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After our first full year of National Engineering Forum regional dialogues, we are
\ encouraged by your support, energized by your ideas, and eager to learn more
in our quest for solutions to the engineering enterprise’s greatest challenges:
capacity, capability, and competitiveness — the 3C’s.

It is clear as we talk to engineering leaders across the United States that the time has come to elevate

to national consciousness the power of engineering to solve the greatest issues facing our country: from
mitigating climate change, to enhancing cyber security, to balancing and optimizing resources for energy,
food, and water. The National Engineering Forum (NEF) is the platform for engaging in those conversations.

We've enlisted hundreds of leaders from government, academia, industry, labor, national laboratories, the
arts, finance, and media in the NEF movement to develop actionable solutions to the 3C’s. Each dialogue’s
conversations build on what we've learned so far, and we are encouraged by your enthusiastic, passionate
participation.

We've also launched our NEF Generation (NEF Gen) initiative to involve engineering students and engineers
who are in the first few years of their careers in our mission to find solutions to the 3C’s. Capturing the energy
and enthusiasm of the next generation of engineers and incorporating their ideas

into what we learn at each dialogue is further informing the NEF agenda.
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thoughtful, and focused on solutions. But the dialogues and conversations are
just the beginning. We must keep the momentum from each regional event going WHAT IS NEF?
strong, and we are grateful for your involvement which has been, and is still, The National Engineering

Forum (NEF) is a
movement focused on

) creating solutions for three
Sincerely, challenges facing the U.S.
engineering enterprise:

capacity, capability,
g 7). . and competitiveness.
/%,,:/”’7 f JL’{A/(‘“’;{’ W &ﬂ MW“GQ«% Momentum-building
regional dialogues involve
leaders from industry,
Jeff Wilcox Deborah L. Wince-Smith academia, media, and
Vice President of Engineering President & CEO government in shaping
Lockheed Martin Council on Competitiveness the agenda and building a
NEF Co-founder NEF Co-founder community of action.

critical as we move forward.
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The National Engineering Forum’s regional dialogues bring together thought leaders to focus on
three engineering challenges: capacity, capability, and competitiveness - the 3C’s. Participants rep-
resent stakeholder groups that are well positioned to address the 3C’s and enable a dynamic view
of the past, present, and future of American engineering. As the NEF community of action builds, it
generates the ideas and solutions that fuel the movement.

The format of a NEF regional dialogue is structured to
cultivate rich conversation around the 3C’s. Attendees
hear from NEF leadership, our regional hosts, and
inspiring local engineering leaders. Then, during a
working dinner, participants engage in a guided, but
lively, dialogue centered on their own experiences.

With the goal of facilitating insightful conversation,
NEF asked hundreds of regional dialogue participants
across the nation two questions:

e Which factors helped this region become
important to engineering, and does the region
still have what it takes?

* How can we better communicate the
importance of engineering to ensure our
technical workforce has the capacity
and capability to ensure our nation’s
continued competitiveness within the global
environment?

FINDINGS TO DATE

Building on the success of regional dialogues to
date, the National Engineering Forum is cultivating
and curating solutions, while expanding the network
of support through regional leaders invested in
advancing American engineering. Each dialogue’s
conversations build on those that preceded it. At this
juncture, we have the advantage of seeing themes
emerge, while still having numerous dialogues ahead
which will add to our findings, illuminate the areas
with the most critical need, and create action plans
that truly address the challenges facing our nation’s
engineering enterprise. We have confidence in these
findings because they are distilled from informative,

thoughtful conversations held with influencers who
live and work in America’s engineering hubs.

A content analysis of the dialogue transcripts to-date
reveals five distinctive themes:

* Understanding the Nature of the 3C’s

* Education Advocacy

* Public Perception of Engineers and Engineering
* Public and Private Investment

* Immigration Reform

Within each theme, participants provided actionable
recommendations to address the 3C’s.

DEFINING THE PROBLEM

Participants explored the challenges facing the
engineering community in the context of the 3C’s.
Questions were raised about the underlying causes
of the capacity, capability, and competitiveness
challenges and whether they vary by region and
industry.

Their questions represent the gap in the public and

professional understanding:

* Is America really facing a shortage of talent?

* What is causing the shortage of qualified
engineers? Is it retiring baby boomers, growing
demand for STEM talent, claims of the low wages
relative to other sectors, or some combination of
these factors?

» Are there shortages in all sectors and regions or
just a subset?

* How do American engineers rank internationally?



Detroit, Ml

“Michigan has more engineers

per capita than any other state.
Because of that, we are proud to
partner with NEF as co-host of

the Detroit regional dialogue. Our
capability and capacity to innovate
and translate ideas into solutions
is a competitive advantage that will
have a great impact on our state’s,
and our nation’s, economic future.”

DOUG ROTHWELL, PRESIDENT & CEO, BUSINESS
LEADERS FOR MICHIGAN

EDUCATION ADVOCACY

The demands of 21st century innovation require an
evolution in engineering education, and possibly

a national vision to guide changes throughout the
education pipeline from primary and secondary
schools (K-12), universities, community colleges and
technical schools, and continuing education.

Increasing engineering capacity is dependent on

an educational system that is steeped in Science,
Technology, Engineering, and Math (STEM).
Engineering is the “verb” that brings the other three
subject areas to fruition. Science is evident and we
know what it does through its prominence in the media
and other avenues. Technology is in our pockets and in
our hands — it’s a noun, a thing. Math is the language of
the universe. Value is created through the engineering
process where you apply the science, technology, and
math fundamentals and manifest an idea.

Educators should be given resources and tools to
creatively rethink pathways through the American
educational system. We have heard a call for a new
way of thinking that expands the scope of a traditional
education. For example, offering dual-degree
programs at liberal arts schools, urging students

at engineering schools to pursue an education that
includes arts and humanities, and attracting students
by integrating the arts with STEM - creating STEAM.
Furthermore, participants noted the importance

of strengthening efforts to inspire engineering in
minority groups, not only to address the capacity
challenge, but also to encourage diversity of thought
and experiences as we seek collaborative, creative
solutions to 21st century challenges.

PUBLIC PERCEPTION OF ENGINEERS

AND ENGINEERING

A key area that must be addressed is the need to
communicate the essential nature of engineering

to the nation — the general public and specific
constituencies such as elected officials at every level
of government, educators from kindergarten to post-
graduate, and corporate leaders. It is of the utmost
importance that we define engineering in a way that
prioritizes and underscores its crucial role in national
security, prosperity, and our competitiveness in a
global economy.

For the NEF movement to be effective, all citizens
must be energized and that should drive a multimedia

NEF REGIONAL DIALOGUES
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NEF messaging campaign, heavily leveraging

social media, industry partnerships with educational
institutions and nonprofit organizations, and informing
students, parents, and educators about engineering.
Outreach should include diverse engineering role
models and diligent efforts to reach all communities.

PUBLIC AND PRIVATE INVESTMENT

Each region must clearly identify the assets that
make it unique and build awareness of those
assets’ value in order to attract investment to grow
the region’s — and the nation’s — competitiveness.
In doing so, capacity and capability will also

be enhanced as engineering careers become
more prestigious, attracting even higher levels of
talent for entrepreneurial ventures, and building
prosperity. Dialogue participants tell us leveraging
regional resources, including national laboratories,
manufacturing training facilities, shared research
platforms, and a commitment to investing in

21st century infrastructure, will cultivate a robust
engineering talent pool to facilitate the growth
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and competitiveness of small and medium-sized
companies.

IMMIGRATION REFORM

Differing ideological and political perspectives on
immigration reform have surfaced in the dialogues.
One point of agreement has been the need for
gathering input from other national engineering hubs
and giving thoughtful consideration before suggesting
an actionable solution. So far, the majority of opinions
fall into two main camps. Some stakeholders say
efforts such as the National Engineering Forum’s
focus on the capacity challenge will not directly
impact the U.S. engineering labor force for decades
and, therefore, immigration reform can provide

an immediate solution to the current demand for
engineers. Opponents of immigration reform efforts
maintain that granting more H-1B visas and increasing
the number of foreign-born engineers with permanent
resident status drives down labor costs in the private
sector, acting as a disincentive for American students
considering engineering degrees.



ACCOMPLISHMENTS

Regional Perspectives

Each region brings a unique view of the 3C’s. Below is a brief sketch of each dialogue
to date. For more details, the full synopses are available on the NEF website at

www.nationalengineeringforum.com.

NEW YORK CITY

Hosted by Stevens Institute of Technology
September 18, 2012

The inaugural NEF regional dialogue focused on
engineering’s role in propelling the human imagination
and underpinning human evolution. Participants
noted that engineering is the culmination of creative
synthesis, innovation, problem-solving, building,
creating, designing, and developing. They noted that
telling the compelling engineering story must become
a priority.

“We need to tap [students’] idealistic
streak and their desire for problem-
solving. We need to look at
engineering as a verb, not a noun.
Society needs to give meaning to
engineering, and engineering can
give context to math and science.”
DR. DINESH VERMA, DEAN OF THE STEVENS
SCHOOL OF SYSTEMS AND ENTERPRISES,

AND EXECUTIVE DIRECTOR OF THE SYSTEMS

ENGINEERING RESEARCH CENTER, STEVENS
INSTITUTE OF TECHNOLOGY

Facing Page (clockwise): Los Angeles, CA, Columbus, OH,
Houston, TX, Knoxville, TN, Albuquerque, NM.

KNOXVILLE, TENNESSEE

Hosted by Oak Ridge National Laboratory

April 18, 2013

Knoxville’s regional dialogue focused on better
communicating the power and potential of engineering,
re-thinking industry-university-labor-national laboratory
collaborations to create a more capable and competitive
cadre of engineers and engineering-aware Americans,
and linking engineering to solving global grand
challenges as a way to encourage greater engagement
from students and incumbent workers of all ages.

ALBUQUERQUE, NEW MEXICO

Hosted by Sandia National Laboratories

May 29, 2013

The Albuquerque dialogue reinforced the need

for greater diversity in engineering, a deeper
understanding and appreciation of engineering’s role
in U.S. growth and living standards, visibility and
communication of engineers’ roles in communities, and
building the capacity of engineers to be well-rounded,
teamwork-focused, and leaders in solving grand
challenges and meeting opportunities for competitive
advantage.

LOS ANGELES, CALIFORNIA

Hosted by the University of Southern California
June 11, 2013

In Los Angeles, the focus was on a robust enterprise of
innovative, creative engineers driving economic inclusion
and growth. Discussion centered on LA's history in the
nation’s 20th century global engineering dominance, and
its future, particularly industrial evolution — a changing
manufacturing profile with an engineering-heavy services
and entertainment ecosystem — and implications for long-
term competitiveness and prosperity.
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“As a nation we struggle to find

talented individuals, and it is difficult
to keep pace with the mission
needs. We are fortunate to be able
to attract staff from around the world,
but that is in part necessitated by
the fact we don’t cultivate enough
homegrown talent within the U.S.

In many cases the draw ‘back
home’ for scientists and engineers
from abroad is getting stronger as
economies grow globally and look
to the American model of innovation
to develop further.”

DR. THOM MASON, DIRECTOR, OAK RIDGE
NATIONAL LABORATORY

SAN DIEGO, CALIFORNIA

Hosted by the University of California, San Diego
October 10, 2013

San Diego participants pointed to skills and how
future demands relate to the current education
system. For K-12, that means exploring STEM
engagement levels and focusing on engineers’
positive impact. For higher education, it means
project-based learning and continuing education

for early-career professionals. To reinvigorate U.S
competitiveness, participants pointed to the potential
of advanced manufacturing to reduce costs.

SEATTLE, WASHINGTON

Hosted by the University of Washington and the
Pacific Northwest National Laboratory

October 14, 2013

Seattle’s discussions explored better communication
about the importance of engineering in the nation’s
global competitiveness. Participants discussed the
need to consider engineering’s role in managing
the balance of natural resource preservation and
pursuing new and existing energy resources.

They also explored how to increase engineering
class sizes to avoid discouraging or turning away
prospective students.

COLUMBUS, OHIO

Hosted by The Ohio State University

October 31, 2013

Discussion in Columbus explored issues of diversity,
collaboration, and communication. In particular, the
dialogue addressed how better to communicate the
importance of engineering to attract students to the
field and working with educators and industry to
ensure that the technical workforce has the required
skills for the U.S. to remain competitive within the
global environment.

HOUSTON, TEXAS

Hosted by Texas A&M University

November 12, 2013

Houston’s dialogue focused on addressing the lack of
engineering learning in early education and the need
to celebrate engineers. While improving education is
important, dialogue participants stressed the need for
engineers to reach out, recruit, and inspire potential
young engineers of the future.

DETROIT, MICHIGAN

Hosted by the University of Michigan,

Michigan State University, and Business
Leaders for Michigan

December 2, 2013

Detroit conversations centered on attracting and
retaining talent in Michigan, where there is only one
qualified engineer for every five open jobs. Education
was a theme, specifically, the gap between K-12 and
college preparedness, funding expanded engineering
departments, and businesses partnerships.
Participants also want to change the perception of
engineering and increase understanding of the skills
needed for viable engineering talent.

RALEIGH, NORTH CAROLINA

Hosted by NC State University and

Duke University

March 26, 2014

Discussions in Raleigh focused on the need to
expose K-12 students to engineering and increase
industry and university collaboration. Also of note,
capitalizing on the cultural, educational, engineering,
medical, and agricultural resources in the Raleigh-
Durham region and the need to retain talent locally.
Participants also noted the need to revitalize national
interest in and respect for engineering, particularly in
the ways it benefits society.

San Diego, CA

“If we believe that
engineering is empowering
society, which | strongly do,
the natural corollary is that
society needs to empower
engineering. In today’s
hyper-connected and hyper-
competitive world, U.S.
engineering must utilize all
assets for advancement.”
DR. YANNIS C. YORTSOS, DEAN OF THE

VITERBI SCHOOL OF ENGINEERING AT THE
UNIVERSITY OF SOUTHERN CALIFORNIA

1



Dr. Kathy Banks is Vice Chancellor
of Engineering, The Texas A&M
University System, and Dean of the
Dwight Look College of Engineering,
Texas A&M University. Texas A&M
was host of the Houston NEF
regional dialogue.

At Texas A&M, we're addressing the 3C'’s holistically
by changing the way we educate engineers. Motivated
by the statistic that Texas A&M University turns away
85 percent of engineering applicants — many of whom
are qualified to succeed — | recently embarked upon
“25 by 25,” an enrollment growth plan to increase

“We are a global society, and in
the future, engineers must be
prepared to act as ethical, socially
responsible, global citizens.
Beyond fundamental engineering
training, it will be essential for
students to work effectively in
interdisciplinary teams, embrace
diversity and communicate well. An
understanding of entrepreneurship
and the translation of ideas will
also be increasingly important.”

DR. MICHAEL B. BRAGG, DEAN OF THE UNIVERSITY
OF WASHINGTON COLLEGE OF ENGINEERING

access to 25,000 engineering students by 2025. “25
by 25” is not just about increasing enroliment, but
providing better instruction and learning opportunities;
leveraging technology and innovative methods

to transform the educational experience while
maintaining our status as a top-ranked research
program and doing so in a cost-effective manner.

The idea of doubling engineering enrollment over
a 12-year period is considered radical when most
universities are limiting or resisting growth.

We are rethinking every aspect of our educational
delivery. Our economic prosperity depends upon the
production of highly qualified engineering graduates.

Dr. Pradeep K. Khosla is Chancellor
of the University of California, San
Diego, which hosted the San Diego
NEF regional dialogue.

Universities educate next-generation
leaders, and produce translational
research that advances knowledge
and enriches lives. They also boost the economy
through the creation of new jobs and industries.

That is why universities play an important role in
addressing the National Engineering Forum’s 3C’s

— the capacity, capability, and competitiveness of
our engineering workforce. Higher education must
ensure that our 21st century engineering workforce
has the knowledge, skills, and visionary leadership
to tackle complex global challenges and increase our
competitiveness on the world stage.

Three decades ago, UC San Diego injected new life
into the San Diego economy as defense industry
funding was drying up. Engineers from our faculty,
staff, and alumni helped to expand and strengthen
the high-tech, bio-tech, and clean-tech industries
by spawning new research and courses, spinning
off companies, creating new jobs and training a

13
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“Our future competitiveness
depends on a skilled workforce of
engineers and innovators.”

DR. RAY O. JOHNSON, SENIOR VICE PRESIDENT &
CHIEF TECHNOLOGY OFFICER, LOCKHEED MARTIN

highly skilled workforce. We believe this model can
be replicated on a national level, if you join with us
to support engineers’ abilities to address our 21st
century challenges.

CAPABILITY
\ & Dr. James H. Garrett is Dean of
Carnegie Mellon University’s (CMU)
College of Engineering. CMU and the
University of Pittsburgh cohosted the

Pittsburgh regional dialogue.

Carnegie Mellon is one of the
universities committed to challenging
students and faculty to broaden their experiences
into different disciplines. Breaking down boundaries
is a disruptive force that often leads to better, more
creative, and more effective solutions. That’s an
important factor in both engaging students and
equipping them with the tools to solve our future’s
most complex problems.

Three examples:

* CMU is co-leading a multidisciplinary research
team charged with supporting bridge inspectors
through the use of small autonomous aerial robots.

* CMU engineers are exploring the overlap between
biological systems and design to confront disease
and address hunger.

» And our researchers are forging the future of
electric vehicles through synthesis of energy and
environmental policy, green design, and systems
optimization.

Those are just a few of many, many examples that
show the creativity of engineers and the impact of
their work on society.
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Elizabeth Wayman (left), Director of the Clean Energy Manufacturing Initiative at the U.S. Department of Energy, and Dr. David
Danielson (center), Assistant Secretary for Energy Efficiency and Renewable Energy at the U.S. Department of Energy, talk to a

student at the Knoxville regional dialogue.

Dr. Paul Hommert is the Director of
Sandia National Laboratories, which
hosted the Albuquerque NEF regional
dialogue.

At Sandia, our multidisciplinary
scientists and engineers solve
complex problems, address issues
of national and even global importance, and translate
basic science and engineering into technological
discovery and innovation. The three challenges
identified by the National Engineering Forum —
capacity, capability, and competitiveness — are vitally
important to the work we do here.

Engineering success at Sandia increasingly is built
on effective interdisciplinary teams. While there
will continue to be a strong need for fundamental

disciplines, success will depend on people who

also are adept at applying concepts from computer
science, biology, cognitive science, game and chaos
theory, and similar fields.

We talk about excelling at the practice of engineering.
It's a simple objective that includes engineers
bringing scientific developments to application. If U.S.
engineering remains effective at translating science
to application, we will retain technological superiority
in missile defense, cyber, antiterrorism, and space.
Similarly, it's important to the nation’s prosperity to
use engineering to turn scientific innovations into
products that come rapidly to market and increasingly
are made in the United States.

All of this makes Sandia vitally interested in future
engineers and scientists.

15
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Michigan State University President Lou Anna K. Simon
(left) and President of the University of Michigan Mary Sue
Coleman (right), along with Doug Rothwell, President and
CEO of Business Leaders for Michigan (not pictured) hosted
the Detroit regional dialogue.

“All of us — faculty, government
officials, industry, and media
representatives — have a role to
play in shaping the future. None

of us can do it alone. We need
academic institutions to devise
successful educational approaches.
We need government to support
research. We need industry

to support development and

commercialization. And we need the

media to help us inform the public.”

DR. DAVID MUNSON, THE ROBERT J. VLASIC DEAN
OF ENGINEERING, UNIVERSITY OF MICHIGAN

COMPETITIVENESS
F o W Dr. Tom Katsouleas is Dean of the
. = Pratt School of Engineering at Duke
- “;ﬁ. | University, who along with NC State
e : EN &= University Dean of Engineering Louis

i Martin-Vega, cohosted the Raleigh-
F/ £ M . Durham NEF regional dialogue.

.

A couple of years ago, | co-
organized with the ASEE an international workshop
on “The Role of Engineering Education in the Global

Economy.” The meeting happened to be in Shanghai
and provided a rare opportunity to see the growing

gap between Chinese and U.S. engineering education

over the past decade. As their former Minister of
Science and Technology told us, China was turning
out 750,000 engineers a year, but they could not find
jobs — yet at the same time, China’s industry couldn’t
find adequately prepared engineers to meet their
workforce needs.

To me, this underscores the importance of all three
C’s that we discuss in the National Engineering
Forum—it is not just capacity, but capability and
competitiveness that are crucial to creating an
engineering workforce that ensures American
competitiveness in the global marketplace.

We have to continue to support educational
programs that prepare students with engineering
fundamentals as well as a broad liberal arts context
for understanding how engineering addresses
society’s grand challenges and helps people lead
better lives. Fortunately, these last two messages are
also quite appealing to young people, and help draw
the diverse population we need into engineering to
build the capacity and capabilities we need for the
U.S. economy.

Mark W. Albers is Senior Vice
President of ExxonMobil.

The key is education. Our nation’s
competitive abilities rest on our
math and science education. And
yet, American students are not
ranking as highly as we need them
to. Our concern over these shortcomings is what
led ExxonMobil to become a founding sponsor of
National Math and Science Initiative (NMSI).

It is essential that students develop critical
reasoning skills — what they should know and be
able to do for later success in college and the
workforce.

Beyond education, there needs to be an increased
understanding by policymakers of the role of certainty
and sound policy as an essential part of the business
climate. Energy projects in particular take years of
planning, investment, and risk management from their
conception to reality. When policymakers and industry
understand their respective roles and responsibilities,
industry is free to generate new technologies and
opportunities — as we see in the ongoing creation

of millions of new jobs associated with the rise of
unconventional oil and natural gas development in
the United States. That’s just one example of what
American engineering and entrepreneurship can do.

“Engineers have the opportunity
to create great change in

the world — inventing a crazy
problem, solving it, and
suddenly changing our lives for
the better.”

RICO MALVAR, RETIRED DISTINGUISHED

ENGINEER AND CHIEF SCIENTIST,
MICROSOFT RESEARCH

17



NEF Generation

NEF Generation (NEF Gen) launched in 2014 as a way for engineering students and early-career
engineers to be involved in the National Engineering Forum movement. This community is the
future of the engineering enterprise. Students and young professionals are energized and eager
to be this country’s next great engineers. To capitalize on that energy and enthusiasm, NEF
Generation Meet-Ups are happening in various regional dialogue locations. In addition, we are
leveraging the power of social media through Instagram, Twitter, and other outlets to involve the
NEF Generation in taking action toward finding solutions to the 3C’s.

CASE STUDY

Beth Papanek is pursuing a Ph.D. in
Energy Science at the University of
Tennessee, Knoxville and was one
of the student scribes taking notes

| on the discussions at the Knoxuville “Tomorrow’s engineers
regional dialogue. .
need entrepreneurial and
experiential opportunities

As a student who eventually wants to
move out of the laboratory setting, the interaction with

industry leaders at the NEF regional dialogue was that emphasize Cross-

valuable as | was able to hear their concerns about L )

education and the abilities that employers desire, but d|SC|pI|nary education and
often find lacking, in job candidates. team solutions. We also

The regional dialogue made clear that science, must provide international
technology, engineering, and math (STEM) education . .

alone is not where the problems lie. Giving students experiences and meanlngful

skills in areas other than formal coursework and
focused research is an excellent way to train them for
the overarching concerns in industry.

interactions with industry.”

DR. DAVID B. WILLIAMS, DEAN OF THE

| learned that there need to be widespread changes COLLEGE OF ENGINEERING AT THE OHIO
in the way the workplace recruits and retains STATE UNIVERSITY

engineers to improve the nation’s competitiveness

in engineering. My hope is that interdisciplinary

programs proliferate to produce a better-rounded

workforce that can meet the challenges.

19
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Social Media

An interest in engineering is often piqued in childhood. Toys that enable kids to design, build, and
explore have inspired future engineers and innovators for generations. With that in mind, we asked
some of our NEF regional dialogue partners, “What toy inspired you?” Here are a few responses.
Find more in our newsletter story on www.nationalengineeringforum.com.

TELESCOPE

“The thing most responsible for
pursuing a career in science and
engineering was the dark sky of

a small town in Illinois. By the
time | was 10, | had decided that

| wanted to be an astronomer. My
parents gave me reclining outdoor
chairs for my birthday one year so
we could all look at the heavens
in comfort, followed in fairly

short order by a 6-inch reflecting
telescope. Over time, my interests
evolved, but it all started with
staring at the stars.”

JULIA PHILLIPS, DEPUTY CHIEF
TECHNOLOGY OFFICER, SANDIA
NATIONAL LABORATORIES

ERECTOR SETS AND
ELECTRONICS

“When | was 9, a friend of mine had
a pedal car; | asked him to flip it
upside down, and once | understood
it, I rushed home to build something
similar with my Erector set. On my
10th birthday, my Dad gave me an
electronics set. | was hooked. By
junior high | was spending at least
half my allowance on electronic
parts. By high school, | was building
high-power audio amplifiers and
music light boxes. Even though |
was a bit ‘nerdy,” my friends actually
thought | was ‘moderately cool’
(which was good enough for me)
because | brought cool audio gear
to the parties.”

RICO MALVAR, RETIRED
DISTINGUISHED ENGINEER AND CHIEF
SCIENTIST, MICROSOFT RESEARCH

® @NEFGeneration E

#ToysMakeTheEngineer

#capacity

HEATHKIT

“As a teenager, | loved building
Heathkit projects — by soldering
electronic components like
resisters, capacitors, and diodes
onto circuit boards. At the end of
the project, | had built my very
own clock or television. Those kits
piqued my curiosity and taught me
so much about electronics that |
went on to earn a Ph.D. in electrical
engineering.”

DR. RAY O. JOHNSON, SENIOR VICE

PRESIDENT AND CHIEF TECHNOLOGY
OFFICER, LOCKHEED MARTIN

#NEFdialogues

#competitiveness
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Looking Forward

Throughout 2014 and 2015, we are increasing our roster of partners, obtaining more grassroots
input from across the country, learning about the challenges you face in our nation’s engineering
hubs, and listening to your solution ideas as we build the NEF agenda.

We look forward to discussing the 3C’s in, Boston, Chicago, Atlanta, Phoenix, and more locations

to be announced.

JOIN THE MOVEMENT

This is our opportunity to report to you and articulate
our recent findings, which are only possible with your
involvement in growing the NEF movement.

But this report is not the entire story. In the last year,
NEF has reached thousands of people through our
dialogues, our website, our newsletter, and through
social media. It will take many more thousands to
achieve the goal of finding solutions to the 3C’s.

We call on you to help tell the American engineering
story and share the NEF mission.

We thank you for your role in advancing the NEF
movement, and we also encourage you to keep in
mind colleagues and associates who aren’t yet familiar
with the National Engineering Forum. Please share
this report with them. Communicating the impact of
American engineering on our daily lives and the future
of our nation is crucial. It will take all of us working
together to find solutions to the 3C’s and ensure a
secure and prosperous future for generations to come.

CONNECT WITH NEF

* Find out more and subscribe to the NEF
newsletter at the NEF website:
www.nationalengineeringforum.com

» Follow NEF on Twitter: @natlengforum

» Join the NEF Generation on Instagram:
@nefgeneration

ORGANIZATIONS REPRESENTED AT NEF REGIONAL DIALOGUES

107th State Respresentative District, Michigan « 25th State Senate District, Michigan « 30th State Senate District, Michigan * 8 Rivers Capital * Accenture *
Agile Technologies * AlO Robotics « AIO Technology « Air Products and Chemicals, Inc. « Aisin Automotive Castings Tennessee, Inc. « Ajinomoto Althea, Inc.
« Albuquerque Business First ¢ Alelo Incorporated * Alro Steel Corporation ¢ Altela, Inc. « American Axle & Manufacturing Holdings, Inc. « American Council
of Engineering Companies of Michigan « Arcam AB < Argonne National Laboratory « Arun Jhaveri and Associates * Association of Washington Business
AutoHarvest « Aviation Week & Space Technology « AVL Powertrain + BASF « Battelle Memorial Institute « BD Technologies « Bezos Family Foundation
Bioventus LLC « Bloomberg L.P. « Boeing * Bonneville Power Administration « Bray International, Inc. * Business Leaders for Michigan ¢ California Institute
of Technology  California State University, Long Beach « California State University, Northridge « Calpine « Carnegie Mellon University « Case Western
Reserve University « Caterpillar Inc. « Cheniere Energy, Inc. « Chevron « Cisco Systems, Inc. * Columbus 2020 + CommNexus * ConocoPhillips « Cornell
University « CorpInfo Services « Corporate Scenes « Corporation for a Skilled Workforce « Council on Competitiveness * Creative Artists Agency * Cree, Inc.
» Cunico Corporation * Cushman & Wakefield * Damol Innovation, LLC « Deere & Company « Deloitte & Touche, USA LLP « Deloitte Consulting LLP « Deloitte
Financial AdvisoryServices, LP « Deloitte LLP « Denso Manufacturing Tennessee, Inc. « Det Norske Veritas (USA) « Dewberry « Disney ABC Television Group
* Dow Chemical Co. * DownRange Global Solutions, Inc. ¢ Drillinginfo, Inc. « Duke University « East Tennessee Economic Council « EMCORE Corporation ¢
Engineering Society of Detroit «+ ENGlobal Corporation « ExOne * Explorer At Large « Exxon Mobil Corporation ¢ Faurecia « FedEx Corporation * Fluor
Corporation * Flywheel Ventures « FMC Technologies ¢ Focus: HOPE ¢« Ford Motor Co. * Frame.ly « Fulton Bellows, LLC « Garmin International, Limited « GE
Aviation « GE Energy * GE Global Research « Georgia Institute of Technology *« Georgia Research Alliance « Ghafari Associates « Global Analytic IT Services
(GAITS) » Golden LEAF Foundation » Google * Great Lakes Engineering Group * Grid2Home, Smart Energy Solutions ¢ Griffin Communications Group * Guy
M. Turner, Inc. « Halliburton Company « HBS Alumni Angels of Southern California « Hewlett Packard « Honda « Honda R&D Americas * Honeywell * Hyundai
« IBM « IBT « Idaho National Laboratory * Imperium Renewables, Inc. « INEOS O&P USA - Instituto Euvaldo Lodi - IEL/CNI ¢ Intel Corporation ¢ Internal
Revenue Service ¢ Itron, Inc. « lvy Venture Partners « Jones Engineering Solutions, LLC ¢« Kleiner Perkins Caufield & Byers * KMCO LLC « Knoxville-Oak
Ridge Innovation Valley « Lawrence Berkeley National Laboratory « Lawrence Livermore National Laboratory ¢ Life Technologies « LJA Engineering, Inc. ¢
LocationSmart « Lockheed Martin « Lone Star College * LookAllure « Lord Corporation « Los Alamos National Laboratory « Los Angeles Cleantech Incubator
* Los Angeles County Museum of Art « Marathon Petroleum « Massachusetts Institute of Technology * MediaHound * Meritor « MFR Consulting *« Michigan
Department of Transportation ¢ Michigan Economic Development Corporation ¢« Michigan State University ¢« Micro Industries Corporation « Microsoft
Research « Mission Support Alliance LLC « Mulkey Engineers & Consultants « N.C. A&T State University « N.C. Office of Science & Technology * NanoMech,
Inc. « NASA - National Additive Manufacturing Innovation Institute (NAMII) « National Bureau of Asian Research « National Center for Defense Manufacturing
and Machining (NCDMM) < National Institute of Standards and Technology ¢ National Instruments Corporation « National Renewable Energy Laboratory
New Mexico Computing Applications Center + New Mexico Manufacturing Extension Partnership « New Mexico Technology Council « North Carolina
Community College System « North Carolina General Assembly *« North Carolina House of Representatives « North Carolina New Schools « North Carolina
Senate ¢ North Carolina State University « Northrop Grumman * Northrop Grumman/Remotec, Inc. * Novati Technologies, Inc. « Nzyme2HC, LLC » Oak Ridge
Associated Universities « Oak Ridge National Laboratory « Office of Congressman Joe Barton « Office of Governor Rick Snyder ¢ Office of U.S. Senator
Martin Heinrich « Office of U.S. Senator Tom Udall - OHM Advisors ¢ Oil States International, Inc. « Oregon BEST « PAA Natural Gas Storage * PACCAR -
Pacific Northwest National Laboratory « Paramount Industries * Pellissippi State Technical Community College * Pennsylvania State University « Peregrine
Semiconductor Corporation ¢ Philips Healthcare ¢ Phillips 66 « Phononic « PineBridge Investments « Pioneer Natural Resources Company ¢« PlayWerks
Portland State University « PPG Industries « Prairie View A&M University « Pratt & Whitney « Procter & Gamble * Proteus Digital Health « Qualcomm Institute
* Qualcomm, Inc. « Racevine.com « Raytheon Company « Raytheon Ktech « Research Triangle Materials Research Science & Engineering Center * Rex
Hospital « RF Micro Devices, Inc. * Rice University * Robocasting Enterprises LLC * Rockwell Automation « Rosetta Resources Inc. «+ S & B Engineers and
Constructors * S&B Infrastructure, Ltd « SAIC « San Diego Regional Economic Development Corporation » San Diego Telecom Council «+ San Diego Union-
Tribune + Sandia National Laboratories * Sapphire Energy * SAS Institute + Scioderm « SCRA « Seattle Times * Semiconductor Research Corporation ¢
Semiconductor Research Corporation (SRC) « Shinano Kenshi Corporation « Shipman Technologies, Inc. * Sierra Systems ¢ skyTran « SMD Software, Inc. «
SME » Snohomish County Public Utility District « Society of Women Engineers « Space Center Houston * Spartan Innovations « Steelcase * Stevens Institute
of Technology * STI « Stratasys Ltd. « Streamline Media Group * Stress Engineering Services Inc. « Sumitomo Electrical Device Innovations USA, Inc. *« Sun
Country Industries ¢ Superior Energy Services * Taggle « TEAM Technologies * Tech 20/20 « Tech Coast Angels * Tenaris * Texas A&M Engineering
Experiment Station « Texas A&M Foundation » Texas A&M University « Texas Tech University « Texas Workforce Commission * The Dow Chemical Company
* The Ohio State University + The Research Triangle Park * The Texas A&M University System « The University of Akron « Tilofy « Toho Tenax America *
Toyota Technical Center « Trinity Industries, Inc. * Triple Helix Innovation « TRW Automotive ¢« Two Bit Circus * U.S. Department of Energy * U.S. Department
of Energy, Northwest Site Office « UltiMachine « Unconventional Resources, LLC « UniEnergy Technologies, LLC « United States House of Representatives
District 6 « United Technologies Corporation * Univerisity of Virginia ¢« University of California, Davis ¢ University of California, Los Angeles * University of
California, Riverside * University of California, San Diego ¢« University of Houston ¢ University of lllinois at Urbana-Champaign ¢ University of Michigan
University of Michigan-Dearborn « University of New Mexico * University of Pennsylvania ¢ University of San Diego * University of Southern California «
University of Tennessee, Knoxville « University of Texas at Austin « University of Texas at El Paso ¢ University of Virginia ¢« University of Washington « Valicor
« ViaSat, Inc. « Virginia Tech ¢ Visteon Automotive « Wake County Economic Development « Wake Tech Community College « Walsh College « Warner Bros.
Studios *« Washington Biotechnology & Biomedical Association » Washington Department of Commerce « Washington First Robotics « Washington Research
Foundation » Washington Roundtable « Washington State University « Wayne State University « Wohlers Associates, Inc. « Workforce Intelligence Network
World Trade Center of New Orleans ¢« Worthington Industries * Xerox Corporation ¢ Y-12 National Security Complex ¢
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FOR MORE INFORMATION ON THE
NATIONAL ENGINEERING FORUM:

CONTACT:
CHAD EVANS

(202) 969-3410
INFO@NATIONALENGINEERINGFORUM.COM

VISIT US AND SUBSCRIBE
TO OUR NEWSLETTER:
WWW.NATIONALENGINEERINGFORUM.COM

FOLLOW US:
TWITTER @NATLENGFORUM
INSTAGRAM @NEFGENERATION



