members of minority groups receive even more 
disproportionate shares of science and engineering degrees.  For example, blacks and 
Hispanics, separately making up about 12% of the total U.S. population, each receive 
fewer than 5% of the bachelor’s degrees and doctorates awarded in those fields  (recently 
there were some encouraging signs of an up-turn – however, it is far too early to begin 
celebrating).   
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Given an adequate supply of talent, it is investment in basic research that provides the 
engine that keeps a nation’s economy strong in this global age.  Unfortunately, the U.S. 
ranks in 22nd place in the fraction of its GDP that is devoted to non-defense research. 
 
In contrast to the United States’ languishing investment situation in the physical sciences, 
mathematics and engineering, our nation has in recent years made a substantial 
investment in the health sciences – doubling the federal budget for research at the U.S. 
National Institutes of Health over five years.  The impact of this increased investment in 
terms of understanding the causes and cures of diseases has been remarkable.   
 
Similarly, it has been research in the physical sciences that has produced the knowledge 
from which engineers created iPods, GPS systems, home computers, DVD players flat-
screen displays, digital cameras, and a host of other items that are a big part of our lives 
and major contributors to the nation’s economy.  Margaret Thatcher observed that “ … 
the value of Faraday’s work today must be higher than the capitalization of all shares on 
the stock exchange …” 
 
One might argue that investing in research should be the province of a nation’s industrial 
sector, since industry is often a principal beneficiary of the products of research and its 
direct descendent, innovation.   
 
But in a survey conducted by the U.S. National Bureau of Economic Research, 80% of 
the senior financial executives questioned said they would be willing to forgo funding 
research and development in order to meet their public projections of near-term 
profitability.   
 
One must ask if this is sound business practice.  The answer is of course not.  But given 
the pressures of today’s marketplace, is reality.   
 
The irony is that the federal government could double the nation’s investment in research 
and produce a barely perceptible impact on the government’s overall budget.  It is 
noteworthy that federal annual investment in research, the physical sciences, mathematics 
and engineering combined is equal to the increase in health care costs experienced every 
six weeks.  
 
Turning to yet another particularly critical factor in shaping a nation’s competitiveness, 
the availability of potential customers considerably impacts decisions by firms as to 
where their facilities and the associated jobs should be located.  It is estimated that by 
2020, 80% of the world’s middle-class will live in what are now categorized as 
“developing” nations.  As soon as 2012, China alone is expected to have nearly twice as 
many middle-income consumers as the entire population of the U.S. at that time.   
 
Another factor is the availability of investment capital.  In this regard, America has long 
enjoyed an immense advantage: California alone has far more venture capital than any 
nation on earth, excluding, of course, the U.S.  However, this is an advantage that is 
rapidly being neutralized as a consequence of the fact that financial capital now crosses 
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geopolitical borders literally at the speed of light as it chases opportunity.  In 2004, for 
the first time, U.S. investors put more new money into international stock funds than into 
U.S. stock funds … and did so by a very substantial margin.  As recently as six years ago, 
only 8% of the money newly invested in U.S. stock funds went overseas — more recently 
the fraction reached 77%. 
 
Other important components of a nation’s innovation ecosystem include the stability of 
its government; corporate tax policy; the judicial system, including balanced controls on 
litigation and the enforcement of laws; the intrusiveness of the regulatory system; and the 
degree to which intellectual property is protected.  I regret to report that U.S. firms now 
spend three times as much on litigation as on research.   
 
Howard High, an Intel spokesperson, says:  “We go where the smart people are.  Now 
our business operations are two-thirds in the U.S. and one-third overseas.  But that ratio 
will flip over in the next 10 years.”  One hundred and twenty-five of the Fortune 500 
companies have already established research facilities in India.   

 
So what is to be done?  The National Academies Gathering Storm committee laid out a 
plan of 20 specific actions that it believes will help keep the United States competitive.   
 
The two highest priority actions are, first, to produce 10,000 new math and science K-12 
teachers each year having their primary degrees in those fields, and, second, doubling in 
real dollars the nation’s research budget in math, the physical sciences and engineering in 
seven years.   

 
Many of the Academies’ recommendations have been proven to work in other countries.  
Ireland is a canonical case.  In 1987, its GDP per capita was 31% below the average of 
the European Union (EU).  It was, by almost any measure, among the poorest countries in 
Europe.  In fact, 1% of its population—including some of the youngest and best educated 
members of its citizenry—was leaving the country each year in search of opportunity.  
But by 2003, Ireland’s GDP per capita had grown to 36% above the EU average; 
unemployment had fallen from 17% to 4% and young people were immigrating into 
Ireland from the rest of Europe to fill the new jobs being added at a net rate of 4% per 
year.  Economist Dermot O’Brien describes this growth as “off the scale in European 
terms.”   
 
What will the proposed investments in the case of the U.S. cost?  The incremental cost is:  
$9B in year-one, growing to $19B/year, steady-state.  This is one of those instances 
where you can pay now or you can pay later – the latter if you are fortunate.  It is simply 
a matter of the priority we wish to assign to this challenge.  Can we afford it?  A better 
question is can we not afford it.  Gambling on Super Bowl - $7B.  The annual bill for 
pornography is $13B.  $20B betting on how fast horses can run.  Movies (DVD and 
theater), $32B.  If we can afford these expenditures, cannot we afford $19B a year to 
assure our children a decent standard of living? 
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Churchill once remarked that you can always count on the Americans to do the right 
thing … after they have tried everything else. 
 
This is a case where we would all be well advised to get it right the first time. 
 


