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National Security S&T is a Presidential 
P i itPriority

“Reaffirming America’s role as 
the global engine of scientific 
discovery and technologicaldiscovery and technological 

innovation has never been more 
critical … Our renewed 

it t t i dcommitment to science and 
technology … will help us protect 
our citizens and advance U.S. 
national security priorities.”
National Security Strategy, May 2010
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Elements of Innovation

“How then is America to maintain, or preferably 
enhance, the future standard of living of its citizenry? 
Th ( d i l th l ) iThe answer (and seemingly the only answer) is 
through innovation. 

Innovation commonly consists of being first to acquire 
new knowledge through leading edge research; being 
first to apply that knowledge to create sought‐afterfirst to apply that knowledge to create sought after 
products and services, often through world‐class 
engineering; and being first to introduce those products 

d i i t th k t l th h t diand services into the marketplace through extraordinary 
entrepreneurship. “

Ri i Ab h G h i S R i i d
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Rising Above the Gathering Storm, Revisited –
Rapidly Approaching Category 5 (2010)



I d t i l C  E i i  R&D t i l  t d d  t l  ip t  l bl  p  p t  

Industrial Commons
Industrial Commons – Engineering R&D, materials, standards, tools, equipment, scalable processes, components, 
and manufacturing competencies in platform technologies needed to produce cost-effective, safe and reliable 
products.  (Pisano & Shih, “Restoring American Competitiveness”, HBR, July 2009)

Completing the innovation cycle establishes the industrial 
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p g y
commons. Without the Commons we cannot manufacture,  

and we lose our ability to innovate next generation products.



The Missing Middle

Th “Mi i Middl ” A i t it lThe “Missing Middle” – A gap in access to capital 
or other key resources at a crucial step in the 
development of new businesses or newdevelopment of new businesses or new 
technology.

The gap often occurs at the stage of development 
where opportunity and uncertainty are both high.
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Taken from Gary Pisano and Willy Shih, “Restoring American Competitiveness”, 
Harvard Business Review, July-August 2009
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88Adapted from Dr. Deborah Jackson, 2011



Early-stage funding for startups is drying up 
as venture capital seeks later-stageas venture capital seeks later stage 

investments
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Federal R&D Portfolio
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Development 

* SOURCE: NSF Science & Engineering Indicators, 2010



Elements of the Valley of Death

Government
Private Sector,

VCsFunders

es

Large
Businesses

Small
Businesses

A d ies
ou

rc
e High Growth 

Entrepreneurs

Academia

Govt. Labs

R
e

Performers

1 2 3 4 5 6 7 8 9

Basic
Research

Applied
Research

Tech
Development

Prototype and Systems
Development

11

Technology Readiness Level
1 2 3 4 5 6 7 8 9



Net Job Creation within Startups
vs without Startupsvs. without Startups
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Source: U.S. Census Bureau, Business Dynamics Statistics

new jobs each year.
Source: Kauffman Foundation 
Research Series: Firm Formation and 
Economic Growth High‐Growth Firms 
and the Future of the American 
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Job Creation in Startups Net Job Creation Absent Startups

y
Economy, March 2010.



Workforce
“In recent years one‐fourth of the graduates of MIT are said to

Interest

In recent years one‐fourth of the graduates of MIT are said to 
have opted to go to work for financial firms on Wall Street.”
Norm Augustine to Senate Armed Services Committee, May 2011
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Students
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Data from American College Testing (ACT) 
indicate that fewer than one in five 
students are both interested and 

Low
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proficient in STEM subjects. 
SOURCE:  Business Higher Education Forum: 
“Confronting the STEM Challenge: A New Modeling 
Tool for U.S. Education Policymakers”



Middle-Skills Gap

• Middle‐skill jobs, which require more 
than a high school education but less g
than a four‐year degree, currently 
make up the largest segment of jobs in 
the U.S. economy.

• In 2006, about 50 percent of all jobs 
nationally were classified as middle‐
skill, but only 44 percent of workers 
had the education and traininghad the education and training 
required to fill those positions.

• During a month in 2009 when the 
economy lost a quarter of a million 
jobs, more than 60 percent of 
employers reported difficulty finding 
qualified applicants to fill current 
vacancies
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vacancies.
SOURCE: National Skills Coalition



Th Mi i MiddlThe Missing Middle:
Ideas for the FutureIdeas for the Future
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Winning the Future Through Investments in 
Innovation Education and InfrastructureInnovation, Education, and Infrastructure

“We know what it takes 
to compete for the jobsto compete for the jobs 
and industries of our 
time. We need to out‐
i t t d tinnovate, out‐educate, 
and out‐build the rest of 
the world.”

‐ President Barack Obama
January 25, 2011
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January 25, 2011



Science and Technology Enable 
Progress
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S&T supports new DoD capabilities

FY 2011 FY 2011
($ M)

FY 2011
Request

FY 2011
Appropriation

"Science and Technology" 
(S&T; "6.1" through "6.3")

DOD S&T ("6.1" - "6.3") 11,833 12,102

DOD basic research ("6.1") 1,999 1,947
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DOD applied research ("6.2") 4,476 4,492

DOD adv. Tech. ("6.3") 5,359 5,663



Manufacturing Initiatives
• FY12  Budget Request strongly supports Advanced Manufacturing

– DOD: $2 billion in Advanced Manufacturing over five years in DARPA and 
Manfuacturing Technology Program (Mantech)

– DOE: $500 million for DOE to support R&D for Advanced Manufacturing 
Technologies in energy

– NSF: increase of $87 M in basic & applied research funding to support 
Advanced Manufacturing 

– NIST: $75 million for TIP (Technology Innovation Program), $12 million to 
establish public private consortia, $763 million for NIST laboratories

• Organizational & Policy Changes
– PCAST Study on Advanced ManufacturingPCAST Study on Advanced Manufacturing
– NSTC: Interagency strategic coordination on Advanced Manufacturing
– Ron Bloom (Assistant to the President for Manufacturing Policy)

D t A i t t S t f D f (M f t i & I d t i l B
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– Deputy Assistant Secretary of Defense (Manufacturing & Industrial Base 
Policy) Brett Lambert

– Manufacturing Readiness Level usage & Acquisition Reform



Resource Allocation in DOD FY2002-FY2011* Average
PB Average Appropriation Average Suggested

In thousands of then‐year dollars
SCIENCE & TECHNOLOGY ACQUISITION PROGRAMS

*Only PB Average includes FY11 Request
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DoD Technology Transition Programs

TRL 1 TRL 2 TRL 3 TRL 4 TRL 5 TRL 6 TRL 7 TRL 8 TRL 9

6.1 6.2 6.56.46.3 6.7
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BA C
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Manufacturing Technology
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DPA Title III

USN Rapid Technology Transition



Shrinking the Missing Middle through 
I tiInnovation

22
Adapted from Dr. Deborah Jackson, 2011



Missing Middle: Performers

Universities G e r m a n  F r a u n h o f e r I n s t i t u t e s  
Ta i w a n ’s  I n d u s t r i a l  Te c h  R e s e a r c h  I n s t . Industry

Technology and Manufacturing Readiness Levels
1 2 3 4 5 6 7 8 9

gy g

ITRI is the Winner – Wall Street 
Journal Technology Award Sept. 2010.

Taiwan’s ITRI
Fraunhofer-Gesellschaft: Undertakes applied research 

f di ili i i d Taiwan s ITRIof direct utility to private industry.
Clustered approach with pilot production centers to 
close the gap between research and products 

Department of Defense Labs? Non-profit institutes?
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University Research Centers?

DOE Contractor Labs?
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“Bell Labs”?
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Government Procurement as a Catalyst

 Early military use helped 
10050

US Semiconductor Market Price and Military Use, 1962-19682
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Source: 1Morris, Peter Robin. A history of the world semiconductor industry. 1990, pg 75; 2Defense Science Board, "High Performance Microchip Supply“, 
2005.
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Early Adoption Opportunities

Electric Vehicles

Biofuels

Solid State Lighting
Photovoltaics

Prosthetics
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Expanding the Defense Industrial Base
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Prizes and Challenges

Urban
Challenge

Air Force Open Innovation Pavilion 

Partners: TSWG and ONR Global

27DARPA Network Challenge



Global Partnerships

Defense Acquisition University, January 2011
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The Role of Young, High-Growth Firms
Young Firms Account for Largest Share of Job Creation
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What to Do?
• focus on creating new firms• focus on creating new firms
• remove barriers to emergence of high growth companies
• target areas that are resources for high-growth firms: 

29Source: Kauffman Foundation

immigrants and universities



Startup America

• Expands access to capital for high‐growth startupsExpands access to capital for high growth startups 
throughout the country

• Expands entrepreneurship education and mentorshipExpands entrepreneurship education and mentorship 
programs to create jobs

• Strengthens commercialization of federally‐fundedStrengthens commercialization of federally funded 
research and development

• Identifies and removes unnecessary barriers to high‐y g
growth startups

• Expands collaborations between large companies 
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p g p
and startups



“ The spirit of service and selflessness that is seen in 
military communities across our country represents what 
is best about America, and as a Nation we owe our brave 
service members and their families more than gratitude –
we owe them the support they have earned…each of us 

“ As a military mom, I know how a simple act of kindness 
can make a difference to a soldier. It is our sacred duty to 
honor the service of those who sacrifice for our country –
and we can all play a role with a simple act of service.” 
– Dr. Jill Biden 

has a role to play in reconnecting with military families in 
our communities.” – First Lady Michelle Obama In Employment, Joining Forces will:

• Highlight the workforce potential of 
veterans and military spouses
• Expand employment and career 
development opportunities for veteransJOINING FORCES:

• Brings attention to the unique 
needs and strength of America’s 
military families. 
W k d

development opportunities for veterans 
and military spouses
• Help employers create military family‐
friendly workplaces

In Education, Joining Forces will:
• Works to ensure veterans and 
military families have the 
opportunities, resources, and 
support they have earned.
• Creates greater connections 

• Help schools become more aware of and 
responsive to the unique needs of military 
children and families
• Promote and support higher education 
institutions and programs that expand 
education opportunitiesg

between the American public and 
the military.
• Partners with citizens, 
communities, businesses, 
nonprofits faith based institutions

education opportunities,
• Ease transferability for military‐connected 
students and expand job training 
opportunities for spouses and veterans

In Wellness, Joining Forces will:
nonprofits, faith based institutions, 
philanthropic organizations, and 
government

• Call attention to the critical issues facing 
veterans and military families
• Expand access to wellness programs and 
resources for military spouses and families

F i f i ili
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For more information on ways to support military 
families in your neighborhood, go to 

www.joiningforces.gov



Workforce Development

NMSI’s APTIP program increases dramatically participation and performance of public high school 
students in rigorous college‐level work in math, science, and English, and expands access to college‐level 
courses, especially among traditionally under‐represented students. The APTIP program is a proven, 
comprehensive approach that increases teacher effectiveness and student achievement through contentcomprehensive approach that increases teacher effectiveness and student achievement through content 
training, teacher and student support, vertical alignment of teachers, open enrollment, and incentives. 

Rigorous 
Content‐

Master Teacher 
Mentoring and 

Focused 
Teacher Training

Open  Essential 
l f

Student 
Mentoring and

Vertical 
Teaming

Teacher and 

Enrollment Elements of 
Success

32

Mentoring and 
Increased Time 

on Task

Student 
Incentives



Workforce Development & Sharing

• Shared funding of g
scholarships/performance of 
graduate researchers
I d t ti i ti i f d l• Industry participation in federal 
STEM programs

• Industry IPA programs for DODIndustry IPA programs for DOD 
research and PM assignments

• Rotational assignments for 
federal S&Es into industry

• Adjust curriculum to encourage 
entrepreneurship
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entrepreneurship



How You Can Contribute

• Participate in Startup America Programs

l h• Participate in Personnel Exchanges

• Participate in STEM initiatives

• Policy Recommendations
‐ Public‐Private Partnership MechanismsPublic Private Partnership Mechanisms

‐ Early Procurement Activities

• Good News Stories• Good News Stories

• Ideas for Facility Visits
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Many Challenges Remain
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