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January 9, 2014

The Honorable Nikki R. Haley, Governor

The Honorable Richard Eckstrom, Comptroller General

The Honorable Curtis Loftis, Treasurer

The Honorable Hugh K. Leatherman, Sr., Chairman, Senate Finance

The Honorable W. Brian White, Chairman, House Ways & Means Committee

The Honorable John E. Courson, President Pro Tempore, and Members of the S.C. Senate
The Honorable Robert W. Harrell, Jr., Speaker of the House, and Members of the S.C House of Representatives
Dear Members of the South Carolina General Assembly and State Budget and Control Board:

I am pleased to inform you that the South Carolina Centers of Economic Excellence Review Board
has approved the SmartState Program 2012-2013 Annual Report to the South Carolina General
Assembly and the South Carolina Budget & Control Board and the 2012-2013 SmartState Program Audit.
I am equally pleased to report that the SmartState Program received another unqualified audit with no
material findings.

Both documents highlight the tremendous success of the SmartState Program. By the end of
fiscal year 2013, the SmartState Review Board had approved 51 research centers and 89 SmartState
Endowed Chair positions, of which 44 appointments have been made and announced. As envisioned by
the General Assembly, the SmartState Program is of great benefit to the state. The program is responsible
for more than $1.4 billion in non-state investment in the South Carolina economy—a 7:1 return on the
state’s $180 million investment from 2003 to 2008 and has also led to the creation of more than 8,000
jobs, many of which are high-paying, knowledge-based economy positions.

The report is being transmitted to the members of the Budget and Control Board, and by statute,
an electronic version of the SmartState Program 2012-2013 Annual Report and Program Audit is being
made available to members of the General Assembly through the Legislative Services Agency. The annual
report, along with other program information, is also available at www.smartstatesc.org. Should you
desire a hardcopy annual report, please contact Dr. Argentini Anderson at the South Carolina
Commission on Higher Education at aanderson@che.sc.gov or 803.737.2276.

The SmartState Review Board trusts the enclosed program reports will be helpful to you in better
understanding this important South Carolina program and looks forward to working with you in the
coming year and as the future of the program is considered. We greatly appreciate the work you
accomplish on behalf of higher education and academic research and for the betterment of South
Carolina.

Sincerely,

£ Yt

Chair, SmartState Review Board

cc: Ms. Marcia Adams, Executive Director, S.C. Budget and Control Board
Members, SmartState Review Board
Dr. Richard Sutton, Executive Director, S. C. Commission on Higher Education

SmartState — SC Centers of Economic Excellence
South Carolina Commission on Higher Education 1122 Lady Street, Suite 300 Columbia, SC 29201 803.737.2260 www.smartstatesc.org
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MISSION POSITIONING

The South Carolina SmartState® Program serves the public
interest by creating incentives for the state’s research
universities, in cooperation with other institutions of
higher education in the state, to raise capital from non-
state sources to fund endowments for specialized research
professorships. These professorships in turn serve as

the nucleus for unique, university-based research
centers which cultivate critical, public-private industrial
partnerships, expand the state’s knowledge base, create
well-paying jobs, enhance economic opportunities, and

improve the quality of life for the people of South Carolina.
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INTRODUCTION BY

SC CENTERS FOR ECONOMIC EXCELLENCE

The SmartState Program does not receive taxpayer dollars to fund economic
development-related initiatives to benefit the state; it is funded through
revenue generated by the South Carolina Education Lottery, which is then
matched dollar-for-dollar by non-state businesses and foundations.

REGAN VO

hen the SmartState Program was established
by the South Carolina General Assembly

in 2002, there were high hopes that this visionary

program could propel the state’s economy into a more

prosperous future. The SmartState Program was de-
signed as a fire starter, bringing our research universi-
ties together with businesses in search of innovation,
collaboration, and talented, well-prepared employees.
Little more than a decade later, the SmartState

Program has lived up to its promise. The program has

attracted more than $1.4 billion in investments in

our state from businesses and foundations resulting

from the $180 million of non-tax revenue generated

from the State Education Lottery. That investment is
responsible for creating more than 8,000 jobs, and
continues to attract a who's who of corporate partners
such as BMW, Boeing, GM, SCANA, Fluor, and many
more eager to pursue joint research, hire our university
graduates and create economic opportunities together.

The theme of this annual report is Global Position-
ing, and that is exactly what the SmartState Program

is achieving for our state. South Carolinaiis clearly

positioning itself as a global leader in the automotive,

aviation, healthcare, and energy industries. The Smart-

State Program is an important impetus for collaboration

and investment. Consider the following:

e MUSC'’s SmartState Center for Clinical Effective-
ness and Patient Safety has succeeded in redefining
how healthcare professionals are trained in South
Carolina. Instead of practicing on real patients,
medical and nursing students learn on high-tech
patient simulators. With the help of this Center,
Midlands Technical College recently secured a $25
million federal grant to be used to train even more
students for good-paying jobs using simulators.

--\

e CU-ICAR, Clemson’s automotive research campus,
counts BMW, Ford, GM, Mazda and others among
its corporate partners. In 2013, automotive compa-
nies sponsored 46 percent of its research. Some 93
percent of students who graduate from CU-ICAR
programs are employed in the auto industry, 26
percent in South Carolina.

o The University of South Carolina is leveraging its
intellectual and physical assets in nanotechnology, en-
gineering, and physics to help develop next generation
airliners. Aviation is a critical industry for South Carolina
and the world; Boeing is involved in USC'’s efforts.

e Energy generation, storage, distribution, and security
are global issues. Clemson is establishing a $150 mil-
lion energy research and commercial testing campus
in North Charleston to address these very concerns.
The potential for attracting industry and creating jobs
in South Carolina’s energy sector is huge. Already,
interest is high; Duke Energy, GE Energy, Intertech,
Santee Cooper, and SCANA are all partners.

In the past 10 years, we have implemented well
thought out legislation that proved to be extremely
successful in creating new high-paying positions in
South Carolina. Going forward, we have identified ways
to improve the program to make it even more effec-
tive for the next decade. South Carolina’s SmartState
Program has made our state a leader in science and
technology development. As our legislative leaders im-
plement improvements in the program, our leadership
position will continue around the world.

JG = s

Regan Voit, Chair
SmartState Review Board

REVIEW BOARD

he SmartState Review Board consists of eleven members who serve three-year terms. Three are appointed

by the Governor, three by the President Pro Tempore of the State Senate, three by the Speaker of the House
of Representatives, one by the Senate Finance Committee, and one by the Chairman of the House Ways and
Means Committee. The Review Board oversees operations of the SmartState Program. The presidents of the
three research universities serve as ex-officio, non-voting board members.

Regan Voit, Chair Melvin Williams, Vice Chair Michael Couick

Appointed by Chairman Appointed by President Appointed by President
of the Senate Finance Pro Tempore of the Pro Tempore of the
Committee Senate Senate

J. Lyles Glenn Lisa Main Keith Munson, Secretary
Appointed by the ¢ 8 Appointed by Speaker of Appointed by the
Governor the House Governor

m.

Robert W. Pearce, Jr.

Appointed by Speaker of
the House

Appointed by President
Pro Tempore of the
Senate

Appointed by Speaker of
the House
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he SmartState Program funds Centers of Economic

Excellence at South Carolina’s three senior research
universities: Clemson University, the Medical University
of South Carolina (MUSC), and the University of South
Carolina. Other state universities such as South Carolina
State University and the College of Charleston are
included as collaborative research partners.

In 2002, members of the South Carolina General
Assembly recognized the critical role research universi-
ties play in advancing innovation, creating economic and
educational opportunities, and improving overall quality
of life for the state’s citizens when it acted with foresight
and an eye to the future, passing the enabling legislation
of the SmartState Program. Today, other states look to
South Carolina’s SmartState Program as the model of
university-based public-private partnerships that foster
innovation, launch companies, and create jobs.

Clemson University is home to more than 19,000
students. Located in South Carolina’s Upstate region,
Clemson offers approximately 80 undergraduate
and 110 graduate programs. Ranked as the 25th best
national public university by U.S. News & World Report,
Clemsonis a vibrant student-centered community that
thrives on leadership, collaboration, and a winning spir-
it in academics, athletics and life. To become one of the
country’s top-tier research universities, Clemson has
combined the scientific and technological horsepower
of a major research university with the academic and

social environment of a small college. CU-ICAR, Clem-
son University’s International Center for Automotive
Research, is a world model for university and business
research partnerships.

The Medical University of South Carolina (MUSC)
has served the citizens of South Carolina since 1824.
MUSC has expanded from a small private college for the
training of physicians to a state university with a medical
center and six colleges for the education of a broad range
of health professionals, biomedical scientists, and other
health-related personnel. MUSC has colleges in medicine,
nursing, dental medicine, pharmacy, health professions,
and graduate studies. MUSC Health is among the state’s
largest and most innovative health systems.

Established in 1805, the University of South
Carolina (USC) is home to more than 200 years of his-
tory and tradition, with more than 45,000 students at
its eight campuses across the state. The main campus
in Columbia offers 324 degree programs through its 14
colleges and schools, which include medical schools in
Columbia and Greenville, and a law school in Columbia.
The Sonoco International Business Department within
the Darla Moore School of Business offers an under-
graduate international business major that is consis-
tently ranked as #1 by U.S. News & World Report. USC is
one of only 63 public universities listed by the Carnegie
Foundation in the highest tier of research institutions
in the United States.

WCLEMSON B MUSC g, $5iicirouma

of SOUTH CAROLINA

“« The SmartState Program has been a {4 During my 13 year tenure as

game-changer. It was conceived by
people in leadership positions who
actually understood the dollars and
cents value of making long-term
investments in higher education
and research to support econom-

ic growth. The genius of it is the
private sector match requirement.
For example, there would be no CU-
ICAR (Clemson International Center
for Automotive Research) without
the Endowed Chairs funded jointly
by SmartState and BMW (two
chairs), Michelin, and Timken. With
these chairs, Clemson has recruited
world-class faculty to drive innova-
tion and support a growing automo-
tive and transportation sector.”

— Jim Barker, FAIA

President
Clemson University

president of MUSC, no state
initiative contributed as much

to the advancement of MUSC
than the SmartState program.

By providing the resources to
recruit outstanding scientists,

we were able to build nationally
prominent programs in drug
discovery, regenerative medicine,
biomedical imaging, and a number
of other areas. Equally important,
these new recruits are attracting
considerable high tech economic
activity in the state through the
creation of start-up companies
and partnerships with existing
industry. This investment will pay
dividends for years to come.”

— Ray Greenberg, M.D,, Ph.D.

President
Medical University of South Carolina

“« Since its creation, the SmartState

Program has attracted more than
$1.4 billion in outside investment to
South Carolina and created more
than 8,000 new, high-paying jobs
in businesses large and small. In

areas as diverse as nuclear energy,
advanced materials, tourism

and aerospace, the SmartState
Program leverages USC'’s research
expertise to directly benefit the
state’s economy. For the more than
40 companies and non-profits that
have invested at least $500,000

in the program—including the
Fluor Corporation and The Duke
Endowment—SmartState is a vital
pipeline to innovative research
available nowhere else in the world.”

— Harris Pastides, Ph.D.

President
University of South Carolina
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“ The Smart Grid Technol-
ogy Center is the most
comprehensive approach
to transforming the
energy grid in America.
The potential for attract-
ing industry and creating
jobs in South Carolina’s

energy sector is huge. ”

V

SMARTSTATE CENTERFOR

SMART GRID TECHNOLOGY
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SC CENTERS FOR ECONOMIC EXCELLENCE

America’s electric grid was hailed as the greatest engineering achievement
of the 20th century. Today, the grid - and others like it around the world -

is on the verge of a renaissance.

xploding energy demands, the rise of sustainable

and alternative energy production, rapidly evolving
information technology and demand for data, and the
necessity of avoiding and circumventing outages and
disruptions point to an unequivocal need for a major
transformation of a system vital to society and the
global economy.

This summer, the SmartState Program approved
Clemson University’s new Smart Grid Technology Cen-
ter. The goal is to leverage the state’s strong presence
in the energy industry and Clemson’s unique strengths
in engineering, materials science, transportation, and
entrepreneurship thus creating economic development
opportunities and jobs for the state.

Housed at a new $150 million energy campus in
North Charleston, the Center will emphasize smart
grid and clean energy technology (wind and solar) along
with energy storage and conversion. The centerpiece of
the campus is a $100 million wind turbine test facility,
which will provide commercial testing to companies
like GE Energy. Smart Grid research will focus on
merging energy and information technologies to create

a highly robust 21st century smart grid that is more re-
silient, reliable, flexible, and interactive with end users
to optimize energy supply, use, and security. A Smart
Grid Interface System will allow real time simulations
with real hardware.

Though in its infancy, the Smart Grid Technol-
ogy Center has attracted unprecedented corporate
support. Duke Energy has invested $5 million. SCE&G
provided a new substation specifically for the wind
turbine testing facility. Other economic development
partners include GE Energy, Intertech, Santee
Cooper, and SCANA. Additionally, there are two part-
ner consortiums focused on the grid integration and
wind turbine test facilities with 26 members.

There is no question the Smart Grid Technology
Center positions South Carolina to be a significant
global competitor in the growing smart grid market,
which is projected to attract $2 trillion in investment
by 2030. By providing vision, resources, and synergy
for public and private partners, South Carolina has the
power to lead in the development of new products and
services and in job creation.

CORPORATE PARTNER

= DUKE
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South Carolina’s economic fortunes, like that of the world, depend on
a workforce rooted in STEM (science, technology, engineering and
mathematics). The fastest growing job sectors, the most sought after
employees, and the highest salaries are in STEM fields.

he SmartState Program recog-

nizes the critical importance of
preparing South Carolina’s young
people for the future, which is
why SmartState is a partner in the
South Carolina Governor’s School
for Science & Mathematics’ (GSSM)
Summer Program for Research
Interns. For six weeks between
their junior and senior years, GSSM
students conduct research at uni-
versity or industrial facilities under
the mentorship of professional
scientists, entrepreneurs,
or engineers.

In the summer of 2013, 97

GSSM students were partnered
with SmartState Endowed Chairs
at Clemson University, MUSC, and
USC based on their career inter-
ests. They spent their internships
conducting graduate level research
in areas including automotive
engineering, cancer research, nan-
otechnology, and future fuels.

Dr. Kenneth Tew, chair,
SmartState Council of Chairs, says
the unique internship program
brings STEM to life for the high
school students, showing them the
exciting opportunities available in
science, technology, engineering

A TOP STEM SCHOOL

Located in Hartsville, SC, the South Carolina Governor's School for Science and Mathematics

and mathematics career fields in
South Carolina.

“If we want to keep South
Carolina’s best and brightest
students in our universities, we
must show them the incredible
opportunities available to them
here at home,” said Dr. Tew. “Young
people are South Carolina’s future
business leaders, entrepreneurs,
researchers, and policymakers. Al-
lowing them to work alongside the
brightest people in STEM is very
powerful, and opens the door to
exciting possibilities at our state’s
universities and job market.

is one of only 12 specialized, residential high schools in the nation for academically motivated
juniors and seniors pursuing studies in science, technology, engineering, and math.

$70,930

$71,100

$72,590

$77,400

$81,230

$82,840

SC CENTERS FOR ECONOMIC EXCELLENCE

9% MOST WANTED EMPLOYEES

/PA_
Z In 2009, the US Department of Labor reported eight of the top ten most
Oé g wanted employees had degrees in STEM fields: accounting, computer sci-
/“/\ > ence, electrical engineering, mechanical engineering, information sciences,
/\/g TOP {@$ computer engineering, civil engineering, and economics and finance.

FAST GROWING & HIGH PAYING

According to the U. S. Labor Department, six of the
fastest growing occupations and their median wages
are in STEM fields:

FINANCIAL
EXAMINERS

NETWORK SYSTEMS AND DATA
COMMUNICATIONS ANALYSTS

MEDICAL
SCIENTISTS

BIOMEDICAL
ENGINEERS

PHYSICIAN
ASSISTANTS

BIOCHEMISTS
AND BIOPHYSICISTS

From 2008-2018
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“ Planes are a huge, huge
export market for the
United States. This new
SmartState Center and
its focus on the aviation
industry represent a
tremendous opportunity
for South Carolina. We
have to do this right! ”

o e T
KENNETH REIFSNIDER, Ph.D.

SMARTSTATE CENTER FOR

MULTIPHYSICS OF HETEROGE-
NEOUS ENGINEERED FUNCTIONAL

MATERIALS & STRUCTURES

T—

SC CENTERS FOR ECONOMIC EXCELLENCE

Commercial aviation is the backbone of the American economy, driving
more than $1 trillion in annual economic activity and responsible for
nearly 10 million well-paying American jobs.

hen multinational aviation corporation Boeing
announced it would build its new 787 Dreamliner

in North Charleston in 2009, it was cause for celebration
in South Carolina. News reports indicated initial plans
called for creating 3,800 jobs. Then, April 2013 mediare-
ports announced Boeing would invest another $1 billion
and add at least 2,000 more jobs at its North Charleston
787 campus by 2020, citing steep demand for commercial
airplanes over the next two decades. Most recently, in No-
vember 2013, Boeing broke ground on a new jet propul-
sion plant in North Charleston, the company’s first major
South Carolina investment not associated with the 787.

“These jobs are included in our commitment that
we announced earlier this year,” Boeing South Carolina
spokesman Rob Gross said in the Charleston Post & Courier,
which added that the Chicago-based aerospace giant
currently employs about 6,100 workers in the region.

South Carolina’s position in the global aviation
industry is climbing. But, the aviation industry is highly
competitive. Companies need lighter, stronger aircraft
that require less fuel to fly and maintenance to operate.
Seeing an opportunity, the University of South Carolina
(USC) proposed the nation’s only SmartState Center fo-
cused on developing and testing the advanced materials
needed for modern, high performance aircraft.

This summer, the SmartState Program approved
USC'’s Center for Multiphysics of Heterogenous En-

gineered Functional Materials & Structures. The new
Center leverages USC’s expertise in nanocomposite
materials.

In the past, aircraft were made of metal. Today’s air-
craft are made largely of composite materials specifically
chosen for certain properties. The significant advantage
is cost; aircraft made of these advanced materials are
more economical to operate and maintain.

USC researchers and graduate students are now
working with South Carolina’s aviation industry to study
how the thermal, mechanical, and electrical properties of
composite materials influence the global performance of
aircraft. The research is complex, thus dialogue between
USC and industry engineers is essential. Dr. Kenneth
Reifsnider of USC explains: “We hold technical discus-
sions with them to brainstorm. There’s good synergy. We
do why, they do how.”

Such relationships take a long time to build, but
yield tremendous results for all parties. University re-
searchers gain a better understanding of industry needs
and industry partners gain valuable scientific insight
from university researchers. Students also benefit from
research, internships, and jobs in aviation.

Says Reifsnider, “Work is more exciting with
partners from our state’s rapidly growing aviation
industry. The opportunities before us have everyone’s
eyes litup.”

11
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PROGRAM RETURN

ON |\

n 2002, the South Carolina

General Assembly had the
vision to establish the SmartState
Program. The legislation authorizes
the state's three public research
institutions—Clemson University,
the Medical University of South
Carolina, and the University of
South Carolina—to use state lottery
funds, matched with equal non-
state investment, to create Centers
of Economic Excellence in research
areas that would advance South
Carolina's economy.

Today, there are 51 SmartState
Centers in six industry-focused
Smart Clusters that position South
Carolina well in the global economy:
Advanced Materials & Nanotechnol-
ogy, Automotive and Transportation,
Biomedical, Future Fuels, Informa-
tion Science, and Pharmaceutical.
Each Center is awarded between $2
million to $5 million in state lottery
funds, which must be matched on a
dollar-for-dollar basis with non-
state funds from corporations or
other entities. The list of SmartState
Center supporters includes BMW,

* As of FY 2012, more than 8,000 high-paying, knowledge-based economy jobs; the average salary of
these jobs is substantially higher than the average salary statewide. The jobs include 422 full-time
equivalent SmartState personnel, 32 start-up company employees, and 1,159 corporate relocation
personnel. Also included are an estimated nearly 6,500 new jobs that have resulted from the impact
of more than $400 million in extramural research funding brought into SC's economy by SmartState
Endowed chairs and their research teams. The job numbers for start-up and corporate relations are
not complete as figures were not available from all companies.

VN

BASF, Bank of America Foundation, lead the Centers. By investing in
Westinghouse, and more supporters. talent and technology, the Smart-
The program supports State Program is fueling the state's
SmartState Endowed Chairs, knowledge economy and creating
world-renowned scientists and high-paying jobs and an improved
engineers who were recruited to standard of living in South Carolina*

Economic growth requires vision,
investment, and courage. It is driven
by the creation of new technologies,
company formation, business
expansion, and job creation. Economic
growth benefits all because it helps
support a better quality of life.

4
DR. JOSEPH C. VON NESSEN, RESEARCH ECONOMIST

MOORE SCHOOL OF BUSINESS

UNIVERSITY OF SOUTH CAROLINA

SMARTSTATE PROGRAM BY THE NUMBERS

o1

all al all

RESEARCH UNIVERSITIES
CLEMSON, MUSC, USC

INDUSTRY CLUSTERS' SMARTSTATE CENTERS OF
ECONOMIC EXCELLENCE

$1976n *1.4.

al al all

SMARTSTATE ENDOWED
CHAIRS APPOINTED
(OF THE 89 CREATED)

STATE FUNDS INVESTED? TOTAL INVESTMENT?

all al all

INVESTORS OVER $500,000¢

START-UP COMPANIES* CORPORATE RELOCATIONS*

Industry-focused research is conducted in six areas of global importance: Advanced Materials and Nanotechnology, Automotive and Transportation, Bio-
medical, Energy, Information Science, and Pharmaceutical.

N

Includes $180 million from the State Education Lottery appropriations and $17.6 million accrued interest from SmartState Program endowment.

w

The figure reported is as of the end of FY 2012 and includes $191.6M in committed non-state matching funds, $529.8M from corporate infrastructure invest-
ment, $408.4 million in research grants, and $307.5M in other committed grants and pledges. As of the end of FY 2013, the committed non-state matching
funds at $197.6M fully matches the state investment of $197.6 million. Of the committed non-state matching funds as of FY 2013, $180.2M (91%) has been
paid. Also as of FY 2013, research grants have increased to $501.8M and other committed grants to $457 million.

IS

See page 14 for a listing of investors, start-ups and corporate relocations.
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More than three dozen companies
have invested $500,000 or more in
the SmartState Program.

Abney Foundation

BASF

Bank of America Foundation
Biomass Gas & Electric

BlueCross BlueShield Foundation of SC
BMW

Comporium Group

Daniel Island Company

Dialysis Clinics, Inc.

Duke Energy Foundation

Electric Cooperatives of South Carolina
Fluor Corporation

Force Protection Industries
General Atomics

George B. Sibert Annuity
GlaxoSmithKline

Greenville Hospital System

Health Sciences South Carolina
J.E. Sirrine Foundation

Kellogg Foundation

Kentwool

Michelin

Okuma

Palmetto Health

PalmettoNet

Research to Prevent Blindness
Robert Wood Johnson Foundation
Samuel Freeman /

Donaldson Charitable Trust
Santee Cooper

Smith & Nephew

Spartanburg Regional

Healthcare System

The Duke Endowment

The Spaulding Paolozzi Foundation
Timken

Toyota

Westinghouse

* In May 2012, CU-ICAR opened the doors to the Center for Emerging Technologies (CET) facility, its first multi-tenant building. CET provides office, administra-
tive, and laboratory space for transportation, technology, and energy sectors. These companies have positioned themselves on the CU-ICAR campus to be

Start-up companies that were
founded as a result of research
at USC, MUSC, and Clemson
University:

Advanced Photonic Crystals
Fibro Therapeutics, Inc.
FirstString Research
Hydrogen Hybrid, LLC
ImmoMod, Inc.
MagAssemble, LLC
MicroVide

MitoChem Therapeutics, LLC
MitoHealth

NextGenEn, Inc.

NXT

Parallel Permeation, Inc.
Palmetto Fuel Cell Technologies, LLC
Perfect Mixing, LLC

Protara, LLC

SAGE Energy Solutions
SchnellGen

SemiAllogen, Inc

SimTunes

Smart Innovations, LLC
South Carolina Science Solutions, LLC
Specialty Custom Fibers, Inc.
Tetramer Technologies
Vortex Biotechnology

close to the SmartState Endowed Chairs and their research teams.

Companies that have relocated
to South Carolina to take advan-
tage of the expertise, resources,
and graduates in the SmartState
Program:

American Titanium Manufacturing
American Titanium Works
Technology Center

BMW Information Technology
Research Center (ITRC)

CADFEM U.S*

Cephos

Clean Energy

Cooliemon* Technologies*
Computech*

DreamWeaver*

Environmental and Health Inc. (EHG)
Fields Group, LLC*

Focus Chemicals*
Greenway Energy, LLC
Innoventure*

Intec U.S. Inc.

JTEKT Technology Center
Mallet Technology*
Mumford Industries*
Proterra, Inc.

Roding*

Sage Automotive Interiors*
Simpack, Inc.

ThermoPur Technologies*
Tigges™

Toho Tenax*

Trulite

S:

Creating Opportunities for South Carolinians

rangeburg native Melanie Jef-

ferson sees divine intervention
in her job with SmartState Endowed
Chair Dr. Chanita Hughes-Halbert.
She also credits her expanding role
as aresearch coordinator working
on five major cancer disparity stud-
ies at the MUSC Hollings Cancer
Center to the SmartState Program.

Research Coordinator
MUSC Hollings Cancer Center

“I earned my undergraduate
degree at South Carolina State
University and my Master’s in
Public Health Administration at
the University of South Carolina.
About the time | was hired at the
Hollings Cancer Center, | lost my
father to cancer. It really brought
meaning to my work.”

Jefferson was working with
another cancer researcher when
she learned Dr. Hughes-Halbert
was recruited as the AT&T Distin-
guished Endowed Chair in Cancer
Equity at MUSC. Jefferson had
recently begun working on her
Ph.D. and saw an opportunity to
learn from one of the leading re-
searchers in the nation in minori-
ty health and cancer prevention
and control. “Dr. Hughes-Hal-
bert came to MUSC from the
University of Pennsylvania and
brought new ideas and a different
perspective, things | needed to
develop my own research career.
| was very fortunate to join her

team,” said Jefferson.
Jefferson’s job is demanding
and rewarding and comes with tre-
mendous responsibilities. Jefferson
works with Dr. Hughes-Halbert
in overseeing research projects,
making sure grant funding runs
smoothly and that all researchers
and administrators stay on task.
“Without Dr. Hughes-Halbert
and the SmartState Program, |
would not have this wonderful
career opportunity. Once | earn my
Ph.D., | want to continue working
in South Carolina. As a native, |

understand the state’s nuances and
what’s needed to help overcome
disparities in cancer care and out-
comes. Helping the people of South
Carolina achieve better health is
very rewarding,” said Jefferson.

DAg
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Attracting Creativity

reativity comes in many

forms. Creative people are
essential in solving problems in
business, health care, and gov-
ernment. The opportunity to be
creative is one thing that caused
Dr. Todd Thornburg to leave a
position with Wake Forest Uni-
versity in North Carolina to start
a new career with the Center for
Healthcare Quality.

Dr. Thornburg is a senior
program manager with the Center
for Information Technology
Implementation Assistance South

Carolina (CITIA-SC), an initiative of
the SmartState Center for Health
Care Quality that has helped more
than 1,300 doctors across South
Carolina implement information
technology into their practices.

“At Wake Forest, | was
working with the university only.
Here, | have the opportunity to
work with professionals across
the entire state of South Carolina
and really make a difference for
doctors, their patients, and health
researchers,” said Dr. Thornburg.

CITIA-SC is the result of
a $5.6 million federal grant
secured by Health Sciences South
Carolina and the SmartState
Center for Healthcare Quality.
Dr. Thornburg has collaborat-
ed with the S.C. Office of Rural
Health, the S.C. Primary Health
Care Association, and Carolinas
Center for Medical Excellence to
assist doctors across the state in
using information technology to
improve patient care and practice
efficiency. He credits the Smart-
State Program and its vision
for creating his rewarding job
opportunity.

“The SmartState Program
attracts creativity from all over.

I've learned a lot about how to
utilize the incredible talent South
Carolina has in business, academ-
ics and nonprofits to get things
done. It’s exciting.”

Senior Program Manager
Center for Healthcare Quality

N FOCUS:

A Fortunate Find

ushkar Joshi’s Internet search

for a graduate programin
automotive engineering led him to
Clemson University’s International
Center for Automotive Research
(CU-ICAR). It was a fortunate find;
two years later, he is an engine con-
trol engineer for EcoDual, a leading
provider of dual fuel systems for the
heavy-duty diesel truck industry.

Engine Control Engineer
EcoDual

Joshi smiled at the memory.
“Most automotive engineering
master’s programs give you book
smarts. CU-ICAR is unique; it’s
book smarts and hands-on building
of automotive parts and vehicles.
You learn by doing real world
engineering with highly capable
professors in a safe environment. If
you make mistakes, you learn how
to deal with them and avoid them
in the future.”

EcoDual President and CEO
Mike Donoughe said it is import-
ant to have well-prepared people
available to hire in South Carolina,
particularly for high-tech com-
panies like EcoDual that rely on
ongoing research and development
in a specialized industry.

“Pushkar understands the
need to blend research and
application to the real world. His
well-grounded education in engi-
neering and pragmatism make him
an attractive employee for EcoDu-
al,” explained Donoughe, a 30-year

veteran of the automotive industry,
which includes leadership roles at
Chrysler and Tesla Motors.

Joshi oversees a joint
development project between
EcoDual and CU-ICAR that seeks
to improve the fuel systems of
semi tractor trucks and reduce
operational costs. At age 26, he
calls it his “dream job.”

“Working for a smaller
company like EcoDual gives me a
lot of responsibility and freedom.
| don't just sit at a desk all day; I'm
working on groundbreaking

projects. I'm on speaking terms
with our CEO! | am definitely for-
tunate to do what | love and have
fun for a living,” said Joshi.
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“ Even with 12 simulation
centers across South
Carolina, 1,400 software
training scenarios being
marketed worldwide, and
a $25 million grant to ex-
pand simulation training,
there’s so much more we

cando.”

V
JOHN J. SCHAEFER, lll, MD

ENDOWED CHAIR, SMARTSTATE
CENTER FOR CLINICAL

EFFECTIVENESS & PATIENT SAFETY

SC CENTERS FOR ECONOMIC EXCELLENCE
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Dr. John J. Schaefer, lll, an expert in healthcare simulation training,
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was among the first endowed chairs recruited to the SmartState

Program in 2006.

At the time, the use of software-driven patient sim-
ulators to train medical, nursing, and allied health
was a luxury few universities or technical colleges
could afford. At $300,000 each, human simulators
were out of reach to an industry desperately in need of
a more effective clinical training.

The vision of the Center for Clinical Effectiveness
& Patient Safety is to make South Carolina a world
leader in healthcare simulation training. Working with
business ally Laerdal, a European healthcare simulation
company, Schaefer has succeeded in making human
simulation training more accessible and affordable in
South Carolina. Twelve simulation-training centers have
been established with university, hospital, and technical
college partners, including world-class training centers
at MUSC and the Greenville Health System.

He also succeeded in commoditizing the health-
care simulation market, bringing the price of a high
fidelity simulator—lifelike adult, child, and infant
mannequins—down to about $30,000. When Schaefer
joined the SmartState Program, there were less than
3,000 healthcare simulations in use in America. Today,
there are more than 60,000.

Commercial success followed. In 2012, Schaefer
launched SimTunes, an online store that sells simula-

tion-training software developed in South Carolina to
users around the world. He has a patent pending on a
mannequin that delivers a baby on its own and mimics
emergency situations. The specialized simulator goes on
the market in January 2014. Lippincott nursing textbooks
now come with companion simulation training scenarios.

In early October, Schaefer was part of an effort
led by Midlands Technical College that secured a $25
million grant to implement the Better Occupational
Outcomes and Simulation Training program (BOOST)
from the U.S. Department of Labor, Employment and
Training Administration. Midlands Tech and others,
including Central Carolina Technical College in Sumter
and Florence-Darlington Technical College, will now
use simulation training to fast track the education of
entry-level healthcare employees with fewer resources
and greater efficiency.

This SmartState Center is making great strides.
The next target is the multi-million dollar healthcare
certification and licensure industry. Simulation, with its
ability to objectively measure a student’s knowledge,
has the potential to transform how healthcare profes-

sionals around the world become certified or licensed
and create more opportunities for educating the health
care workforce.

BUSINESS ALLY

@ Laerdal

helping save lives



20

SMARTSTATE : 2012-2013 ANNUAL REPORT

SMARTSTATE

CENTERS AND

2012 - 2013 THE YEAR IN REVIEW

he work of South Carolina’s SmartState Centers is a brief overview of each Center. To learn
is exciting, groundbreaking, and of critical impor- more about the SmartState Program, visit
tance to the state, nation, and world. What follows SmartStateSC.org.

TOTALS FOR SMARTSTATE PROGRAM
SmartState Program Centers Awarded
. SmartState Endowed Chairs Created
. 44 SmartState Endowed Chairs Appointed
. 45 SmartState Endowed Chairs Remaining to be Appointed

\
2 E IMUSC
PEEMION ofly SOUTH CAROLINA P

LN

8 16 0 3
® 6 18 20
@ 10 12 23

tallied based on the assigned institution. For updated
information on Centers and program totals, contact
the S.C. Commission on Higher Education or visit
SmartStatesc.org.

Program totals as of fiscal year end, June 30, 2013.
Research Institutions Totals, Awarded, and State
Funds Drawn for each institution are tallied on the
fiscal agent in cases of joint proposals. Chairs are

ADVANCED MATERIALS & NANOTECHNOLOGY

ADVANCED FIBER-BASED MATERIALS
Award Date: 2006

State Award Amount: $4 million
University: Clemson

Endowed Chair:
Dr. Marek Urban
J.E. Sirrine Foundation Endowed Chair
in Advanced Fiber-Based Materials

Corporate Partner:
J.E. Sirrine Textile Foundation

External Funding Above Match:
$7.7 million

Research Focus:
To provide the vehicle for reposition-
ing existing manufacturing resources
to support new industry opportuni-
ties based on advanced fiber-based
products.

ENVIRONMENTAL NANOSCIENCE
AND RISK

Award Date: 2008
State Award Amount: $3 million
University: USC

Endowed Chair:
Dr. Jamie Lead
Nanoenvironmental Science & Risk

External Funding Above Match:
$1.5 million

Research Focus:
Understand the fundamental proper-
ties of nanomaterials and nanoma-
terials-environment interaction and
use these principles to understand
and help reduce impacts of nano-
materals as used as well as develop
and innovate nanotechnological
applications.

EXPERIMENTAL NANOSCALE
PHYSICS

Award Date: 2003
State Award Amount: $4 million
University: USC

Endowed Chair:
Dr. Richard Webb

External Funding Above Match:
$3.5 million

Research Focus:
Perform basic and applied research
of potential spintronic optoelectron-
ic and nanoelectronic devices and/or
materials for future applications in
information processing, high-speed,
high-density electronics, and bio,
chemical and radiation sensing.

MULTIPHYSICS OF
HETEROGENEOUS ENGINEERED
FUNCTIONAL MATERIALS &
STRUCTURES

Award Date: 2013
State Award Amount: $2 million
University: USC

Endowed Chair(s):
USC is recruiting one endowed chair.

Research Focus:
The development and supply of engi-
neered materials for high technology
industries such as aerospace by pro-
viding a foundation of research and
development that will enable and
enhance growth in the engineered
materials field. Specific examples
of research and development
include: Lightning strike and EMF
management, structural integrity,
energy storage, essential power for
commercial aircraft, and multi-phys-
ics-based micro/nano mechanics of
dielectric materials.

OPTICAL MATERIALS/PHOTONICS
Award Date: 2004

State Award Amount: $5 million
University: Clemson

Endowed Chair:
Clemson is recruiting J.E. Sirrine
Textile Foundation Endowed Chair in
Optical Fiber.

Corporate Partner:
J.E. Sirrine Textile Foundation

External Funding Above Match:
$18.8 million

Research Focus:
Conduct materials research and
recruit and mentor graduate students
with a focus on domestic scholars.
Identify and foster the latest technol-
ogies and initiate partnerships with
top national research universities
and laboratories, Aid South Carolina
industry and economic development
partners in the transfer of technology
from Clemson to the public sector, and
participate in the recruitment of opti-
cal technology firms to South Carolina.

POLYMER NANOCOMPOSITES
Award Date: 2004

State Award Amount: $3.5 million
University: USC

Endowed Chair:
Dr. Brian Benicewicz
Materials Science & Engineering

Corporate Partners:
Michelin North American, BASF, U.S.
Navy, PBI Performance Products

External Funding Above Match:
$8.8 million

Research Focus:
Development of synthetic tools need-
ed to 