Jason Moore and Ray Johnson, Lockheed Martin Corporation, and Michael
Miller, United States Naval Academy.

Johnson highlighted three issues of global com-
petitiveness. First, he noted a “technology leveling”
effect, where technologies not only diffuse quickly
across the globe, but also that leading technologies
are less likely to originate in the United States than
they did in the past. Second, Johnson observed that
the global economy is changing the types of jobs
available for middle class workers, and that debt-
leveraged developed countries are struggling to
address that change.

Finally, Johnson acknowledged America’s continuing
struggle, including cultural issues, to educate suf-
ficient numbers of students in science, technology,
engineering and mathematics (STEM) disciplines.
He closed by noting the Council agendas focused
on technology, energy, high performance computing
and manufacturing, and called for their implementa-
tion. “We need to make sure that we address these
issues.”
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Research at the U.S. Navy and Defense
Department—Foundations and Future

Rear Admiral Nevin Carr, Jr.

Chief of Naval Research

Director, Test and Evaluation and Technology
Requirements

United States Navy

Thank you, Deborah, for inviting me to come here.
One of the things that I'm responsible for is the Navy
STEM outreach effort. We face an aging technical
work force in the Navy, civilian more so than military,
and primarily in our labs. We are looking to connect
our demand with supply, because supply is not keep-
ing up with demand in this country for STEM edu-
cation. Like all the services, we are working closely
with the Office of the Secretary of Defense and Dr.
Laura Adolfie to collaborate and coordinate our out-
reach efforts on STEM.

| will discuss some top level education statistics
that tell a story of the three million high school
graduates in this country. We are approaching the
layers of this cake (Figure 9) in different ways.
Down at the bottom level, you want to inspire kids,
try and get them interested and give them the aca-
demic confidence that they need to take those hard
subjects in high school and college so they feel like
they can succeed. Of the three million high school
graduates, only two million go to college at all.
Roughly half of those students—about 980,000—
begin a major in a technical discipline, but only
about 480,000 actually graduate with a STEM
degree. That's a 50 percent cut and a mentoring
issue. So there are different ways of attacking the
levels of this pyramid.

The numbers continue to decrease in graduate
school. According to the National Science Foundation,
we crossed a line in this country two years ago and

Chad Evans, Council on Competitiveness, and Nevin Carr, Office of Naval
Research.

began awarding more advanced degrees in STEM
education to non-U.S. citizens than to U.S. citizens. As
you all know so well, immigrants made our country
great. Traditionally, people came here, took advantage
of our educational institutions and then stayed. Now,
however, they are staying in smaller numbers and, in
many cases, they are going back home to work for
U.S. companies that have relocated overseas.

Traditionally, the Navy has allocated $54 million for
STEM education. Recognizing the growing impor-
tance of STEM, Secretary of the Navy Ray Mabus
has directed me to double that amount, and we have
begun a path to reach that goal. The current distri-
bution of funds resembles a slope (Figure 10), with
a majority of the funds in the middle designated for
secondary education ($40.1 million). On the ends,
funds are directed toward growing employment for
the STEM graduates ($17.2 million) and for growing
interest in STEM studies in K-12 ($17.1 million).



Figure 9. Degrees Awarded to U.S. Citizens and Permanent Residents

Sources: National Science Foundation, Science & Engineering Indicators, 2010; National Center for Education Statistics.
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An exciting undertaking focused on the beginning
end is being developed with the Defense Advanced
Research Projects Agency (DARPA). The project
centers on intelligent tutoring. Using computer based
training and artificial intelligence, we learn from the
student who is undergoing the training—what they
know and don't know—and shape the training for
them. We have demonstrated in trials pretty signifi-
cant increases in what students can learn without a
person present to tutor them. A machine can almost
tutor them as well as a person in some cases. We
have used it within the Navy in some of our training
and educational courses, and there is some excite-
ment about how this might apply to high school
students, for example, with SAT preparation.

If you would like to learn more about what the Navy
is doing to promote STEM education, | urge you to
search online for our “STEM 2 Stern” pamphlet that
outlines our activities in greater detail. I'd also like to
say that | am a big believer in the Naval Academy’s
STEM efforts, particularly its cyber curriculum that
helps jump start students as they enter the services.
| spoke at the Academy recently on the subject of
emerging technologies, because some of the inno-
vations the Navy is testing now are going to become
the systems, weapons and tools that Academy grad-
uates will use in the near future—such as directed
energy weapons, faster drying paint and everything
in between. | want to thank you for the opportunity to
come and talk to the TLSI. Thanks for what you are
doing for our global competitiveness.

Dr. Andrew Phillips
Academic Dean and Provost
United States Naval Academy

A lot of the remarks made this morning are a ter-
rific foundation to what | would like to talk about.
The Naval Academy, now 166 years old, has always
been about meeting challenges—about adapting and
innovating to changing requirements and times. |
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know there are a number of you in the room who are
Naval Academy graduates. You probably recognize
from the time when you were a midshipman that
the Naval Academy has continually evolved to meet
challenges, whether they're in science, engineering,
computing—or perhaps most recently—in languages,
cultures and cyber fields.

The mission of the Naval Academy is to graduate
leaders for the Navy and the Marine Corps. But at
a deeper level, it's really about leadership to meet
challenges wherever the graduates find themselves
in life—including government or in business and
industry. Here is an individual that some of you may
know personally (presented a picture of Admiral
Michael Mullen, former Chairman of Joint Chiefs of
Staff, as a midshipman between 1964 and 1968).
When he was here, he faced an uncertain future. It
involved Vietnam, the Soviet Union, a race into space
and the beginnings of digital computing. His Acad-
emy education was a fixed curriculum. He had no
options other than what he studied for a language.
He studied ltalian. But his fixed curriculum, what
we call the lock step program, provided him a very
strong foundation in science and engineering.



Admiral Mullen just finished his 43rd year in leader-
ship of the most powerful military of the most pow-
erful nation on earth. What he learned as a Naval
Academy midshipman served him for 43 years in
those kinds of leadership posts. When he was a mid-
shipman back in the late ‘60s, the first ballistic mis-
sile submarines were just going to sea and the first
satellites were being launched to populate the upper
atmosphere. He didn’t know that he would need to
adapt and innovate in countries that he hardly knew
existed—with technologies yet to be invented. Our
task at the Naval Academy is to educate people like
that. Someone in the brigade of midshipmen today is
likely to be the Chief of Naval Operations or perhaps
the Chairman of the Joint Chiefs in 40 years. Our
challenge is to always understand that we will need
people to lead this nation 40 years out and to pro-
vide them foundations in science and engineering so
that they can make a difference and lead our coun-
try in that future era.

| fear our challenge has become a little bit more
difficult lately. Before | get to that | want you to
take a look at this (Figure 11). One way to look at
leadership just in the Navy is that of the 221 flag
officers who lead in the Navy today, 55 percent

of them are Naval Academy graduates. Only 30
percent of the brand new officers each year,
however, come from the Naval Academy. So the
Academy produces about one third of the officer
corps, but b5 percent of the flag officers. More to
the point, if you look at the senior levels at the three
and the four star ranks, the leadership is much more
tilted toward those who graduate from Annapolis.

In fact, eight of the ten most senior admirals are
Academy grads, and that's typical of most years. The
point may be a little more subtle though. Leadership
in the Navy, similar to the Army and Air Force, is
cultivated over many years—20 to 40 typically—
starting either at the Academy or a Reserve Officer
Training Corp program. There is no such thing as

Figure 11. U.S. Navy Active Duty Flag Officers
As of October 1, 2011

Rank Number USNA

Grads
* % %%  Admiral 10 8 (80%)
* * Kk Vice Admiral 32 22 (69%)
* % Rear Admiral 55 29 (53%)
* % Rear Admiral (Sel) 19 11 (58%)
* Rear Admiral 73 37 (51%)
* Rear Admiral (Sel) 32 14 (449%)

a lateral transfer into this list from academia or
from business or industry. To lead the nation’s Navy,
Marine Corps, Army or Air Force, you start as an
ensign, and we grow our own through the program.
So while these folks may end up leading in other
areas later in life, the Navy is special in regard to
how leadership comes from the bottom and up
through the ranks. We are to blame if it doesn’t work,
because it is developed here.

Our history is full of Naval officers who have made
significant contributions to innovation in science and
engineering, both during or after their active duty
time: (1) Albert Michaelson, one of our early Acade-
my faculty members and a Nobel Prize winner for his
measurements on the speed of light, (2) Matthew
Maury, the father of modern oceanography and a
Naval officer and scientist, and (3) Stanford Hoover,
a rear admiral and Naval Academy graduate who



can lay claim as the father of modern radio. Hoover
started out as a midshipman, later taught here in
physics and in chemistry, and then led the Navy's
radio division. The list also includes Hyman Rickover,
the father of nuclear power, serving at a time that
demanded a revolutionary change in energy technol-
ogy in the arms race of the cold war. Another Naval
Academy graduate ended up leading an especially
important office, President Jimmy Carter.

Here's my point, the Navy has always been chal-
lenged to innovate in science and engineering.
Rickover's accomplishments are so well known that
they hardly require additional discussion, but in Naval
aviation we've also evolved considerably and con-
tinue to do so. Some of the first aircraft were tested
right here. We rolled them out of Dahlgren Hall and
took them off up over the river, so they were first
tested here. Those tests would almost kill a young
Lieutenant John Towers. Thankfully, Towers survived
and rose to four stars and to command the Pacific
Fleet after building the air fleet that would defeat the
Japanese in World War |l.

Moving forward, we will be looking toward unmanned
aerial vehicles (UAVs) like the prototype X-47-B
(Figure 12), a stealth aircraft that only a few years
ago would be hard to imagine. Several members of
our current faculty are international experts in this
field. They build on a legacy of scientific leaders
such as Grace Hopper, a Navy admiral who was an
early technical expert in computing, and Gary Kildall,
a Navy lieutenant who wrote the DOS operating
system while assigned at the Navy's postgraduate
school. Robotics devices and of course UAVs are
now mainstream technologies that continue to prolif-
erate in the military. The Naval Tactical Data System
was the first solid state mobile network and was built
and managed by several Academy graduates in the
1950s. Today, we are focused on what Vice Admiral
Arthur Cebrowski called network centric warfare,
one of our biggest technical challenges.
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Figure 12. Navy X-47-B Unmanned Aerial Vehicle

What lies ahead is uncertain, and we must prepare
our next round of leaders to innovate and adapt to
whatever the future presents. Intellect, knowledge
and innovation are the weapons needed to win wars
and to operate our complex systems. Let me ask
how the nation’s doing as far as preparing our future
leaders in all areas, not simply within the Navy and
STEM fields, but in a manner necessary to adapt and
innovate? Admiral Carr alluded to this challenge in
his remarks.

In the United States, STEM fields have been critical
to generating new ideas; companies and industries
that have driven our economic competitiveness. The
importance of STEM will only grow in the future.
According to a recent report from the Department
of Commerce, STEM occupations are projected to
grow by 17 percent in the next eight years, com-
pared to just under ten percent growth for non-
STEM occupations. According to the Organization
for Economic Cooperation and Development, the
United States ranked 27th out of 29 developing
countries in 2009 in the percentage of students who
earned bachelor's degrees in science and engineer-
ing. America produces only 16 percent of its gradu-



Figure 13. Is the US Competing in STEM?

Source: NSF Science & Engineering Indicators
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ates in science and engineering. Even when you
add mathematics and technology, the United States
continues to lag (Figure 13). Only about one-third of
the bachelor's degrees in the United States are in a
STEM field, compared to approximately 53 percent
in China and 63 percent of those earned in Japan.
Additionally, more than half of the science and engi-
neering graduate students in the United States are
from outside the country.

According to the National Science Foundation
(NSF), U.S. university enrollment and graduation
continues to increase in both STEM and non-STEM
fields. However, STEM degrees as a proportion of

the total number of bachelor's degrees have re-
mained relatively constant between 15 and 17 per-
cent. There is very little growth in engineering, math
and the physical sciences. The STEM fields with
growth are narrowly limited to computer science and
the biological and agricultural sciences. Why is that?
What can explain that?

Let's look at what entering students say about what
they think they want to do when they go to col-

lege and compare that to what they actually end up
studying (Figure 14). The proportion of freshmen
intending to major in STEM fields has been relatively
constant at just below 25 percent for the past 15

5
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Figure 14. Freshman Intent vs. Graduates in STEM

Source: NSF S&E Indicators 2010, Appendix Tables 2-6 and 2-12.
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years. However, the data shows engineering num-
bers declining. The gap between the percentage of
freshmen who intend to major in STEM fields and
the percent actually awarded bachelor’s degrees in
those fields is a persistent trend.

The greatest declines occur in engineering and
physical and biological sciences. In fact, many stu-
dents who intend to major in the STEM fields do
not complete their degrees, or they end up earning
a non-STEM degree. According to a 2005 survey
of American freshmen, 50 percent of students who
begin in the physical or biological sciences, and 60
percent of those in math, drop out of those fields
by their senior year, compared to only 30 percent

who drop out in the humanities and social sciences.
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doing so? Several studies show that most students
who leave STEM fields do so between the first and
second year of college.

There is a famous survey of students that shows that
90 percent of students who switched out of a STEM
field cited poor teaching as the reason for doing

so. Additionally, 73 percent of those students who
earned a degree in STEM also cited poor teaching in
science and engineering. So poor teaching is clearly
part of the problem in keeping people in STEM
fields. Half of the students who left STEM also cited
the curriculum as over loaded, the pace too fast and
overwhelming, and non-STEM majors as more inter-
esting than STEM majors. Of the 23 most commonly
cited reasons for switching out of STEM, all but
seven have something to do with the pedagogical
experience students had. Poor undergraduate teach-



ing is a major factor in students choosing to leave
STEM fields, and because most students who leave
STEM do so in the first two years of college, those
years are especially critical to stemming the tide of
students leaving STEM.

The problem is not concentrated only in secondary
education, but spans back to K-12 education where
recent reports claim that less than one-third of U.S.
eighth graders show proficiency in math and sci-
ence, and that test scores have improved very little
over the past few decades. According to a recent
international survey, the United States no longer
ranks in the top ten in science or math literacy
among 1b5-years-olds worldwide. The United States
is ranked 21st in science literacy among the survey's
30 participating countries that are the wealthiest
and most technologically advanced nations in the
world. The United States fares even worse in math
literacy, ranking 25th. Somewhere between the
fourth grade and high school, American students
fall behind in math and science. U.S. students hold
their own against their international counterparts in
the fourth grade, but then they begin to fall behind.
Fewer than 15 percent of high school graduates
have enough math or science to pursue a science
or technical degree in college, and less than two
percent of U.S. high school graduates will earn an
engineering degree. Europe produces three times
as many engineering graduates as the United States
each year, and Asia five times as many. Female stu-
dents only make up 17 percent of the engineering
enrollments at U.S. colleges and universities. African
American and Hispanic students represent less than
14 percent of engineering enrollments nationwide.

While American interest in the science and engi-
neering fields is declining, the rest of the world is ad-
vancing. The Naval Academy is swimming vigorously
against those trends, pushing science and engineer-
ing back to the forefront. Our goal is for at least 65
percent of our annual graduates to major in a STEM

field. Approximately half of every graduate’s curricu-
lum will consist of science and engineering course-
work, even if that's not what they major in. So every
Naval Academy students gets a Bachelor of Science
degree, and there are 50 credit hours dedicated to
science and engineering. Those are significant goals,
expectations and challenges for us. You can't meet
those goals with passive and traditional educational
approaches. | think the data I've shown shows that to
be a fact. It takes active effort to get 65 percent of
your graduates in science and engineering, and you
have to have that active effort early, and you have to
do it often throughout the academic program.

Is it hard to make STEM exciting enough for stu-
dents to initially pick it, and exciting and engaging
enough for them to stick with it until graduation? Is
it hard to even make a majority of students study
STEM and complete their degrees in four years?
The answer to those questions is yes, it is hard to
do that.

This chart (Figure 15) shows you how hard. It pres-
ents a sample of all colleges and universities in the
nation that are Carnegie classified doctoral, masters
or bachelors programs that you would reasonably
expect to have science and engineering programs.
If you ask how many of those universities graduate
at least half of their students in a STEM field, the
answer is that there are only 42 in the nation. If you
ask how many universities have four year graduation
rates that exceed the national average of 29 per-
cent, only 808 schools do that. If you ask how many
schools graduate at least 250 students per year,
there are a little over a thousand.

At the intersection of all three points, the number of
universities in this country—Carnegie classified—that
have at least 250 graduates, a four-year graduation
rate that is at least as good as the national average
and half of their graduates study STEM, there are
only 15 institutions. This matrix produces a pretty
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Figure 15. Efficient Production of

STEM Graduates
Sources: The Education Trust, 2009 Data
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spectacular list of schools, and gives you a sense of
how hard it is to achieve these objectives and the
kinds of schools that you must be. You might notice
that the schools are generally STEM-focused colleg-
es and universities with a reputation in these fields.

How does the Naval Academy accomplish this? |
suppose we have a built in advantage in that every
student who comes here knows to expect balance in
the program between the moral and leadership part,
the academic part, and the physical and athletic part.
It is understood and expected, even desired, by every
midshipman who enrolls. In fact, when | ask the mid-
shipman about their interests, | ask them how many
of them chose the Naval Academy because it was
the easiest of their options of universities to attend.
No one ever says that was the reason. They already
know it will be challenging—that's the point. So there
is a built in self-sense of well roundedness at the
Naval Academy. The midshipmen know that we will
challenge them intellectually. We pride ourselves on
keeping our programs on the cutting edge in STEM.
Our facilities are top notch, and we do everything we
can to provide opportunities for midshipmen to use
those facilities and be challenged to excel. We hire
the best faculty that we can find—most are recent
graduates from Ivy League schools or of peers of
lvy League schools. We put students together with
faculty as often as we can in small settings. Aver-
age class sizes at the Naval Academy are 19, and
there are no classes over 35. We highly value face to
face interaction, and great teaching is the rule at the
Naval Academy. Our faculty knows that the educa-
tion of midshipmen is job No. 1, and that outstanding
teaching is the norm. No amount of other ability in
any other area would overcome our expectation for
outstanding teaching. So if a midshipman were to
say that the classroom experience was degrading
their interest in science and engineering, that would
be a big problem for us, and we would take that
quite personally.



We place a great emphasis on active and proj-

ect based learning. We believe the best way to
educate midshipmen for the future is to get them
involved in hands on activities that will keep them
engaged in their majors. We educate them for a
career, develop them to serve in a technical world
with the ability to adapt and innovate in chang-

ing circumstances. The best way to do that is to
immerse them in science and engineering activi-
ties because that will help them in 30 years. This
model is proving to be successful for us, and the
statistics | showed you bear that out. This is how
we are able to produce the Mike Mullens of the fu-
ture. That person will need an education steeped in
STEM development now and relevant in the future.

| hope my focus on the Naval Academy, its history
and what we're doing, and our connection to inno-
vation is going to be helpful to you. When you see
some of the facilities a little later today, you might
make some connections between the pictures I've
shown and what we're actually doing. The tours we
will have will be led by midshipmen, and | encour-
age you to ask them about their experience in
science and engineering and see what they have
to say. | appreciate and thank you all for coming to
the Naval Academy for this event. We consider this
a great honor to be able to host you here and to
show you what we're doing on this important topic
and allow you to see for yourselves how your tax
dollars are being used to help educate the leaders
for the future. Thank you very much.

) - 2 N all = S, e
Mark Little, General Electric Company, and Ray Johnson, Lockheed Martin
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Discussion

Johnson thanked Carr and Phillips and shared their
concern with the state of STEM education in the
United States. Johnson also added that “when we
think about academics here at the Academy, it is
important to realize that the kind of warfare that the
students here will face as naval officers is going to
be very different. We are going to see a lot of differ-
ent kinds of weapons technology in which nations
besides the United States are making big invest-
ments. A lot of those weapons will show up in an
asymmetric way and the global nuclear and conven-
tional protective umbrella of the United States won't
be as effective against some of those different kinds
of weapons!

Chad Evans, Senior Vice President at the Council

on Competitiveness, introduced the midshipmen
who would take the TLSI participants on tours of
Naval Academy research projects and facilities. The
tour groups learned about: (1) nano electronics and
atomic works microscopy, (2) atmospheric processes
and tropical cyclone, (3) biometrics research and
application design, and (4) piston engine crankshaft
and advanced deposit material research.
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PART 2: FINDINGS FROM TLSI DIALOGUE 6

Luncheon Remarks

Rachel Goslins, executive director of the President’s
Committee on the Arts and Humanities, addressed
the TLSI participants about the importance of arts
education in overall student performance, particularly
in STEM disciplines. She noted linkages between
creativity and innovation, and encouraged TLSI
participants to consider the findings and recom-
mendations of her committee’s report Reinvesting in
Arts Education: Winning America’s Future Through
Creative Schools.

Goslins invited TLSI participants to partner with her
in efforts to promote the value of arts education
and to preserve it in many schools around the coun-
try where it is disappearing or being cut back. The
President's Committee also is striving to advance
the field of arts integration, expand in-school op-
portunities for teaching artists and gather additional
evidence about arts education.

“The United States has a long proud history of inno-
vation and creativity, the Reinvesting in Arts report
states. “This is one of our greatest assets and what
will give our workforce an edge in an increasingly
competitive global economy. But to do this, we need
to prepare the next generation of inventors, design-
ers and creators. Business leaders are already asking
for this. They recognize that this is essential for our
schools to be teaching children how to think outside
the box and to address challenges with creative
solutions!’

Goslins shared research findings that arts education
has great potential to bolster student engagement
and achievement. She emphasized the importance
of arts integration, where subjects such as math and
science are integrated with arts disciplines. Such
studies, Goslins said, find that low income kids who
participate in arts education are four times more

likely to have high aca-
demic achievement and
three times more likely
to have high attendance,
and that those students
are more likely to par-
ticipate in a math or
science fair.

Updates to the studies
that tracked the same
kids into their mid-twen-
ties showed that the
advantages increased
over time. Arts-engaged
low-income students
are more likely to attend
and do well in college,
build careers, volunteer in their communities and
vote. On average, arts-engaged low-income students
tend to perform more like higher-income students

in the many types of comparisons that the studies
track.

Rachel Goslins, President’s
Committee on the Arts and
Humanities.

Goslins also shared neuroscience findings that are
shedding light on how the arts may influence cogni-
tive development. The findings include:

* Music training is correlates closely with develop-
ing phonological awareness—one of the most
important predictors of early reading skills.

+ Children who practice a specific art form develop
improved attention skills and improved general
intelligence.

Arts Integration techniques, which use multiple
senses to repeat information, cause more infor-
mation to be stored in long-term—as opposed to
short-term—memory, and may change the struc-
ture of neurons.
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Reporting Out and Framing Next Steps:
TLSI| Working Group Recommendations

Hoehn introduced the three TLSI Working Group
chairs in attendance—Steve Ashby, deputy director
for science and technology at Pacific Northwest Na-
tional Laboratory; Mel Bernstein, senior vice provost
for research and graduate education at Northeastern
University; and Paul Hallacher, director of research
program development at Pennsylvania State Uni-
versity. (Pradeep Khosla, dean of the College of
Engineering at Carnegie Mellon University and chair
of the Regulation and Policy Working Group, was
unable to attend.)

Ashby, chair of the Accelerating Innovation Work-
ing Group, explained that the group developed five
broad objectives designed to accelerate innovation
and improve the nation’s competitiveness. Ashby
noted that within each objective, the group devel-
oped three to five actionable recommendations to
achieve the desired outcome.

The first objective, Ashby said, is “to form and
leverage teams across various sectors—from
industry, academia, the laboratories—and to achieve
clearly articulated innovation outcomes.” The
outcomes should be of sufficient scale to address
societal problems facing the nation, he stated. Ashby
briefly reviewed the supporting recommendations
to achieve the objective, such as structuring gov-
ernment sponsored competitions to encourage
public-private partnerships. He noted that the

U.S. Department of Energy (DOE) hub competitions
were good examples.

The second objective is “to build communities of
commercialization and entrepreneurship.” Ashby
reminded participants that a recurring issue for
industry in previous TLSI dialogues is the difficulty of
interacting with the national labs. As a result, several
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of the recommendations are designed to enable
and incentivize engagements between national labs,
universities and industry.

The group’s third objective, Ashby said, is “to facilitate
greater sharing of intellectual capital” An important
recommendation tied to this objective is to ease
restrictions on labs and universities so they may
share their intellectual property (IP), including the
bundling of IP generated by consortia. “When look-
ing at the incentive mechanisms we use, people
often are awarded simply for the number of licenses
they produce, as opposed to making sure they have
a path for getting the idea out into the market;
Ashby said. “As a result we don't know how many
licenses sit as opposed to actually getting the tech-
nology out and into use’

The fourth objective is “to create an innovation-
friendly policy environment” Ashby noted that
within this objective are several recommendations
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the Council has advocated for in the past, such as
making the R&D tax credit permanent, reforming
Sarbanes-Oxley and establishing a common set of
innovation metrics. The fifth and final objective is
“to bridge gaps in the innovation-to-marketplace
pipeline’ Ashby explained “there are two gaps, the
one that goes from invention to tech maturation to
develop the prototype, and another of moving the
technology out of the laboratory and commercializ-
ing/producing at scale in the market place’

Ashby pointed out that there are relationships and
interplay between the five objectives. For example,
the third objective encourages labs to work with
industry on commercial terms, including timely
contract negotiations with performance guarantees.
That recommendation dovetails with those from the
second objective to build communities of commer-
cialization and entrepreneurship. The DOE, Ashby
said, is working on a proposal to facilitate access to
labs and resources through new policies.

Bernstein, chair of the Talent Working Group, pointed
out that discussions about talent tend to focus only
on STEM education and that although STEM is an
issue of great importance, the group felt challenged
to think of recommendations that are important but
receive less attention. In doing so, the group decided
to frame its recommendations around the idea of
building talent needed for competitiveness. Bern-
stein observed that from an employment standpoint,
the United States is no longer primarily a manufac-
turing nation. The nation, however, cannot survive
solely on the service industry. Bernstein explained
how Council initiatives in manufacturing and high
performance computing led the working group to
focus in part on how to educate and train for modern
manufacturing.

A primary focus of the working group is on com-
munity colleges, Bernstein said. Community colleges
are not only a pathway to an associate’s degree and
a four-year institution, he said. Community colleges

Mel Bernstein, Northeastern University.

have great potential to collaborate with industry and
universities to re-train and confer 21st century skills
to the workforce. The working group has conferred
with the American Association of Community Col-
leges (AACC) and found common interests.

President Barack Obama has identified commu-
nity colleges as a critical element in revitalizing the
nation's competitiveness, Bernstein added, and the
federal government is putting together training
resources for that purpose. The AACC is also pre-
paring a study to be released in the spring of 2012
with recommendations on how community colleges
can take action and be leveraged more effectively.
“We believe that there is a real opportunity here to
collaborate; to really be able to link our interest and
our activity around competitiveness with this large
network of institutions that has populations of young-
er people looking to be prepared, but also more
mature workers seeking re-training,’ Bernstein said.

Paul Hallacher, chair of the Innovation Outreach
Working Group, introduced three perspectives that
frame the group’s mission. “First would be policy
advocacy,’ he said. “How do we reach out to policy-
makers in Congress, in state governments, and at all
levels to convey a coherent and consistent message
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that innovation is important and what might be done
from a policy perspective to enhance the innovation
ecosystem. A second perspective overlaps with the
Talent Working Group, and that is how do we inspire
young people and educate them through unique
educational experiences to be innovative and entre-
preneurial. The last perspective is public outreach—
how we convey the value of innovation to people
through the media”

Hallacher noted that the group focused a lot of its
attention on the policy advocacy perspective because
innovation policy can be controversial. For example,
the DOE Energy Efficient-Building Hub headquar-
tered at Penn State is an innovation policy approach
that some members of Congress do not feel is
worthwhile. Advocacy plays an important role in
mitigating controversy by explaining to policymakers
on both sides of the political spectrum the value of
public-private partnerships in innovation and com-
petitiveness.

Recognizing that every member of Congress has
important research facilities and industrial organiza-
tions in their districts, the group recommends creat-
ing local councils made up of research universities,
national laboratories, industry and small businesses

to meet with members of Congress and local officials
in their districts to advise them on an ongoing basis
and educate them about the innovation assets in the
region. “When the seat changes to another elected
official; Hallacher stressed, “you continue to advise
the seat, not the person. We, as the science and
engineering community, should take it upon our-
selves to form such councils and provide advice to
our members and our districts, with an overarching
theme that comes from the Council on Competitive-
ness and similar organizations.” Using this model,
Hallacher suggested a pilot project with strategic
members of Congress.

Chris Mustain presented the update for the Regula-

tion Policy Working Group. Mustain reminded partici-
pants that the TLSI Dialogue 6 Pre-Report discusses
the policy and regulatory issues in greater detail, and
therefore he would only highlight some of the major

recommendations.

One issue the group feels would have a great impact
is overhauling international trade in arms regulations
(ITAR) that control U.S. exports. President Obama
announced an ITAR reform agenda in 2010 to create
a single export control list, a single primary enforce-
ment agency, a single IT system for export controls
and a single licensing agency. Comments were col-
lected on proposed regulations that are still under
review. Realizing the reform effort's objectives will
take more than regulations. Congress needs to pass
legislation for it, but the Chair of the House commit-
tee with lead jurisdiction has expressed skepticism
of such sweeping reform. The working group would
like to advance export reform by evaluating the
administration’s reform proposal and engaging the
administration and Congress to pursue the reforms
deemed essential.

Another issue of concern for the group is federal
support for basic research. Mustain praised the in-
creased financial support as a result of the Council’s
National Innovation Initiative and the corresponding
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legislation, the America COMPETES Act. However,
budget constraints and the looming debt and deficit
issues have reduced federal support, which Mustain
explained was a critical issue. “If we continue to take
those budgets down five to ten percent per year,

it's not going to be very long before we will be back
to funding levels of FY 2007 that we thought were
inadequate to generate the innovation our country is
going to need to be competitive’

The group also focused on the issue of high-skilled
immigration reform. The primary challenge is decou-
pling this issue from the broader illegal immigration
debate. Mustain affirmed that politicians on both
sides of the aisle generally support giving green
cards to Ph.D. graduates from outside the United
States, but the upcoming election year will challenge
progress on this issue.

In closing, Mustain discussed patent and tax reform
issues. He reviewed the recently enacted America
Invents Act that creates a first to file patent system,
new regulations to reduce litigation, mechanisms to
reduce the patent application backlog and fast-track
procedures for patent applications.

Mustain noted that the one working group recom-
mendation on which little progress has been made
is to remove conflicts between the tax code and
regulations governing university research. Mustain
cited the example of using tax exempt bonds to
build research facilities. Internal Revenue Service
rules limit public-private collaboration in such
facilities, but the funding from research agencies is
often conditioned on establishing such partnerships.
Promoting regulatory cooperation is an important
objective of the group.

%

Cheryl Martin, Advanced Research Projects Agency — Energy, and Chris
Mustain, Council on Competitiveness.

Discussion

Jim Phillips, chairman and CEO of NanoMech,
complimented the report of the Accelerating Inno-
vation Working Group as being comprehensive and
actionable. Phillips called attention to the importance
of the second objective to build communities of com-
mercialization and entrepreneurship. “| believe that
there is a tremendous amount of stranded intellectual
property in our universities and labs, and these rec-
ommendations will help address that” He suggested
that the group also consider calling for an incen-
tive that the government would offer universities to
commercialize their IP through small companies.

Wince-Smith suggested that the group consider
possible test-bed technologies on which the U.S.
public and private sectors could focus their efforts.
She suggested materials as a possible example
because of the importance of rare-earth minerals
and need to develop substitutes or new extraction
technologies. The test bed technologies, Wince-
Smith said, should be “game-changers for our
nation’s future.
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Bart Gordon, partner at K&L Gates and a distin-
guished fellow with the Council, replied that ARPA-E
is working on several such energy-related projects,
including rare earth substitutes. He suggested that
the TLSI might be most helpful by organizing com-
munities of interest that could help span the produc-
tion valley of death. “ARPA-E can get them through
the proof of concept and prototype valley, but not the
second one,” he commented.

William Brinkman, director of the DOE Office of
Science, commented that the DOE is heading in
the direction outlined by Wince-Smith through the
creation of regional “hubs” of directed research to
accomplish specific goals. He noted the Fuel-from-
Sunlight hub in California and future plans for a
hub focused on battery technology. In each case,
the Department channels funding from multiple
sources to government-university-private sector
partnerships centered in a region, thus building a
community of expertise.

Johnson and Phillips praised the Talent Working
Group’s focus on community colleges. Johnson
suggested that many U.S. students who earn col-
lege degrees may be better served by vocational or
technical educations. He also suggested that the

term “vocational education” might be re-branded,
perhaps to “career readiness,’ to confer an equal value
between career skill training and a college education.
Phillips agreed, and added that most high schools
have dropped shop classes and other instruction in
skilled trades from their course work. He urged that
that trend should be reversed so some level of train-
ing begins before entering a community college or
trade school.

Frank Douglas, president and CEO of the Austen
Biolnnovation Institute in Akron, suggested that
community colleges bring in faculty from industry to
work in conjunction with existing faculty on courses
around practical industry problems. Mustain noted
that the AACC is developing a set of recommenda-
tions/reforms, and that the TLSI could partner with
them to advance such ideas.

Gordon reminded participants of the shortage of
teachers with math and science backgrounds. He
cited data from the Rising Above the Gathering
Storm report that 58 percent U.S. middle school
math teachers have neither a certification nor back-
ground in math. He also noted that 92 percent of
physical science teachers have neither a certifica-
tion nor a degree in the physical sciences. “If you
don't have a teacher with a core understanding, they
can'tinspire, he stated. Gordon suggested that the
Council advocate scholarships for math and science
students who agree to teach for five years after
earning their degree. He also supported programs to
bring industry professionals into schools and to shift
responsibilities for some of these programs from the
National Science Foundation to the Department of
Education, which has more resources.

Andrew Garman, founding partner at New Venture
Partners, observed that many recommendations
require congressional action. How much time do we
have to make the impact that we desire?” he asked
rhetorically. Garman suggested that TLSI participants
consider additional ideas on how agencies and non-
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Andrew Garman, New Venture Partners.

governmental actors can take action without waiting
on Congress. He also urged new ideas on how to
drive change on issues like immigration law. ‘| think
we have the clout to have that discussion irrespec-
tive of what administration is in power. We should
focus our energy in a way that lays a timetable for
outcomes on the issues we choose!’

Garman also emphasized that a serious discussion
about investments in innovation should be under-
taken within a larger framework of how those invest-
ments will be paid for as part of a long-term plan to
tackle America’s fiscal imbalances. “It is a substan-
tive and serious exercise to ask for money on an
escalating basis for our priorities,’” he postulated.

Thomas Guevara, deputy assistant commerce sec-
retary with the Economic Development Administra-
tion (EDA), suggested creating a national dialogue
about innovation infrastructure. The focal point, he
stressed, should be employer outcomes. “We need

Thomas Guevara, United States Department of Commerce, Economic
Development Administration.

employers to demonstrate how public-private invest-
ments in innovation infrastructure result in real job
gains longitudinally, increased wages longitudinally,
as well as setting the basis for additional innovation”

Evans reminded the group about the online survey
distributed to TLSI members and encouraged them
to participate. The survey could be an important tool
for the Council to suggest technology priorities for
the nation. Building on Hallacher's outreach remarks,
Evans described the Forum for Innovation and
Technology, an outreach model the Council used in
the past to educate members of Congress and their
staff about important legislation linked to innovation.
The forum created a cadre of innovation experts

on Capitol Hill, Evans noted. “That had a huge ben-
efit when legislation like America COMPETES was
presented, because folks there had eight or nine
years of indoctrination as to why innovation is impor-
tant” Evans urged the outreach group to consider a
similar model in addition to its proposal to reach out
through standing regional forums.
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Federal Outlook for Science, Technology

and Innovation

Dr. Cyrus Wadia
Assistant Director, Clean Energy and Materials R&D
White House Office of Science & Technology Policy

| am going to discuss the Material Genome Initiative,
a White House effort on advanced materials with a
call to action including specific deliverables that this
group could potentially adopt. Before | describe the
Material Genome Initiative, however, let me give an
overview of how the White House is thinking about
innovation.

The President’s Strategy for American Innovation
has three key themes. The first is investing in the
building blocks of American innovation. The second
is promoting market based innovation, and the third
is catalyzing breakthroughs for national priorities.
The Office of Science & Technology Policy (OSTP)
and the rest of the White House are doing a lot of
heavy lifting on the themes that we have been talk-
ing about today—STEM education, shaping priorities
in research and development that would go into the
president’s budget, as well as making sure these
priorities filter through some of the other proposals
like the American Jobs Act, the StartUp Act and the
America Invents Act.

But we are also involved in some smaller things that
potentially could have a more dramatic impact and
lead to innovation in a broader ecosystem. These
efforts speak more to the idea of public-private rela-
tionships or soft infrastructure. For example, there
is an effort with veterans called Blue Button, which
is a single point where veterans can download all
their health information and share it with whatever
health provider or other third party they would like.
This had such a dramatic impact that the Robert
Wood Johnson Foundation launched Blue Button.org

Chad Evans, Council on Competitiveness; Cyrus Wadia, White House
Office of Science and Technology Policy; and Deborah L. Wince-Smith,
Council on Competitiveness.

this past September to allow all consumers in the
United States to have a similar type of service. I'd
also like to tell you about a project spearheaded by
the nation’s chief technology officer, Aneesh Chopra,
which has nothing to do with federal action but relies
on state and other external stakeholder action. It's
called Green Button, which is the equivalent to Blue
Button in the consumer energy space. Working with
the three major utilities in California, the initiative will
open up consumer data to individual users of energy
in a simple format and could be shared with third
party vendors. The reason this is significant is that
utilities have often been an obstacle in opening up
this information, which would enable more innova-
tion. The data transparency should enable California
to take a lead role in smart grid technology innovation.

The Materials Genome Initiative falls under the third
bullet in the president’s innovation strategy, catalyz-
ing breakthroughs. The initiative is a broad effort to
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reduce the time and cost it takes to get material
from conception to market. Currently, it takes 20
to 30 years on average, and that's just far too long.
We want to bring that down to around five years,
and we believe we can do it in three key ways. The
first is developing the materials innovation infra-
structure. The second is achieving national goals
in energy security and warfare with advanced
materials. The third is equipping our next genera-
tion workforce.

As an interagency coordinator, OSTP has been
working with the Department of Energy, the Na-
tional Science Foundation, the Department of
Defense, and the National Institute of Science
and Technology to construct this vision. The presi-
dent announced the initiative in June with a call
for $100 million in the president's budget across
those four agencies, of which about 50 to 60 per-
cent is going to be newly allocated funds.

There are four cross-cutting themes. The first is
incentivizing open paradigms—sharing and access
to tools. This relates to the innovation infrastructure
that | was describing, which has computation, ex-
perimentation and data all on an equal footing. We
believe the lynchpin of this initiative could be the
data that enables us to communicate information
between scientists in national labs and industry;
between individual theoretical scientists who are
trying to develop new computational tools for pre-
dicting material behavior and industrial engineers
who are trying to deploy this in the field. The prob-
lem we've seen with the materials continuum—the
reason why we've had this 20 to 30 year time
frame—is that the materials community by defini-
tion tends to be very fragmented, and there'’s very

little incentive right now to offer open access to
information such as data properties or engineering
requirements. We want to break through that and
create the right type of environment.

The second cross cutting theme is developing in-
novation ecosystems. We don't want to build infra-
structure in a vacuum. We want clusters of activity
that are focused on specific materials problems, be
it alloys for light weighting vehicles or new protec-
tive material for soldiers in the field. We want to fa-
cilitate innovation ecosystems which would include
industry, the public sector, universities, research
labs and other stakeholders. It would be easy to
see incorporating the large original equipment
manufacturers, universities and national labs, but
in many cases the small and medium-sized busi-
nesses that are part of the supply chain have very
little resources to access these types of tools; to
train their workers; to be part of this solution. We
need to figure out ways to encourage that.

The third cross cutting theme is the infrastructure
itself and driving innovation across the computa-
tion, experimentation and data informatics. One
example of this is in the predictive properties of
materials. Looking at an early stage research dis-
covery project on battery electrodes, the tools we
use to model electronic behavior of those materials
is a very poor predictor. We often talk about “mate-
rials by design,” and this is part of it. We also talk a
lot about multi-scale models as part of the solution.
We want the right type of effort to make those
models better, and we believe that there is a link
between experimentalists, computational scientists,
industry and academia to bring that to fruition.



The last theme is catalyzing a shift in culture
across the entire set of stakeholders and scaling
these investments and efforts. We often don't talk

about this as an initiative per se, but as a move-
ment in the materials community—and the govern-
ment is playing a small catalytic role.

That is our vision. In addition to the funding priori-
ties, we are eager to get the seed capital into the
system, and we're engaging with stakeholders to
spur more external involvement. Some of the folks
in this room have already had discussions with us
on this point, and | am very interested to see how
we can better engage the TLSI and other efforts
led by the Council on Competitiveness, because

| believe there is a natural connection with our
activities.

Discussion

Gordon kicked off the discussion with a few remarks.
He introduced Cheryl Martin, the new deputy direc-
tor of ARPA-E for Commercialization, and he praised
the Department of Defense’s (DoD) partnership with
the DOE. “There is a very real commitment in their
efforts to jump start alternative energy,’ he said. The
DoD engaged for practical reasons of cost, resilien-
cy and operational security, Gordon emphasized. He
reminded TLSI participants that fuel in Afghanistan
can cost $400 per gallon, and that many soldiers
have been lost protecting fuel convoys.

Gordon, the former House Science and Technology
Chairman, also pressed industry leaders to devote
more effort and resources to support research ap-
propriations. “There are a lot of folks in Congress
right now who don't just want to cut research—they
want to do away with research. There is a misguided,
but sincere feeling among many that if something is
worth doing, if there’s a benefit from research, then
the private sector will do it—not really understanding
the difference between applied and basic research!
Gordon noted that although many top industry lead-
ers and business associations cite federal research as
one of their top five priorities, most of their lobbying
resources are devoted to tax and regulatory issues.

Gordon also addressed immigration, echoing the
TLSI sentiment that the U.S. system is overly restric-
tive and explaining that “high skill immigration has
been held hostage to illegal immigration, and so
nothing is getting done in Congress." He praised
Representative Lamar Smith’s Legal Workforce Act,
however, as a step in the right direction. The bill
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would not raise the number of immigrants allowed
into the United States, but would lift restrictions on
the country of origin for those immigrants.

Jay Cohen, principal at the Chertoff Group, sup-
ported Gordan’s point about basic research. “Only
the federal government has the deep pockets and
the patience to make the investment in the basic
research through the national labs and universities;
he said. Cohen continued, “Without sustained invest-
ment in basic research by the federal government, all
the other benefits we are talking about will accrue to
countries that follow the model we've used so suc-
cessfully for six decades.” Brinkman agreed, noting
that several countries are proving more willing to
invest in longer term projects than the United States.

Phillips also agreed with the importance of research
investment, but reiterated his concern that “as a
country, we don't harvest that incredible technology
out of the labs and universities nearly as well as we
could” Phillips stressed the importance of improved
technology transfer and commercialization policies.

Johnson closed by stating that adequate money and
ideas are available for commercialization in the Unit-
ed States, but that uncertainty is creating risk aver-
sion. “People are looking for stability in policy, the
market place and the economy before they make
capital investments in these innovations,” he said.
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High Performance Computing Initiative

Johnson introduced Brinkman and Tomas Diaz de la
Rubia, deputy director for science and technology at
Lawrence Livermore National Laboratory, to lead a
discussion on High Performance Computing. Diaz de
la Rubia began with giving an update on the Coun-
cil's High Performance Computing (HPC) Initiative,
which he co-chairs with Michael McQuade, senior
vice president for science and technology at United
Technologies, and Bob Buhrman, senior vice provost
for research at Cornell University.

Diaz de la Rubia explained the Council has promoted
the use of high performance computing as an accel-
erator for innovation for many years. The purpose of
the HPC Initiative is to facilitate access to comput-
ing capabilities at national labs and universities to
help accelerate innovation in the private sector and
enhance the nation’s competitiveness.

Diaz de la Rubia shared observations from a recent
visit to China that he and Wince-Smith took to better
understand HPC developments there. He described
the delegation as surprised by the level of invest-
ment and speed with which progress has been
made. Though Chinese computing centers are now
using U.S. components, “they surprised us by how
aggressively they're developing indigenous tech-
nologies—their own semiconductor chips, memory,
interconnections, and own logic” Diaz de la Rubia
noted Chinese intent to lead global markets in these
technologies. He attributed much of their success to
an influx of Chinese citizens who gained HPC expe-
rience in the United States.

The most important discovery the delegation found
was how tightly the Chinese are linking supercom-
puting to industry. “They are coupling supercomput-
ing with their industrial development in a very tight

Tomas Diaz de la Rubia, Lawrence Livermore National Laboratory, and
William Brinkman, U.S. Department of Energy Office of Science.

way, Diaz de la Rubia stated. “All their supercom-
puting centers are based on the idea of using high
performance computing to accelerate indigenous
technology development in energy, manufacturing,
materials and aerospace—all industries around the
Chinese five year plan”

To advance HPC usage for U.S. competitiveness,
Diaz de la Rubia announced a new pilot program

at Lawrence Livermore National Laboratory called
*hpcdenergy incubator” The idea behind the pro-
gram, he explained, “is to launch an incubator in
which U.S. companies gain access not only to com-
puters, but also access to ecosystems—teams of
people, computer scientists, mathematicians, algo-
rithm experts, domain scientists in different energy
technology sectors, and basic researchers inside the
laboratory” Industry will be able to leverage these
teams to advance a particular program in energy
technology.
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HPC FOR ENERGY INNOVATION

Entrepreneurship and Innovation
through High Performance Computing

www.hpc4energy.org

Brinkman offered several examples of HPC capabili-
ties in the national lab system being used to advance
U.S. competitiveness. He noted modeling for multi-
component materials “that you couldn’t imagine in
the very recent past”’ He shared efforts that reduced
wind drag on trucks and planes, and shared that the
DOE has the computing capability to run large sys-
tems, as it does for other government agencies, that
might be extended to the private sector. “There are
ways in which we can really change the dimension
of how computers are used,’ Brinkman stressed.

The DOE science director also asserted that “we
have every intention of trying to stay in the competi-
tion for the best capability in the world. We think we
will have very shortly a three exascale machine on
line” By the end of 2012, Brinkman predicted that

10 to 20 exascale machines could be online. “The
next 10 years are going to be very interesting times
in computing, and the Department intends to keep
the country at the forefront of developing and using
very high-speed computing.’

Discussion

Tilak Agerwala, vice president of systems at IBM,
began the discussion by calling the group’s attention
to the challenge of developing software for HPC.

‘I am really worried about the ability of the Chinese to
put together a complete software ecosystem and the
applications. That's where | think we need a lot more
focus if we're going to get HPC into the hands of
small to medium businesses and large enterprises.
Agerwala concluded by suggesting the Council focus
on the development of a software ecosystem for
HPC along with the development of hardware.

Diaz de la Rubia agreed with Agerwala and stated
that the Chinese have a funding advantage over

the United States in the development of a software
ecosystem. "The Chinese have a relative advantage
because they have an open book and the talent,
whereas we have a lot of sunk investments over
decades and a particular way of writing software for
these machines. We don't have a lot of investment in
writing software for big data”

Ravi lyer, vice chancellor for research at the Univer-
sity of lllinois, commented on how the United States
does not have as high of a level of investment in
HPC as China, and probably will not for the foresee-
able future. lyer asserted that America must focus its
investments in basic research and develop a frame-
work where labs and universities collaborate with
industry to develop innovation.
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The Path Forward: Implementing the

TLSI| Agenda

Evans reiterated the idea put forth for the TLSI to
develop a series of high-impact project opportuni-
ties framed around the recommendations created
by the group.

The co-chairs thanked participants and emphasized
the importance for TLSI moving forward to develop
and implement projects to gain value from the
recommendations.

Wince-Smith thanked participants and the Naval
Academy for hosting the meeting. She echoed the
importance of the TLSI initiative moving forward
to take action on the recommendations. She also
suggested framing several objectives of the TLSI
as national security issues.
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Conclusion

Throughout the TSLI Dialogues, participants have
emphasized that issuing recommendations will not
be enough. They expect to engage public and private
sector stakeholders to ensure that the U.S. environ-
ment for research and technology commercialization
is improved tangibly. To that end, the Council looks
forward to establishing an implementation road map,
committing to an aggressive agenda and measuring
results.

As evidenced by the Council’s pioneering /Innovate
America report of the National Innovation Initia-

tive, good ideas and hard work can translate words
into deeds. TLSI members are aware of the political
obstacles to enacting meaningful reforms, but they
are equally aware of the opportunities that could

be unleashed by those reforms—opportunities that
could usher in new innovations that could transform
America’s economy and make life dramatically better
for millions of people.
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SEA 06T S&T Program Officer
NAVSEA

Mr. Chad Evans
Senior Vice President
Council on Competitiveness

Mr. Andrew Garman
Founder and Managing Partner
New Venture Partners LLC

Dr. Brian Goldiez

Deputy Director, Institute for Simulation and
Training

University of Central Florida

Honorable Bart Gordon
Partner

K&L Gates; and
Distinguished Fellow
Council on Competitiveness

Ms. Rachel Goslins
Executive Director
President's Committee on the Arts and Humanities

Mr. John Grosh

Computing Applications & Research Department
Head and Deputy Associate Director for Programs
Lawrence Livermore National Laboratory

Deputy Assistant Secretary Thomas Guevara
Economic Development Administration
United States Department of Commerce

Dr. Michael Halbig
Vice Academic Dean
United States Naval Academy

Dr. Paul Hallacher
Director, Research Program Development
Pennsylvania State University

Mr. Walter Havenstein
CEO
Science Applications International Corporation

Dr. Ravishankar lyer
Vice Chancellor for Research
University of lllinois at Urbana-Champaign

Honorable Andy Karsner
Executive Chairman
Manifest Energy, and
Distinguished Fellow
Council on Competitiveness

Mr. Raymond Kwong
President
SCRAM Technologies, Inc.

Mr. Steve Maconi
Vice President for Development United States
Naval Academy Foundation

Dr. Reza Malek-Madani
Director, Research and Scholarship
United States Naval Academy

Mr. Byron Marchant
President and CEO
United States Naval Academy Foundation

Dr. Cheryl Martin
Deputy Director of Commercialization
Advanced Research Projects Agency—Energy

Dr. Steven Meier
Vice President, Technology
Lockheed Martin Corporation
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Vice Admiral Michael H. Miller
Superintendent
United States Naval Academy

Mr. Jason A. Moore
Technical Assistant to the Chief Technology Officer
Lockheed Martin Corporation

Dr. Patrick J. Moran

Senior Professor, Division of Engineering and
Weapons

United States Naval Academy

Mr. Chris Mustain
Vice President
Council on Competitiveness

Captain Peter A. Nardi
Director, Division of Engineering and Weapons
United States Naval Academy

Dr. Mark Peters
Deputy Director for Programs
Argonne National Laboratory

Dr. Andrew T. Phillips
Academic Dean and Provost
United States Naval Academy

Mr. Jim Phillips
Chairman
NanoMech

Dr. Thomas Rosenbaum
Provost
University of Chicago

Dr. Clara Smith
Post-Doctoral Research Scientist
Lawrence Livermore National Laboratory

Mr. Brad Spiers
Senior Vice President
Bank of America

Dr. Cyrus Wadia

Assistant Director, Clean Energy and Materials
R&D

White House Office of Science & Technology
Policy

Honorable Deborah L. Wince-Smith
President & CEO
Council on Competitiveness

COUNCIL ON COMPETITIVENESS
TEAM

Ambassador Frederick Bush
Executive Vice President
Council on Competitiveness

Ms. Amy Kaslow
Senior Fellow
Council on Competitiveness

Dr. Walter L. Kirchner
Chief Technologist in Residence
Council on Competitiveness

Dr. Cynthia Mclntyre
Senior Vice President
Council on Competitiveness

Mr. Jack McDougle
Senior Vice President
Council on Competitiveness

Mr. Douglas Rohde
Communications Director
Council on Competitiveness

Ms. Betsy Thurston
Vice President for Strategic Development
Council on Competitiveness

Mr. Phillip Typaldos
Program Manager
Council on Competitiveness
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CO-CHAIRS
Dr. Klaus Hoehn

Vice President, Advanced Technology and

Engineering
Deere & Company

Dr. Ray Johnson

Senior Vice President and Chief Technology

Officer
Lockheed Martin Corporation

Dr. Mark Little

Senior Vice President and
Chief Technology Officer
General Electric Company

MEMBERSHIP

Mr. Mike Adams

Vice President, Corporate Strategy and
Development

Constellation Energy Group

Mr. Montgomery Alger
Vice President and Chief Technology Officer
Air Products and Chemicals, Inc.

Mr. Tilak Agerwala
Vice President, Systems
IBM

Mr. Leo Annab

Corporate Senior Vice President
CA, Inc.

Dr. Steven Ashby
Deputy Director for Science and Technology
Pacific Northwest National Laboratory

Dr. Francine Berman
Vice President for Research
Rensselear Polytechnic Institute

Dr. Melvin Bernstein

Senior Vice Provost for Research and
Graduate Education

Northeastern University

Dr. Robert Buhrman
Senior Vice Provost for Research
Cornell University

Dr. Thomas Cellucci
Chief Commercialization Officer
Department of Homeland Security

Dr. Thomas Connelly, Jr.
Executive Vice President and
Chief Innovation Officer
DuPont

Dr. Walter Copan

Managing Director of Technology
Commercialization and Partnerships
Brookhaven National Laboratory

Dr. Jim Davis

Vice Provost, IT & Chief Academic
Technology Officer

University of California, Los Angeles

Dr. Tomas Diaz de la Rubia
Deputy Director for Science and Technology
Lawrence Livermore National Laboratory

Dr. Spiros Dimolitsas
Senior Vice President & Chief Technology Officer
Georgetown University

Dr. Steven Fluharty
Vice Provost for Research
University of Pennsylvania

Dr. Hank Foley
Vice President for Research
Pennsylvania State University

Mr. Andrew Garman
Founder and Managing Partner
New Venture Partners LLC

Dr. J. lan Gray
Vice President for Research & Graduate Studies
Michigan State University

Mr. Thomas Halbouty
CTO and CIO
Pioneer Natural Resources Company

Vice Admiral Alfred Harms, Jr.

Vice President for Strategy, Marketing,
Communications and Admissions & Special
Assistant to the President

University of Central Florida

Dr. Ravishankar lyer
Interim Vice Chancellor for Research
University of lllinois at Urbana-Champaign

Dr. Mehmood Khan

CEO, Global Nutrition Group and
Chief Scientific Officer
PepsiCo, Inc.

Dr. Pradeep Khosla

Dean, College of Engineering and
Dowd University Professor
Carnegie Mellon University

Mr. Timothy Lyons
Senior Vice President
Bank of America

Dr. Ajay Malshe

Founder, Executive Vice President, and
Chief Technology Officer

NanoMech

Dr. Merle McKenzie
Senior Advisor to the Associate Administrator
National Aeronautics and Space Administration

Dr. Michael McQuade
Senior Vice President, Science and Technology
United Technologies Corporation

Dr. Sethuraman Panchanathan

Senior Vice President for Knowledge Enterprise
Development and Director of the Global Institute of
Sustainability

Arizona State University

Dr. Mark Peters

Deputy Associate Laboratory Director for Energy
Sciences and Engineering

Argonne National Laboratory

Mr. Jim Phillips
Chairman and CEO
NanoMech

Dr. John Poate

Vice President for Research and Technology
Transfer

Colorado School of Mines

Dr. Bart Riley

Founder, Chief Technology Officer and Vice
President of Research and Development
A123 Systems, Inc.

Dr. Thomas Rosenbaum
Provost
University of Chicago
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Dr. Steve Rottler
Chief Technical Officer and VPfor Science, Technology and Research Foundations
Sandia National Laboratories

Dr. Harold Schmitz
Chief Science Officer
Mars, Inc.

Mr. Alan Taub
Vice President, Global Research and Development
General Motors Corporation

Dr. Tom Uhlman

Managing Partner
New Venture Partners LLC

Dr. Thomas Zacharia
Deputy Director for Science and Technology
Oak Ridge National Laboratory

SENIOR GOVERNMENT PARTICIPANTS

Ms. Laura Adolfie
Acting Director, STEM Development Office, Research Directorate
Department of Defense

Mr. Brad Nelson
Office of the Under Secretary of Defense for Acquisition, Technology & Logistics
Department of Defense
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