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Where Innovation and 
Productivity Converge
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IN THE DEPTH OF THE ECONOMIC DOWNTURN, 

A BUSINESS GURU CITED BY CONSULTING FIRM 

MCKINSEY ADVISED LOOKING FOR “A NEW INDUSTRIAL 

BASE THROUGH UPGRADES IN PRODUCTIVITY AND 

INNOVATION AS THE IMPORTANT DRIVERS.”

THANKS TO FORWARD-THINKING BUSINESS, CIVIC 

AND ACADEMIC LEADERS, CONCURRENT PATHS 

OF PRODUCTIVITY AND INNOVATION HAVE LONG 

CHARACTERIZED THE CHARLOTTE REGION.



Innovation combined with good business has spelled success, 
making Charlotte an economic powerhouse. The region has 
added jobs and population during the recent recession, is home 
to a diverse range of technology-savvy businesses and benefits 
enormously from UNC Charlotte, the state’s urban research 
university, and its Charlotte Research Institute (see more on UNC 
Charlotte on page 10).

The region claims its fair share of technological 
breakthroughs, but it also excels in applying, improving and 
commercializing new technology and related products. This 
two-prong approach gives Charlotte a distinct advantage for 
businesses and individuals who understand the necessity of 
creating and harnessing technology to stay competitive.

Based on 2010 U.S. Labor Department statistics, Charlotte’s 
Metropolitan Statistical Area ranks above the national average 
(2.9 percent vs. 2.5 percent) for computer occupations. The 
Charlotte MSA also exceeds the national average for people 
with bachelor’s degrees or higher (32.4 percent vs. 27.9 
percent), based on U.S. Census figures. 

Charlotte’s technologists create products as small as a 
fraction of a human hair to ones larger than 500 tons. They 
develop breakthroughs in everything from cancer research 
to 3-D printing. They manage data as little and fleeting as a 
message on a smartphone and as huge and entrenched as a 
multi-national financial database. 

Here is a sample of innovation in the Charlotte region based 
on products, processes and organization.

PRODUCT INNOVATION:

Design and Manufacturing
From architects and product designers to dentists and 

defense contractors, 3D Systems is a welcome ally. The firm’s 
equipment and services use digital files to rapidly design, 
prototype and produce 3-D functional parts and products. 

3D Systems moved to the 
Charlotte region in the mid-
2000s for a lower cost of 
living, access to educated, 
motivated employees, 
proximity to a well-connected 
airport and good educational 
institutions. “The region has 
been very good to us.”

— Cathy Lewis, VP Global Marketing, 3D Systems
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In 2012 3D Systems was 
named as one of the nation’s 
fastest-growing companies.
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“You can take very intricate parts that might have been a 
10-piece assembly, redesign them as a single part and print 
them on demand,” says Cathy Lewis, the firm’s vice president of 
global marketing.

Named in 2012 by Fortune magazine as one of the nation’s 
fastest-growing companies, 3D Systems was No. 5 among 
technology companies, No. 6 in profit growth and No. 12 overall 
among the 100 companies that comprise the list. 3D’s technology 
“promises to revolutionize manufacturing,” Fortune wrote.

Lewis says the company moved to the Charlotte region 
from southern California in the mid-2000s for a lower cost of 
living, access to educated, motivated employees, proximity to a 
well-connected airport and good educational institutions. “The 
region has been very good to us,” she says. 

PRODUCT INNOVATION:

Electronics
Within three years and without any substantial outside 

funding, Blue Nano has grown from a three-person startup 

to become a highly efficient provider of silver nanowires 
worldwide. 

Based at UNC Charlotte’s Ventureprise Inc. (see page 13), 
Blue Nano not only invented its own manufacturing process 
but is working with Fortune 100 companies to apply the 
technology. 

Silver nanowires are a conductive material that offers 
greater transparency, flexibility and ease of use than other 
materials. Blue Nano sells silver nanowires to original equipment 
manufacturers for display and photovoltaic devices, and expects 
cell phones, LED displays, touchscreens, tablets and solar panels 
to soon contain the product.

Silver nanowires provided by Blue Nano are used for 
silver-enhanced solar panels that increase light trapping and 
conductivity, yielding efficiency gains of up to 38 percent. They 
can also be used for high clarity, low-cost touchscreen displays, 
such as those found on smartphones and tablets. One silver 
nanowire is 1/3,000th of the average width of a human hair. 

The transparent conductor market is projected to reach $7 
billion by 2016, and Blue Nano expects to grab a significant 
market share. “Almost every electronics company worldwide 
is seriously investigating nanotechnology as a next-generation 
solution,” says David Schroder, Blue Nano’s vice president of 
business development.

PROCESS INNOVATION:

Biotech
BioCytics Inc., founded by oncologist John Powderly, 

is improving personalized medicine for cancer treatment. 
BioCytics isolates and analyzes circulating tumor cells that 
result when tumors metastasize. It is hoped these cells  
can be cultured and then tested for their resistance to cancer 
drugs.

BioCytics also contracts with pharmacological and biotech 
organizations to develop biomarker assays for targeted anti-
cancer agents.

3D Systems

Dr. John Powderly drives 
biotech innovation at BioCytics.
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Silver nanowires produced 
by Blue Nano.
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PRODUCT INNOVATION:

Biotech
The rise in terrorist activities and increased consciousness 

related to the use of pesticides has led to a heightened 
awareness of people being exposed to harmful chemicals.

Charlotte-based Countervail Corp. is focused on  
the development and commercialization of medical  
measures to counteract poisoning from nerve agents and 
pesticides. 

“We are the first company to be awarded a contract for the 
development of a chemical countermeasure from a division 
of HHS (the U.S. Department of Health and Human Services) 
known as the Biomedical Advanced Research and Development 
Authority, for the purpose of treating downwind and ‘worried-
well’ populations in the event of a nerve-agent attack,” says 
CEO and President Bill Basinger.

In addition, Countervail is the recipient of a fast-track Small 
Business Innovative Research grant to develop a pre-treatment 
for the protection of first responders. The combined grant and 
contract are valued at more than $26 million over five years.

Counteracting toxins is a Countervail focus. More than 
3.9 million U.S. military, NATO and support personnel require 
protection from primary or secondary nerve agents, the 

company notes. Some estimates say there are more than  
39 million worldwide episodes of acute pesticide poisoning 
each year. There are 1.8 billion agriculture workers worldwide 
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Pinku Mukherjee’s Charlotte 
research has national ties.

“Charlotte is an ideal 
environment in which to grow 
a business, especially in the 
biotech arena. The area offers 
a well-educated, science-based 
workforce; is a major financial 
center; and is within the 
range of a variety of research 
capabilities.”

— Bill Basinger, CEO, Countervail Corp.
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at risk for toxic pesticide exposure. Research to date supports 
the Countervail drug AverTox to be an effective prophylactic 
and post-exposure treatment against these toxins.

PROCESS/PRODUCT INNOVATION:

Cancer Research
Dr. Pinku Mukherjee is researching clinically applicable 

immunotherapeutic strategies and vaccines against breast 
and pancreatic cancers that can be used in combination with 
conventional therapies. 

Mukherjee is looking particularly at the role of the protein 
MUC1 related to breast cancer. “In almost 95 percent of 
breast cancer, in fact all solid tumors, there is a high level of 
this protein,” she says. “And it is not just overexpressed, it is 
aberrantly expressed. We are exploring this for diagnostic and 
therapeutic purposes.”

Mukherjee’s research is funded through the National 
Institutes of Health (National Cancer Institute), the Department 
of Defense and the Susan G. Komen Breast Cancer Foundation. 

Mukherjee is also exploring a new antibody that appears 
highly useful for cancer detection. Her spinoff company, 
CanDiag Inc., won the 2012 Charlotte Venture Challenge, a 
business innovation competition sponsored by the Charlotte 
Research Institute and Ventureprise Inc. (see page 13).

With the antibody, she is first focusing on breast cancer. 
“We know the antibody detects adenocarcinomas,” she 
says. “Our main goal is to use this as a companion test with 

mammograms, so that if someone has a positive mammogram, 
instead of going right to a biopsy, they would do a blood test 
for this antibody first. Since only 16 percent of biopsies are 
positive, this could be a big cost savings.”

ORGANIZATIONAL INNOVATION:

Entrepreneurism
One of the newest innovators in the region is Packard Place, 

a 90,000-square-foot center in uptown Charlotte with a focus 
on supporting startups and entrepreneurs. Among the building’s 
technology tenants are MailVU and DealCloud. 

Another tech tenant, RevTech Labs, recently ran a 12-week 
incubator program for seven tech startups, each of which 
received free space, mentoring and support at Packard Place. 
On graduation/demo day, the seven companies met with 
potential investors. “It’s a high intensity, high acceleration 
program,” says Dan Roselli, who owns Packard Place with his 
wife Sara Garces.

He stresses that Packard Place is not just about the space 
but the resources available there, both in shared services such 
as the 3,000-square-foot data center and in entrepreneurs 
sharing information and ideas.

“I think there is a national war for tech talent,” Roselli says. 
“Charlotte is one of the most well positioned communities 
in the U.S. and the world. It’s a combination of quality of life 
issues that have made Charlotte a net importer of talent for 
decades. 

DealCloud is housed 
in Packard Place.
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“I came to work here with Bank of America and decided 
to start my companies here,” he continues. “Now there is a 
growing, more well-coordinated tech ecosystem.”

ORGANIZATIONAL INNOVATION:

Information Technology
Headquartered in Charlotte with facilities in 10 cities, Peak 

10 is a leading provider of tailored cloud-computing services 
and other data center resources. 

A pioneer in the data center industry, the company stays 
on the leading edge of such evolving technologies as cloud 
computing. Recent enhancements to Peak 10’s cloud platform 
include a HIPAA-ready cloud service and “Disaster Recovery as 
a Service,” known as DRaaS, which delivers continuous data 
protection. DRaaS allows for near real-time data replication in 
the event of a customer disruption. 

With a geographic focus in the Southeast and Northwest, 
Peak 10 serves customers across the country and globally. The 
company also continues to invest capital into its Charlotte 
operation. Complementing an existing 60,000-square-foot 
facility, Peak 10 recently added a 70,000-square-foot data 
center to accommodate the growing needs of its customers. 

“With its entrepreneurial and 
dynamic business climate, 
Charlotte has served our 
company well and is a great 
place to do business. This area 
has a strong technology talent 
pool, and we now have more 
than 100 employees locally. 
High-growth companies, such 
as technology and new energy-
related companies, are at the 
heart of our business.”

— David Jones, president and CEO of Peak 10

Peak 10 is a leading 
provider of tailored cloud-
computing services.



ORGANIZATIONAL INNOVATION:

Information Technology
The Charlotte Visualization Center applies interactive 

visualization and visual analytics to large and complex problems 
in science, medicine, business, design, the arts and more. 

The VisCenter’s work includes big data analytics and has 
a wide range of activities in customer analytics, risk analysis, 
sustainability, homeland security and emergency response. 

In addition to the SouthEast Regional Visualization and 
Analytics Center funded by the Department of Homeland 
Security, the VisCenter is part of the DHS Center of Excellence 
Command, Control and Interoperability, known as VACCINE.

Based at UNC Charlotte, the VisCenter also works closely 
with banks, retail, government agencies and financial services 
companies on new tools to understand their increasingly 
massive data. For more on technology and research-oriented 
activities at UNC Charlotte, see page 11.

ORGANIZATIONAL INNOVATION:

Manufacturing
Siemens Energy Inc. has its steam turbine and  

generator repair and manufacturing center for the  
Americas in Charlotte and has recently added gas  
turbines to the site’s offerings. The advanced facility now  
has more than one million square feet of space for  
producing and servicing generators, steam turbines and  
gas turbines. 

The work pictured is being done on the stator of a 
225-megawatt, air-cooled electrical generator to be used 
in a combined cycle power plant. Randy Zwirn, CEO of 
Siemens Energy, says, “We have had a presence in the 
Charlotte area and in other areas in North Carolina for 
decades, and it was our firsthand knowledge of the excellent 
business environment here that convinced us to expand our 
investment further.”

An electrical generator 
under construction at 
Siemens Energy.
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Expertise
Spurs Industry, 
Tech Employment
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Center for Optoelectronics  
and Optical Communications 
at UNC Charlotte

FOR COMPANIES AND INDIVIDUALS SEEKING 

TECHNOLOGY OPPORTUNITIES IN THE 

REGION, UNC CHARLOTTE IS A MAGNET.

NORTH CAROLINA’S URBAN RESEARCH 

UNIVERSITY NOT ONLY TURNS OUT 

UNDERGRADUATES AND GRADUATES 

POISED FOR EMPLOYMENT IN DIVERSE 

TECHNOLOGICAL FIELDS, IT PLAYS A KEY 

REGIONAL ROLE SUPPORTING BUSINESS, 

INDUSTRY AND THEIR EMPLOYEES.

The university offers a wide range of well-established 
research and technical partnerships with companies, 
government and other organizations, and is known for ongoing 
professional development and advanced education for regional 
employees as well.

Most of UNC Charlotte’s technology-related offerings come 
under the wing of the Charlotte Research Institute, which is 
comprised of individual research centers that bring together 
interdisciplinary teams to address complex challenges. 

The institute also convenes events for industry and 
researchers to exchange ideas and build relationships in fields 
such as cyber security, visualization, biotech, informatics (“big 
data”), optical energy and photonics. 

Here is a quick look at a few of the most technologically 
focused areas under the purview of the Charlotte Research 
Institute.

Energy Production and  
Infrastructure Center

Known as EPIC, the Energy Production and Infrastructure 
Center opened in 2012. A cooperative venture with corporate 
energy giants such as Siemens, Duke Energy, AREVA and 
Westinghouse, EPIC trains engineers to build and run power 
plants.

EPIC also researches improved technologies for power 
distribution, control and infrastructure, as well as for 
alternative energy. EPIC is part of the William States Lee 
College of Engineering, which has roughly doubled to 3,000 
students since 2000.
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The Bioinformatics and Genomics 
Center at UNC Charlotte.
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PORTAL/Ventureprise Inc.
UNC Charlotte continues to increase its focus on university/

industry partnerships that emphasize innovation-based 
entrepreneurship. A new campus building called PORTAL, which 
stands for Partnership, Outreach and Research to Accelerate 
Learning, is under construction and expected to open in 2014.

PORTAL will house Ventureprise Inc., formerly known as 
the Ben Craig Center and the university’s epicenter for small 
startups and research commercialization assistance for more 
than two decades. “Now with PORTAL we will have the 
capacity to collaborate with medium to large companies as 
well,” says Bob Wilhelm, vice chancellor for research and 
economic development and executive director of the Charlotte 
Research Institute. 

PORTAL also will have the security infrastructure necessary to 
house defense and classified research.

Charlotte Informatics Partnership
This partnership is an outgrowth of the College of 

Computing and Informatics and is a joint effort with the Belk 
College of Business. 

The two colleges are leading the way to grow funding for 
an increased emphasis on the hot field of informatics, most 
commonly known as big data. The field focuses on developing 

talent who can mine data for knowledge to make organizations 
more competitive and prosperous. UNC Charlotte wants to 
increase its course, degree and certificate offerings to meet this 
increasing need in the business community.

The increased funding would come from the university and 
other educational institutions, businesses and government. 
Approximately two dozen organizations, including Bank of 
America, Wells Fargo, Carolinas HealthCare System, Duke 
Energy, IBM, Cisco, Microsoft and Family Dollar, are advisors to 
the partnership. 

Bioinformatics and Genomics Center
This center pulls from the physical and life sciences, 

mathematics and statistics, computer science and engineering. 
Its specific focus is in functional genomics, statistical genetics 
and proteomics. Bioinformatics often aids in the discovery 
of new drugs, genetic modification of crops, biochemical 
production and personalized medicine.

At the North Carolina Research Campus in Kannapolis, the 
center operates a Bioinformatics Services Division. The division 
focuses on analyzing large datasets to produce new knowledge. 
The research campus, funded by businessman David Murdock, 
is home to private biotechnology companies as well as medical 
research and university programs.

The Charlotte Visualization Center 
applies interactive visualization 
and visual analytics to large and 
complex problems (see pg. 8).



Center for Biomedical Engineering Systems
Biomedical faculty, researchers, clinicians, practitioners 

and students come together at this center to collaborate and 
solve biomedical challenges. While the center pulls from four 
colleges of the university, it also involves researchers from such 
well-known Charlotte health care providers as OrthoCarolina, 
Carolinas Medical Center and Presbyterian Hospital.

The three primary focuses of the center are medical therapies 
and technologies, biomechanics and mobility research, and 
molecular engineering and design.

Center for Precision Metrology
UNC Charlotte is one of the best institutions in the world for 

precision engineering. 
With 12 faculty members working primarily in the field, the 

university has the largest group of precision manufacturing 
researchers in the country. The center’s 30,000 square feet 
of research space is the most completely equipped lab for 
precision manufacturing and metrology research at an American 
university.

Initially funded by a National Science Foundation grant, the 
center works closely with industry to train professionals, perform 
exacting measurements and build instruments.

Dealing with dimensional tolerances of 10 parts per million or 
better, precision metrology involves methods of production and 
related inspections in manufacturing, measurement, tolerance 
representations, etc. 

In 2013, UNC Charlotte is submitting a proposal to the 
federal government to establish one of the 15 institutes that will 
comprise a new National Network for Manufacturing Innovation, 
a $1 billion initiative announced by President Barack Obama in 
March 2012. The network’s mission is to strengthen American 
manufacturing and to create, retain and recover manufacturing 
jobs in the United States.

If the university’s proposal is accepted, UNC Charlotte will 
form the Carolinas Institute for Manufacturing Innovation to 
focus specifically on precision manufacturing of large-scale 
systems and components. 

Advising the university on the proposal are high-ranking 
executives from Siemens Energy, Caterpillar, General Dynamics, 
GE Energy, the National Center for Defense Manufacturing and 
Machining and other major organizations.

Center for Optoelectronics  
and Optical Communications

From the start, this center has focused on advancing the 
integration of optics and electronics for photonic devices and 
systems.

The center targets four areas: the education and training 
of scientists and engineers in optics fields; conducting pure 
and applied research in optical science and technology and 
creating intellectual property; promoting interdisciplinary optics 
activities linking the university and the larger optics community; 
and organizing meetings and conferences to benefit the optics 
community.

N.C. Motorsports and  
Automotive Research Center

The Charlotte region is the hub of auto racing, and UNC 
Charlotte has one of the best motorsports engineering programs 
in the nation thanks to this university center. 

The center’s faculty is actively involved in research and 
development with NASCAR, as well as with NASCAR and 
IndyCar teams, a large number of industrial partners, and state 
and federal agencies.
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University of North 
Carolina at Charlotte

UNC Charlotte consists of 
seven professional colleges 
and offers 19 doctoral, 63 
master’s and 86 bachelor’s 
programs. Fall 2012 
enrollment exceeded 26,200.
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The center’s 16,500-square-foot Motorsports Research 
Building opened in 2012. The building and the Alan D. Kulwicki 
Motorsports Lab house a wide variety of research and test 
facilities available to automakers and others: the country’s fifth 
largest water tunnel, a one-tenth scale wind tunnel, a high-
speed video analyzer, a Schlieren color imaging system, a robotic 
fish tank to study fish locomotion, a PIV system for analyzing 
complex flow structure and more.

The labs are well equipped with tools and machines to run a 
mini race operation and to create the feel of a vibrant race-shop 
environment. Faculty expertise and research interests include 
race and passenger-car aerodynamics; engines and alternative 
propulsion systems; dynamics, vibration and control; distributed 
energy management and control; experimental and computational 
fluid mechanics; and crash modeling and simulation.

Patents: UNC Charlotte Ranks 
High in R&D Performance
 National
Category Ranking*
Patent Applications Filed  3rd
Number of Invention Reports Received  3rd
Number of Patents Received  6th
Number of Companies Started  2nd

*Ranking is per dollar spent

Source: The Association of University Technology 
Managers, 2011

The N.C. Motorsports and Automotive 
Research Center at UNC Charlotte




