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The Honorable Philip Edward Berger  The Honorable Thom Tillis 
President Pro Tempore  Speaker 
North Carolina Senate North Carolina House of Representatives 
16 W. Jones St., Room 2008 16 W. Jones St., Room 2304 
Raleigh, NC  27601-2808 Raleigh, NC  27601-1096 
 
Copy To:  Governor Pat McCrory, Secretary of Commerce Sharon Decker, Sen. Harry Brown, Sen. Peter S. 
Brunstetter, Sen. Neal Hunt, Sen. Andrew Brock, Sen. Brent Jackson, Rep. Nelson Dollar, Rep. Justin Burr, 
Rep. Bryan Holloway, Rep. Linda Johnson, Rep. Pat McElraft, Rep. Roger West 
 
April 10, 2013 
 
Senator Berger and Speaker Tillis: 
 
As business leaders in North Carolina’s successful and growing life science community, we encourage you 
to maintain full funding for the North Carolina Biotechnology Center. With continued funding for the 
Biotechnology Center’s programs, North Carolina will be well-positioned to continue to capture this 
sector’s growing number of high-paying jobs. 
 
We are a part of a 500-plus company industry sector that brings more than 58,000 jobs to the state. In total, 
our sector generates more than $59.0 billion in economic activity and supports 237,000 total jobs for North 
Carolina. These 237,000 jobs represent a combined annual payroll of $14.8 billion and state and local 
revenues of $1.73 billion. 
 
The Biotech Center is our key driver, coordinator and facilitator. The Biotech Center team understands the 
specific infrastructure and permitting needs for our sites, and they bring together the right people to solve 
those challenges. The Biotech Center documented our training needs more than a decade ago, and 
programs that they put in motion have made it easy for us to hire the highly-skilled workers we need.  For 
some of our companies, Biotech Center loans helped us sustain growth and leverage more funding when no 
other investment was available. 
 
Biotechnology is one of the great success stories for North Carolina, with tremendous potential for future 
growth. Other states envy our Biotech Center and industry success – our 23.5 percent employment growth 
is the fastest of the leading biotech states. We urge you to keep funding flowing to the North Carolina 
Biotechnology Center. The Biotech Center represents a competitive advantage, leadership position and 
high-paying jobs that North Carolina can’t afford to lose. 
 
Sincerely, 

   
Fred N. Eshelman  John F.A.V. Cecil 
Furiex Pharmaceuticals  Biltmore Farms   
 

 
Christopher McDonald  Joy Parr Drach 
Novartis Vaccines and Diagnostics Inc.  Advanced Animal Diagnostics Inc. 
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Supporting Signatures 
 
Richard West 
President and CEO 
Advanced Liquid Logic Inc. 
 
Moise Khayrallah, Ph.D. 
CEO and Co-Founder 
Aerial Biopharma LLC 
 
Peyton Anderson, M.B.A. 
CEO 
Affinergy LLC 
 
Keith Stoneback 
CEO 
Agile Sciences Inc. 
 
Malcolm Thomas 
President and CEO 
Arbovax Inc. 
 
Jeffrey Abbey, M.B.A., J.D. 
President and CEO 
Argos Therapeutics Inc. 
 
David Peele, Ph.D. 
President 
Avoca Inc. 
 
Jim Blome 
President and CEO 
Bayer CropScience LP 
 
Machelle Sanders  
Vice President, Manufacturing  
and General Manager 
Biogen Idec 
 
Giles Shih, Ph.D., MBA 
Chairman and CEO 
BioResource International Inc. 
 
Kenneth Phelps 
President and CEO 
Camargo Pharmaceutical Services LLC 
 
Clyde Higgs 
Vice President, Business Development 
Castle and Cooke, North Carolina 
 
 
 

 
Thomas Mercolino, Ph.D. 
Founder and CEO 
CertiRx Coporation 
 
Michael Vitek, Ph.D. 
President, Founder, and CSO 
Cognosci Inc. 
 
Scott Sewell 
Vice President, Technology Acquisition & 
Development  
Cook Medical 
 
Amanda Elam, Ph.D. 
President 
Galaxy Diagnostics Inc. 
 
Douglas Eisner, J.D., MBA 
Co-Founder and COO 
GrassRoots Biotechnology Inc. 
 
Neal Fowler 
CEO 
Liquidia Technologies Inc. 
 
Phil Hodges 
President 
Metrics Inc. 
 
Terry Coffey, Ph.D. 
CSO & CTO 
Murphy-Brown LLC 
 
Ronald Hill, Ph.D. 
CEO/Managing Partner 
MxBioDevices, LLC 
 
Roger Cubicciotti, Ph.D. 
President and CEO 
NanoMedica Inc. 
 
Albert Bender, Ph.D. 
CEO 
NanoVector Inc. 
 
Preben Haaning 
Corporate Vice President and General Manager 
Novo Nordisk Pharmaceutical Industries Inc. 
 
 
 



Supporting Signatures Continued 
 
Adam Monroe 
President 
Novozymes North America Inc. 
 
Jerry Barker 
President and Founder 
Ocular Systems Inc. 
 
Hugh Crenshaw, Ph.D. 
President and CEO 
Physcient Inc. 
 
Roland Johnson 
President and CEO 
Piedmont Pharmaceuticals LLC 
 
Shane Ray 
Executive Vice President,  
Biologics and Surgical Solutions 
Pioneer Surgical Technology Inc. 
 
P. Kay Wagoner, Ph.D. 
President 
P.Kay Wagoner Discovery and 
Development Consulting, LLC 
 
John Bilello, Ph.D. 
President and CSO 
Ridge Diagnostics Inc. 
 
William Gmeiner, Ph.D. 
President and CSO 

 
 
Wm. Gabe Dough, MBA 
President and Founder 
Shure Foods, Inc. 
 
Randal Pool, Pe, LEED, AP 
Managing Principal 
Stantec Inc. (Winston-Salem) 
 
Michiel van Lookeren Campagne, Ph.D. 
Head of Biotechnology R&D 
Syngenta Biotechnology Inc. 
 
Karen Hicks 
Vice President, Human Resources 
Targacept 
 
Edwin Addison, Ph.D. 
CEO 
TeraDiscoveries Inc. 
 
Vipin Garg, Ph.D. 
President and CEO 
Tranzyme Pharma 
 
Miles Wright 
CEO 
Xanofi Inc. 
 
Peter Pieraccini 
President and CEO 
Zen-Bio Inc.

Salzburg Therapeutics Inc.
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2012 Evidence and Opportunity: Impacts of the Biosciences in North Carolina  

ES-1 

EXECUTIVE SUMMARY  

This third biennial independent assessment of the economic impacts of bioscience industry development 
in North Carolina found that the state’s industry not only withstood the toughest of economic times, but in 
the bottom-line measures of direct job creation, employment impacts and industry competitiveness, 
continued to advance through the severe recession and weak economic recovery.  

These findings point to just what a remarkable success story bioscience industry development has been 
in North Carolina. In 1984, when just a few companies were applying the new advances in a fledgling field 
known as biotechnology, the State of North Carolina created the unique model of the North Carolina 
Biotechnology Center (NCBiotech) to be a catalyst and resource for sustaining economic development in this 
emerging field. The Center represented the world’s first government-sponsored commitment to advancing 
biotechnology-based economic development with a focus on public-private partnerships and filling key gaps 
to ensure the growth of this industry in the state.  

Few realized in 1984 just how transformative biotechnology would be and how it would open the door 
to more traditional bioscience industries to develop in North Carolina. Advances in biotechnology have 
reshaped all aspects of biomedical development from the way we study medicine, discover and develop 
therapeutics, and diagnose and treat diseases and medical conditions for both humans and animals. 
Furthermore, advances in biotechnology are having similar transformative impacts on agricultural biosciences 
for improving, protecting and enriching plants, as well as giving birth to a new industrial biotechnology sector 
generating bio-based fuels and specialty chemicals.  

North Carolina is now among the largest states in bioscience industry development in the U.S. Today, 
the past distinctions between a biotechnology company and a pharmaceutical or medical products company 
have fallen away as biotechnology techniques and knowledge are being applied in all traditional bioscience 
industries.  

Looking to the future, the prospects of continued advances in the biosciences look bright. As the 
National Research Council explains in its study A New Biology for the 21st Century, advances in the life sciences 
have the potential to contribute innovative and mutually reinforcing solutions to global-reaching, societal 
challenges related to food, environment, energy and health, and at the same time, serve as the basis for new 
industries that will anchor the economies of the future.1 A recent OECD study of the bio-economy estimates 
that based on recognized advances in biological sciences with a high probability of reaching the market, it is 
expected by 2030 that these bioscience innovations could contribute up to 35 percent of the output of 
chemicals and other industrial products, 80 percent of pharmaceuticals and diagnostic production, and 
50 percent of agricultural output worldwide.2  

Below are the key findings from this third biennial assessment of the economic impacts of bioscience 
industry development on North Carolina and the contributions of NCBiotech. The methodology for 
measuring these economic impacts remains the same as in past years. In order to provide the most current 
industry employment data to develop economic impacts of the biosciences in 2012, the NCBiotech database 
of bioscience companies is used. This unique and North Carolina specific database involves ongoing tracking 
of individual firm employment in the state, including direct outreach to firms by NCBiotech staff. Up-to-date 
figures through the end of the second quarter were used in generating these results. 

                                                            
1 National Research Council, A New Biology for the 21st Century, National Academy of Sciences, 2009. 
2 OECD, The Bioeconomy to 2030, 2009, page 199. 
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To compare North Carolina to other states, the report uses the Biotechnology Industry Organization’s 
(BIO) definition of the bioscience industry that was developed jointly with Battelle based on selected North 
American Industry Classification System sectors and measured by industry employment levels reported in the 
Bureau of Labor Statistics Quarterly Census of Employment and Wages and maintained by IMPLAN. The 
latest year available for state by state comparisons is 2010. This BIO-Battelle definition was first developed in 
2002, and given the changing nature of biological research and its commercial applications, was recently 
revised in 2012. The biggest change was adding bioscience-related distribution recognizing that the 
increasingly specialized approaches undertaken in the distribution of drugs, medical devices, and other 
bioscience-related products includes cold storage and highly-regulated product monitoring as well as new 
technology for distribution such as automated pharmaceutical distribution systems warrant its inclusion as a 
major industry subsector. 

Competitive Strength Revealed: North Carolina Stands Strong in  
Bioscience Industry Growth over the Past Decade and Through the  
Recent Recession to Recovery Period  

North Carolina stands out in its rapid growth in the biosciences over the past decade, even compared 
with national leaders in the sector. Figure ES-1 presents the current employment position for North Carolina 
and the other states ranked in the top 10 in terms of overall bioscience employment. Among the ten largest 
bioscience employer states, North Carolina’s 23.5 percent job growth since 2001 has been the fastest. 
Since 2001, this translates into nearly 12,000 new jobs in the biosciences for North Carolinians, a total job 
gain surpassed only by California, Florida, and Texas, three much larger states.  

Five of the ten largest bioscience employer states, including North Carolina, have a specialized 
concentration of employment (meets or exceeds a location quotient of 1.20 or at least 20 percent of the 
national average concentration of employment). These five states are: New Jersey (Location Quotient is 1.93), 
Massachusetts (LQ is 1.89), Indiana (LQ is 1.73), North Carolina (LQ is 1.34), and California (LQ is 1.26).  

Figure ES-1: Total Bioscience Sector, Degree of Specialization, Employment Growth, and Size,  
Ten Largest U.S. Bioscience Employer States, 2001–2010 
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Another sign of the varied and robust nature of North Carolina’s bioscience industry base is that it is 
just one of eleven states nationally with a specialized employment concentration in three or more of the five 
bioscience subsectors. It has a specialized location quotient in: drugs and pharmaceuticals (LQ is 2.34); 
research, testing, and medical labs (LQ is 1.39); and agricultural feedstock and chemicals (LQ is 1.20). Since 
2001, four of the five major bioscience subsectors contributed to the state’s substantial overall job growth 
with only the smallest sector, agricultural feedstock and chemicals, shedding jobs.  

Bolstering the State’s Economy In Tough Economic Times: Growth of North 
Carolina’s Bioscience Industry through the Recession and Recovery even as the 
State’s Overall Private Sector Declined Sharply 

While bioscience industry employment in North Carolina held its own and even grew slightly through 
the recession and early years of recovery, private sector employment in North Carolina fell sharply. From a 
pre-recession high of 3.4 million jobs, private sector jobs fell to a low of 3.1 million in 2010. So, the 
bioscience industry has helped bolster the state’s economy in tough economic times.  

Figure ES-2: Employment Growth in North Carolina’s Bioscience Sector, 2001–2010 

 

Compared with other top bioscience states, from the economic peak in 2007 through the recession and 
initial year of recovery in 2010, North Carolina was just one of four states to have added employment. Two 
of the largest employer states—New Jersey and Pennsylvania—have seen significant job loss as a result of the 
recession. These states have been especially hard hit by declines in the drugs and pharmaceuticals subsector 
which has cut jobs in recent years.  
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Industry is Creating Deeper Connections and Higher Multiplier Impacts in the 
State 

The growth of the bioscience industry cluster also boosts North Carolina’s supply chains that support 
this industry. The result is that the total employment impact of each bioscience industry job in generating 
additional jobs in North Carolina is growing—in other words, with greater cluster development comes rising 
employment multipliers across North Carolina’s economy. This benefit of increased agglomeration is 
reflected in the IMPLAN Input/Output models through its regional purchase coefficients. Table ES-1 
provides the results over time of how direct bioscience jobs impact broader employment in North Carolina.   

Of particular note is that the total employment impact of the bioscience industry in North Carolina rose 
an impressive 57,658 jobs or 32 percent from its level of 180,007 jobs in 2008 to 237,665 in 2012. Helping to 
drive this considerable rise in total employment impact of the bioscience industry in the state is the higher 
employment multiplier in North Carolina, so that each direct job in the bioscience industry in 2012 accounts 
for slightly more than 4 total jobs in the state compared to 3.4 jobs in 2008.   

Table ES-1: Comparison of the Employment Impacts from the Economic Contribution of  
Biotechnology/Bioscience Sector to the North Carolina Economy, 2008, 2010 and 2012  

Item 2012 2010 2008 

Total Biotechnology Sector 
Direct Impact (Employment) 58,589 56,842 53,182 

Indirect Impact (Employment) 84,654 84,494 64,913 

Induced Impact (Employment) 94,422 84,487 61,913 

Total Impact (Employment) 237,665 226,823 180,007 

Total Employment Multiplier (Total 
Impact Divided by Direct Impact) 4.056 3.990 3.385 

Source: Battelle analysis of NCBiotech data using IMPLAN. 

 

As a result of local and national economic conditions, the sector’s growth in employment did not 
translate into an increase in the value of the sector’s output or revenues. In a recession, the level of output or 
sales per job declines reflecting the weaker economic conditions. Given the weak national recovery, output 
did not rise relative to employment as might be expected in the first year of a recovery. Therefore, it is not 
surprising that despite the rising level of direct employment in the biosciences, the industry’s output 
generated fell from previous years. Moreover, this decline in post-recession output is not concentrated in the 
bioscience sector—it occurred across most sectors of the North Carolina economy and occurred nationally as 
well. Thus, these results are consistent with both overall state and national economic changes. 

A Proven Bioscience Catalyst Continues to Generate Economic Dividends: 
North Carolina Biotechnology Center (NCBiotech) Continues to Have a Growing 
Impact on Bioscience Development and the North Carolina Economy Overall 

Along with the growing employment base, the contributions of NCBiotech to the North Carolina 
economy have continued to rise, resulting in expanded state and local tax generation. The following tables 
present the total impacts on the state’s economy from ongoing companies in 2012 (compared with previous 
years) who received loans from NCBiotech (Table ES-2) as well as the total impact of NCBiotech 
operations/programmatic spending on the state’s economy (Table ES-3). 
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Table ES-2: The Economic Contribution of Currently Active Companies that Received Business  
Loans on the North Carolina Economy, 2008, 2010, 2012 

Item 
2012 Total 

Impact 
2010 Total 

Impact 
2008 Total 

Impact 

Number of Companies 74 83 64 

Output ($M) $2,386 $1,355 $818 

Employment (# of Jobs) 9,586 5,513 3,734 

Labor Income ($M) $608 $303 $193 

   State and Local Tax Revenues ($M) $71 $44 $27 

Source: Battelle analysis of NCBiotech data using IMPLAN. 

 

Table ES-3: The Economic Contribution of NCBiotech Operational/Programmatic  
Spending on the North Carolina Economy, 2010 and 2012 Report (one year lag) 

Item 
2012 Report 
Total Impact 

2010 Report 
Total Impact 

Output ($M) $39.4 $35.9

Employment (# of Jobs) 256 239

Labor Income ($M) $14.0 $12.3

State and Local Tax Revenues ($M) $1.7 $1.6

* Data for 2008 are not included. The approach in 2008 was not comparable given that research  
spending was included, but excluded in future years so as not to double count. 

Source: Battelle analysis of NCBiotech data using IMPLAN. 
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Target Ag Biotech Development
Recommended Appropriation: $450,000 (Recurring)
Overview: As highlighted by Battelle in 2010, North Carolina has a unique strength in this sector. The state has five 
of the top six agricultural biotechnology firms and strong institutional research in ag biotech. While demand for 
agricultural products is projected to rise—global food demand will double by 2050—opportunities in this sector 
are largely unexplored by other states. With targeted action in this sector, North Carolina can establish a strong 
leadership position.

Two specific, short-term projects will help achieve that leadership: the North Carolina Crop Commercialization 
Center and the North Carolina International Ag Biotech Business Portal.

States with similar programs: California, Illinois, Iowa, Kansas, Missouri, Ohio, Tennessee and Virginia

North Carolina Biotechnology Crop Commercialization Center

Purpose and Function
The North Carolina Biotechnology Crop Commercialization Center (BCCC) has a core function to commercialize 
new biotech niche specialty vegetable, fruit and feed crops, including trait identification, development, grower 
engagement and market introduction. Technologies for new or enhanced crops may be owned by companies or 
developed by universities. All projects are expected to be public/private collaborations.

Structure and Process
The following activities will be performed or coordinated by the Crop Commercialization Center:

•  Determine market need for new or enhanced North Carolina crops, commodities or value-added  
agriculture sectors

•  Identify/recruit company/university technologies that match market need

•  Develop proof of concept from field to market for crop or trait selection

•  Develop project business plan with milestones

•  Contract research such as field testing, feeding studies

The first project is the development of new and enhanced grain crops for the state’s $6 billion (farmgate) livestock 
industry with an initial focus on swine.

Expected Outcomes
The BCCC is virtual and functions within the AgBiotech Initiative of the Biotechnology Center. The Center intends 
to meet market needs by accelerating biotech crop technology. Both non-transgenic and transgenic-based projects 
will be identified. These could run on concurrent tracks of development. The result will be new crops and products 
for human health, protein production, nutrition and niche markets important to North Carolina. These products 
increase farm and agribusiness revenue as well as jobs.
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North Carolina International Ag Biotech Business Portal
Purpose: To accelerate market entry and economic development of international and domestic ag biotech  
companies into North Carolina. With the increased visibility, marketing and leadership of the AgBiotech initiative 
at NCBiotech, international and domestic companies are now looking at North Carolina as a technology business 
destination. This will aid recruitment of these companies and technologies to our state to increase jobs and revenue.

Targets: International and domestic ag biotech companies seeking to enter U.S. markets and specifically  
North Carolina.

Portal Business Service Advantages for Recruiting Companies/Technologies
•  Preferred destination and entry point for ag biotech companies (animal, plant, marine, forest)

•  Turn-key environment for conducting business when visiting the state

•  Temporary office with phone and data services

•  Central point to establish connections with governments, research universities, research parks, business 
incubators, partnering companies, licensing venues

•  Complete manual on “How To Do Business in North Carolina”
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Ag Biotech: State Program Summary
s t a t e s u m m a r y

California Four of California’s state universities formed the California State University Agricultural Research Institute. The cross-
institutional research effort targets agriculture, environmental and other problems faced by California’s extensive 
agriculture industry. Of the more than 700 projects undertaken by these researchers, about 100 are specific to ag 
biotechnology. Research funding comes primarily from federal grant programs, and operational costs were funded 
by the state legislature in 1999.

Kansas Kansas has been chosen as the future home to the National Bio- and Agro-Defense Facility, which is a bio-
containment facility. Researchers there will study emerging and zoonotic (transmitted from animals to humans) 
diseases that threaten U.S. animal agriculture and public health. North Carolina was a finalist in the selection 
process for this site. The state of Kansas contributed more than $200 million in direct and in-kind support for the 
lab.

Illinois and 
Missouri 

Three universities—the University of Illinois, Southern Illinois University and the University of Missouri—collaborate 
on research that aims to increase the number of profitable businesses in the food and agricultural sector. The 
Illinois-Missouri Biotechnology Alliance initially focused on corn and soybeans, but now includes a range of 
industries and services that are related to corn and soybean production. Funding comes from a special grant 
administered by the USDA. 

Iowa Iowa is the leading producer of corn, soybeans, eggs, pork and biomass. It’s home to 128 ag chemical and feedstock 
companies, including DuPont Pioneer, headquartered in Des Moines. The state’s strong specialization in this area, 
as reported by Battelle, and its substantial acreage dedicated to farming, make it a leading choice for agricultural 
research. Iowa began working on its ag biotech initiative in 1985, with a plan to recruit molecular biologists to Iowa 
State. Steve Leath, former vice provost of research for the University of North Carolina system, hit a competitive 
note as the new Iowa State University president, promising to bring North Carolina’s best ag biotech researchers 
to Iowa.

Missouri St. Louis is home to the internationally recognized Danforth Center, which includes research laboratories, training 
facilities and support infrastructure that includes a library, auditorium and video collaboration. Scientists from 
across the region receive support from the Danforth Center, which currently conducts research in biofuels, 
biofortification (nutrition), disease resistance, drought tolerance, pesticide and fertilizer reduction, and biosafety 
and regulation. In addition to significant private support from the Danforth Foundation and Monsanto, the 
Danforth Center received $25 million in tax credits from the state of Missouri..

Ohio Located in Wooster, the Ohio Agricultural Research and Development Center (OARDC) is the research arm of The 
Ohio State University’s College of Food, Agricultural, and Environmental Sciences. The center targets better food 
and fiber production, environmental and water quality issues for both rural and urban populations, and continued 
emphasis on new, improved and safer products for use in the agricultural endeavors. OARDC began 121 years ago as 
part of the federal land-grant institution legislation, and evolved to its present research facility supported by state 
and federal funds.
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s t a t e s u m m a r y

Tennessee AgBioWorks, an initiative of Memphis Bioworks Foundation and BioDimensions, develops new agricultural 
technologies and processing. The initiative is focused on the Mississippi Delta (Arkansas, Kentucky, Mississippi, 
Missouri and Tennessee) and technologies that contribute to the sustainable use of agricultural and forestry 
products to supply abundant food, biofuels and bio-based products. Successes so far include a $450 million 
research park, an early-stage bioscience investment fund, a new crops database, and an 800-student charter 
school. The foundation is a public-private partnership that is funded by state and local governments, grants and 
private donations.

Virginia The Virginia BioTechnology Research Park in Richmond established a biosciences development center, the Virginia 
Biosciences Development Center (VBDC). The 27,000-square-foot space provides laboratory and office space, as 
well as business support services for its companies. The incubator has helped to launch more than 50 companies in 
seven years. 

Building on that expertise and experience, the research park created the Virginia Israel Biosciences 
Commercialization Center. Its goal is to give Israeli bioscience companies an entry point to U.S. markets as well  
as a place to locate. North Carolina could model this portal concept in ag biotech.
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Complete Pilot Extraction Facility
Recommendation: $1,000,000 (Non-recurring)
Overview: Build a pilot-scale extraction facility in Northeastern North Carolina. The facility brings jobs to the 
region by capitalizing on local resources and an increasing demand for extracted products.

Rationale: Northeastern North Carolina is home to rich agricultural resources and ag biotech education programs, 
as well as one of North America’s three extraction facilities. An independent analysis by RTI International 
identified an opportunity to group these resources and skills together to establish a commercialization partner for 
specialty crops.

Biotech crops will follow a set path to the market: a need is identified; a research lab finds a solution; farmers will 
test the solution; the final product will go to market, maybe via an extraction facility. Northeastern North Carolina 
can support each stage of development with a three-pronged approach: deploy researchers from the Vernon James 
Research Center as liaisons between research, farmer and company; educate farmers through a certification 
process; build a pilot-scale extraction facility. This recommendation addresses the facility.

Discussion: Demand for extraction services is increasing, as is the need for test-sized batches of product. Currently, 
researchers experience long wait times to test the product of their research, determining which crops are the most 
valuable and/or profitable. The Pilot Extraction Facility, a public/private partnership with Avoca Inc. in Merry 
Hill, provides a solution. The facility will perform a variety of extraction services for global customers as well as 
university researchers. 

The facility itself will provide jobs. Farmers close to the facility will have the opportunity to grow high-value crops 
to be processed at the facility. As more acreage is grown, processing and packing companies can be recruited to 
the currently rural region. State funding for this project will ensure that the facility can be completed, starting this 
ripple effect. 

Training: Training is an important component of this proposal. High-school students are gaining broad exposure 
to ag biotech concepts at the Northeast Regional School of Biotechnology and Agriscience, which is located at the 
Vernon James Research Center. The community colleges’ existing biotechnology-focused training programs can 
train technicians for these high-paying jobs. And a farmer certification program, initially called B-Cert, will help 
farmers understand the rigors of growing biotech crops. 
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Reinstate and Expand SBIR Matching Grant Program
Recommended Appropriation: $5,000,000 (Recurring)
Overview: Restore funding to the existing Department of Commerce program that provided matching grants to 
North Carolina businesses receiving early-stage Small Business Innovation Research (SBIR) grants from federal 
agencies. Refine the matching grant program structure to maximize the number of SBIR awards won by North 
Carolina companies.

States with Similar Programs: Connecticut, Florida, Hawaii, Kansas, Kentucky, Michigan, Montana, Nebraska, 
Oklahoma, South Carolina, Virginia. In addition, Massachusetts and New Jersey have programs that match late-
stage SBIR awards.

Rationale: Although North Carolina has one of the largest research and development communities in the nation, we 
rank well behind leading states in per capita funding from the federal SBIR and similar grant programs. Between 
2006 and 2010, an SBIR matching grant program operated by the North Carolina Department of Commerce 
helped companies compete more effectively for SBIR/STTR grants.

Funding for the program was ended due to revenue constraints during the recession. Funding for North Carolina’s 
SBIR matching grant program has not been restored, but recent changes in federal SBIR law have made state 
matching programs even more attractive. NCBIO estimates an appropriation of $5 million for SBIR matching 
grants could result in $26 million to $79 million in additional spending by North Carolina SBIR grantees annually.1

Discussion: North Carolina’s SBIR matching grant program provided up to $100,000 to North Carolina companies 
that received early-stage SBIR awards from the federal government. Between 2006 and 2010, the North Carolina 
program awarded 200 matching grants, with a total value of more than $15 million. Companies receiving these 
grants raised more than $85 million in follow-on investments.

In 2011, Congress changed the federal SBIR program, capping maximum award amounts. Because of the high 
cost of health research, the new caps will make it harder for federal agencies to fund meaningful health-related 
grant applications. NCBIO believes that companies that are able to augment their research grants with other funds 
will have an advantage in competing for early-stage SBIR grants. Conversely, companies that cannot augment 
their grants will be less competitive. NCBIO estimates that in North Carolina the availability of a matching grant 
program could swing between $7.8 million and $23.5 million in early-stage SBIR grants annually. If follow-on 
investments in grant-winning companies are considered, the impact of a fully funded SBIR matching grant program 
in North Carolina would range from $26 million to more than $79 million annually in new dollars for research-
based start-up companies.

Some adjustments to North Carolina’s historic SBIR grant-matching program would be necessary. For maximum 
impact, grant applicants would need to be assured of state matching funds if a federal grant is awarded. 
Restrictions on the number of matching awards per company should be eliminated or revised so as to maximize  
the number of federal awards eligible for state match.

1	 See NCBIO, “Potential Benefits of the One North Carolina Small Business Fund After Changes to Federal Small Business Innovation 
Research Grant Program (1-May-2012)
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SBIR: State Program Summary
S t a t e s u m m a r y

Connecticut The SBIR Phase I Matching Grant initiative is designed to help recent Connecticut SBIR Phase I winners advance their 
federal Phase I feasibility studies to million-dollar Phase II research awards. It encourages collaborations, especially 
with Connecticut universities. These grants were created to help bridge the funding gap between Phase I and 
subsequent awards. The matching grant may be increased if a company subcontracts with a Connecticut research 
university. 

Florida This program is designed to expand the research activities of a university industry partner by providing assistance 
in obtaining a Phase II SBIR/STTR award. Approximately $500,000 is allocated for the SBIR/STTR Phase II Industry 
External Investment program.

Hawaii The Hawaii Small Business Innovation Research Grant Program was established in 1989 to provide grants to Federal 
Phase I SBIR awardees (up to 50 percent of Phase I Award.) The grant maximum is $25,000, and can only be used for 
research that is performed in the State of Hawaii.

Kansas Funding is available under this program to match technology development awards to encourage commercialization 
of new products and technologies. The program can match up to 50 percent of such awards, proportionate to the 
amount of work performed in Kansas.

Kentucky The Kentucky SBIR-STTR Matching Funds Program matched all Phase 1 federal awards received by Kentucky 
businesses after January 1, 2006 and all Phase II federal awards received after January 1, 2007. This includes matching 
awards of up to $100,000 to support Phase I exploration of the technical merit or feasibility of an idea or technology. 
Phase II federal awards, which support full-scale research and development, can be up to $750,000, and are matched 
by the Commonwealth up to the first $500,000.

Massachusetts The Massachusetts Life Sciences Center operates a Small Business Matching Grant (SBMG) Program to provide grants 
to commercialization-ready life sciences and technology companies that have received at least the equivalent 
of a Phase II SBIR or STTR grant from federal agencies such as the National Institutes of Health, National Science 
Foundation, Department of Defense, etc. The Center is targeting an FY12 investment of $3 million in the Small 
Business Matching Grant Program.

Michigan The Michigan Emerging Technologies Fund will match 25 percent of Phase I SBIR/STTR awards up to $25,000 and 25 
percent of Phase II SBIR/STTR awards up to $125, 000. ETF awards will come in the form of grants and do not need 
to be paid back; however, ETF funds must be used to help bring Michigan SBIR/STTR projects to commercialization 
in at least one of the four technology sectors supported by the ETF. These sectors are: advanced automotive, 
manufacturing, materials, information and agricultural processing; alternative energy; homeland security and 
defense; and life sciences. 

Montana Grants to Montana companies that have been awarded a SBIR or STTR Phase I award and that, if the opportunity to 
do so is available, intend to apply for a SBIR/STTR Phase II award.

Nebraska The Nebraska Small Business Innovation Research Initiative establishes a financial assistance program to individuals 
and businesses with a principal place of business in Nebraska to support applications to the SBIR Program (Phase 
0) and the matching of successful applications (Phase I and II) by the state of Nebraska. The total funds available 
through this initiative will be a maximum of $1 million
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S t a t e s u m m a r y

New Jersey The purpose of the SBIR Bridge Grant program is to increase the success and maximize the growth of small New 
Jersey companies in moving from Phase I to Phase II. The program supports New Jersey’s technology industry by 
awarding grants to entrepreneurs who have both applied for Phase II funding and who have been identified as 
potential Phase II SBIR/STTR awardees. This program will sustain small businesses through the funding gap which 
occurs between completion of the Phase I grant and the initiation of a Phase II award. Awards are $50,000.

Oklahoma The OCAST SBIR Matching Funds Program is designed to award matching funds to Oklahoma firms that (1) have 
been awarded an SBIR Phase I award and (2) have submitted a qualified Phase II proposal to a participating federal 
government agency.

South Carolina The SC Launch! SBIR/STTR Phase I Matching Grant Program provides up to 100 percent of the SBIR/STTR Phase 
I award, not to exceed $100,000. It is designed to provide support funds to South Carolina companies stepping 
through the development process, especially companies attempting to attain SBIR/STTR Phase II grant awards.

Virginia The Virginia SBIR Match Program provides $50,000 to $500,000 in match funds for SBIR or STTR awards, depending 
on various factors such as state funding levels and company eligibility requirements. The program is operated by the 
Center for Innovative Technology (CIT).
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Expand Biotechnology Center Loan Programs
Recommended Appropriation: $2,500,000 (Recurring)
Overview: Expand funding to the Biotechnology Center loan programs. This increase would enable the 
Biotechnology Center to fund more startup and early-stage life science companies and to initiate funding to 
growth-stage companies facing the funding valley of death.

States with Similar Programs: Colorado, Delaware, Georgia, Illinois, Kansas, Maryland, Massachusetts, Michigan, 
Minnesota, Ohio, Pennsylvania and Texas. 

Rationale: Biotechnology Center loan funding has consistently led to job creation and company growth. As venture 
capital firms seek later-stage investments, NCBiotech loans are frequently the only option for early-stage biotech 
companies. Executives of many successful North Carolina-based life science companies have indicated that Center 
loan funding was critical to their companies’ development and growth.

The NCBiotech loan program is well oversubscribed. Promising applications may not be funded under the current 
budget. A $2.5 million increase would propel job creation by funding more startup and early-stage life-science 
companies. This recommended appropriation would add $1 million to existing loan programs and allocate  
$1.5 million to initiate a program with larger loans to help companies bridge the funding valley of death.

Discussion: The Biotechnology Center has awarded more than $22 million in loans to North Carolina-based life 
science companies since 1989. Those companies have brought in more than $2.6 billion in subsequent funding 
from sources such as venture capital groups, banks, strategic partners and federal granting agencies. That’s $117 
for every $1 loaned. Moreover, the great majority of these loans are fully repaid; loan principal payments have 
been more than four times the number of principal write-offs. This success rate results from detailed due diligence 
performed prior to loan decisions, as well as the connections and guidance that Biotech Center employees provide 
to loan portfolio companies. These companies have also added 2,830 jobs subsequent to loan award, resulting 
in a rate of roughly $2,500 in net loan disbursements per job created (net loan disbursements = disbursements – 
principal payments – interest payments – warrant payoffs).

The Center manages three programs with loans ranging from $50,000 to $250,000 for activities from inception to 
growth. These loan programs are oversubscribed, and an increase in the loan budget would leverage major external 
funding rounds. This funding directly stimulates company and job creation. The later-stage loan program would 
enable companies to bridge the gap between Biotechnology Center funding and VC/strategic partner funding.
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Loan Programs: State Program Summary
S t a t e s u m m a r y

Delaware The Delaware Economic Development Office manages two funding programs for high-tech companies, with a 
significant focus on biotechnology and life science. The Technology Based Seed Fund makes convertible debt 
investments of up to $100,000 in early-stage companies, while the Pre-Venture Fund provides debt and equity 
financing of up to $1 million to more established companies. 

Georgia The Georgia Research Alliance’s VentureLab program provides grants to university researchers seeking to 
commercialize their discoveries, as well as loans to the early-stage life science companies that emerge from these 
efforts. While grants are capped at $100,000, loans can be up to $250,000 in size. The program has a total annual 
budget of approximately $2 million.

Kansas The Kansas Bioscience Authority sponsors multiple funding programs for life science companies of all sizes, which 
can take the form of grants, loans, convertible debt, or equity investment. In the past year, the Proof of Concept 
Investment Program, which specifically targets early-stage companies, has awarded $688,000 in grants to six 
companies.

Maryland The Maryland Biotechnology Center administers two Biotechnology Development Awards programs in 
Biotechnology Commercialization and Translational Research. These programs provide loans of up to $200,000 
to enable early-stage life science companies to achieve R&D milestones on the path to commercialization. These 
programs have a total annual budget of $1.6 million. In addition, the state’s Department of Business and Economic 
Development has awarded conditional loans of up to $1 million to promising early-stage companies.

Massachusetts The Massachusetts Life Sciences Center’s Accelerator Loan Program makes loans of up to $1 million to early-stage 
life science companies, with eligibility limited by the total amount of external funding raised by the company at the 
time of the award. All loans have a five-year term and an interest rate of 10 percent, and the Center also takes warrant 
coverage on all loans granted through the program. The total budget for the Accelerator Loan Program is $6 million 
for the 2013 fiscal year.

Minnesota Minnesota’s Agricultural and Economic Development Board oversees the Small Business Development Loan 
program, which makes loans of up to $5 million to companies with 500 or fewer employees, at a fixed market rate 
of interest. While not specific to the life science industry, the fund made at least one loan of $250,000 to a biotech 
startup in 2010.

North Carolina The North Carolina Biotechnology Center manages three loan programs for inception- and early-stage life science 
companies. The maximum loan value ranges from $50,000 to $250,000, depending on the program; one program 
also requires a matching investment from an outside investor. The Center’s total loan budget is $1.9 million for the 
2013 fiscal year. All Center loans have a three-year term, with an interest rate of 1 percent above prime. The Center 
also takes warrant coverage on any loans greater than $75,000.
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S t a t e s u m m a r y

Ohio The Innovation Ohio Loan Fund provides support to companies in several high-tech sectors, including the life 
sciences. These loans can finance up to 75 percent of a project’s qualifying costs, with a maximum award of up to 
$2 million. Loans have a negotiable term of four to six years, and carry an interest rate of 2 percent over prime. Loan 
recipients also pay a participation fee of 10 percent of the maximum drawn principal at the maturity of the loan, in 
lieu of the state’s ability to take an equity position in the company.

Pennsylvania The Pennsylvania Life Sciences Greenhouse Initiative was created in 2001 to invest $100 million in life science 
companies in three regions across the state. Capital investment programs include seed and early-stage funding of 
up to $1 million in convertible debt or equity in companies with significant potential for commercial growth. Since 
the program’s inception, the three Life Sciences Greenhouses have funded 254 projects, including investments in 
140 early-stage companies.

Texas The Texas Emerging Technology Fund (TETF) invests in multiple high-tech industries, but the largest single sector 
is biotechnology and life science. Commercialization awards can take the form of debt or equity investment, or a 
combination of the two. Debt investments generally carry an 8 percent interest rate, with a term of up to 10 years, 
or until a defined equity event occurs. From 2006 to 2011, the TETF invested in 65 life science companies, with total 
investments of more than $100 million.
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Relieve Tax Burden
Extend and Expand the Qualified Business Venture Tax Credit

Recommended Appropriation: $15,000,000 (Recurring) (Currently $7,500,000)
Overview: Extend the Qualified Business Venture Tax Credit, which is scheduled to expire December 31, 2013. 
Increase the rate of the credit from 25 percent to 50 percent and the maximum credit amount to $100,000. Increase 
the statewide limit on all credits from $7.5 to $15 million.

States with Similar Programs: Arizona, Arkansas, Connecticut, Georgia, Illinois, Indiana, Kansas, Kentucky, 
Louisiana, Maine, Maryland, Michigan, Minnesota, Nebraska, New Mexico, New York, North Dakota, Ohio, 
Oklahoma, Rhode Island, Virginia, Wisconsin.

Rationale: Access to early-stage equity capital is one of the most challenging problems facing life science start-up 
companies in North Carolina. The most recent recession, combined with ever-lengthening product development 
cycles have severely eroded angel investment levels since 2010. A more aggressive tax credit structure is needed to 
reenergize life science angel investing in North Carolina. Twenty-two other states now offer similar credits, five 
with rates of 50 percent or higher.

The Qualified Business Venture Tax Credit gives high-wealth individuals an incentive to invest in technology-driven 
start-up companies. Although the credit is not limited to life science companies, most life science entrepreneurs say 
that it is a critical asset in securing funding from angel investors.

Discussion: The QBV Tax Credit provides a 25 percent credit against personal income tax for individual investments 
in qualifying small businesses. Credits are capped at $50,000 per individual investor per year. To qualify for the 
credit, businesses must have less than $5 million in revenues annually and be engaged primarily in manufacturing, 
processing, warehousing, wholesaling, or research and development. In 2010, QBV companies raised  
$29.4 million in equity investments and claimed $5.1 million in credits. The QBV credit is currently scheduled to 
sunset December 31, 2013.

The QBV credit effectively stimulates angel and other early-stage investments that are critical to moving new 
technologies from universities and other research laboratories to commercialization and, ultimately, to profitability. 
The credit has become especially important in recent years as venture capital funds have shifted emphasis to 
later-stage start-up companies. The resulting void in funding opportunities is often called the “valley of death” for 
entrepreneurs launching new businesses.

A study completed by NCBIO in 2007 showed that between 1989 and 2006, investors using the state’s Qualified 
Business Venture Tax credit claimed approximately $115 million in credits and generated nearly $545 million in 
capital contributions to qualifying small companies. Follow-on investments by venture funds during the same 
period brought total investments in QBV companies to $1.7 billion.
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QBV: State Program Summary
S t a t e S u m m a r y

Arizona 
Rate – 35% 

Investor Cap – $250,000 

State Cap – $20,000,000 (multi-year)

Tax credit for investments in qualified bioscience and other small businesses. Credit amount is 35 
percent for bioscience or rural company, 30 percent for other companies. Unused credits may be 
carried forward for up to three years. Up to $20 million in tax credits beginning July 1, 2006 through 
June 30, 2016. Authorized first-come-first-serve, based on date and time investor files application.

Arkansas 
Rate – 33% 
Investor Cap – n/a 
State Cap – $6,250,000

Tax credit against income or premium tax for persons or companies investing in eligible businesses. 
Awards at discretion of the Director of Arkansas Economic Development Commission. Credit is 33 1/₃ 
percent of purchase price for equity interests; limited to 50 percent of tax liability after all other credits 
and reductions. Unused credits may be carried forward nine years.

Connecticut 
Rate – 25% 
Investor Cap – $250,000 
State Cap – $6,000,000

Credit against income tax for investments made in qualifying businesses. Investments must be at least 
$25,000. Credit equals 25 percent of the cash investment, up to a maximum credit of 250,000.

Georgia 
Rate – 35% 
Investor Cap – $50,000 
State Cap – $10,000,000 (multi-
year)

Credit against personal income tax for 35 percent of investment amount; available for investments 
made in 2011, 2012, and 2013. Credits can be used beginning in second year following the year of 
investment. Aggregate amount of credit allowed against taxable income for any number of qualified 
investments is $50,000 per taxpayer annually.

Illinois 
Rate – 24% 
Investor Cap – $500,000 
State Cap – $10,000,000

Tax credit of 25 percent for firms or natural person(s) investing in qualifying business venture. Maximum 
amount of investment used as basis for a credit is $2,000,000 for each investment. 

Indiana 
Rate – 20% 
Investor Cap – $1,000,000 
State Cap – $12,500,000

Tax credit for individuals and corporations for investments in debt or equity of qualifying Indiana 
companies.

Kansas 
Rate – 50% 
Investor Cap – $50,000 
State Cap – $6,000,000

Tax credit for 50 percent for investments in qualifying companies.

Kentucky 
Rate – 40% 
Investor Cap – n/a 
State Cap – $80,000,000

Tax credit of 40 percent for personal and corporate investors in approved investment funds. Credits are 
allocated to funds, then granted proportionately to funds’ investors. Kentucky Economic Development 
Finance Authority allocates the credits to investment funds.
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S t a t e S u m m a r y

Louisiana 
Rate – 35% 
Investor Cap – None 
State Cap – $4,000,000

Credit against personal income or corporate franchise for 35 percent of investments in certified 
Louisiana Entrepreneurial Businesses. Total tax credits cannot exceed $5 million.

Maine 
Rate – 60% 
Investor Cap – $300,000 
State Cap – None

Tax credit of up to 60 percent for investors in eligible Maine businesses. Investments may be used for 
fixed assets, research or working capital.

Maryland 
Rate – 50% 
Investor Cap – $250,000 
State Cap – $6,000,000

Credit against income tax for 50 percent of eligible investments in qualified Maryland biotechnology 
companies. Maximum credit amount is $250,000. Total credit certificates issued in a fiscal year cannot 
exceed budget amount. Applications reviewed and approved on a first come basis.

Michigan 
Rate – 25% 
Investor Cap – $250,000 
State Cap – $9,000,000

Tax credit of 25 percent for individual investors, companies, and limited partners in venture capital 
funds.

Minnesota 
Rate – 25% 
Investor Cap – $125,000 
State Cap – $12,000,000

Tax credit for individuals or investment funds for investments in startup and emerging companies 
focused on high technology or new proprietary technology.

Nebraska 
Rate – 35% 
Investor Cap – $300,000 
State Cap – $3,000,000

Tax credit for 35 percent of investments in qualifying small businesses. Investments in certain 
economically distressed areas may be eligible for a refundable tax credit equal to 40 percent. Maximum 
annual credit of $350,000 for married couples filing jointly and $300,000 for all other filers.

New Mexico 
Rate – 25% 
Investor Cap – $25,000 
State Cap – $75,000,000

Tax credit for 25 percent of qualifying investment in a high-technology or manufacturing business. 
Maximum investment of $100,000. Maximum of two qualifying investments per investor annually, 
provided that each investment is in a different qualified business. Unused credits may be carried 
forward for three years.

New York 
Rate – 20% 
Investor Cap – $300,000 
State Cap – None

Credit against personal income tax for 20 percent of investments in qualifying companies.

North Dakota 
Rate – 45% 
Investor Cap – $200,000 
State Cap – $3,500,000

Tax credit of 25 percent for individual, estate, trust, partnership, corporation, or limited liability company 
for investments in a qualified business. No more than $112,500 of the credit may be used in any year. 
Unused credits may be carried forward four tax years. Only the first $500,000 of eligible investments in 
the business are eligible for the tax credit. Total amount of credits for investments in any calendar year 
is limited to $3.5 million.
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S t a t e S u m m a r y

Ohio 
Rate – 25% 
Investor Cap – $62,500 
State Cap – $45,000,000 (multi-
year)

Tax credit for 25 percent of investments in qualified, technology-based Ohio companies.

Oklahoma 
Rate – 20% 
Investor Cap – None 
State Cap – None

Credit against various taxes for investments in small business capital companies, provided the 
investments are reinvested in qualifying small businesses.

Rhode Island 
Rate – 50% 
Investor Cap – $100,000 
State Cap – $2,000,000

Tax credit of 50 percent for eligible investments, with a maximum tax credit of $100,000. 

Virginia 
Rate – 50% 
Investor Cap – $50,000 
State Cap – $3,000,000

Tax credit of 50 percent for individual and fiduciary taxpayers for investments in “equity” or 
“subordinated debt” of qualified small business ventures. Credits may not exceed the credit authorized 
by the Department of Taxation, $50,000, or the income tax liability on that year’s return, whichever 
is less. The credit is nonrefundable. Unused credits may be carried forward up to 15 years. Per year 
statewide maximum of $3 million.

Wisconsin 
Rate – 25% 
Investor Cap – $500,000 
State Cap – $47,500,000 (multi-
year)

Tax credit for 25 percent of investments in qualifying companies. Maximum credit-eligible investments 
of $8 million per company. Maximum for all credits In all tax years is $47,500,000.
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Relieve Tax Burden
Create Capital Gains Tax Credit

Recommended Appropriation: No appropriation; fiscal impact to be determined.
Overview: Exclude all or a portion of capital gains from state taxable personal income. Alternatively, establish 
a lower state personal income tax rate for capital gains. Relief can be made broadly applicable, or targeted to 
investments in North Carolina or innovation-based companies.

States with Similar Programs: Arkansas, Iowa, Montana, Nebraska, New Hampshire, New Mexico, North Dakota, 
Oklahoma, South Carolina, Tennessee, Utah, Vermont, Wisconsin. In addition, the following states impose no tax 
on any form of personal income: Alaska, Florida, Nevada, South Dakota, Texas, Washington and Wyoming.

Rationale: North Carolina’s life science community depends heavily on capital investment; yet our state trails 
other major life science states in access to capital. By lowering the personal income tax rate on capital gains, 
North Carolina would encourage individuals to invest in growing companies, remove or reduce the current tax 
code’s incentive for successful investors to leave the state, and dampen the impact of economic cycles on state tax 
collections. 

Discussion: Nineteen states impose no tax or reduced taxes on capital gains earned by individuals. Since 2003, the 
federal government has capped the capital gains rate for individuals at 15 percent—less than half the top marginal 
rate for ordinary income. These policies encourage individuals to invest savings and discretionary income in 
growing companies that will create new jobs in the economy. 

North Carolina currently taxes capital gains at the same rate as ordinary income—thereby providing no incentive 
for individuals to invest in growing our economy. In fact, by taxing capital gains at a rate higher than many 
surrounding states, North Carolina actually encourages investors to relocate to lower tax jurisdictions whenever 
successful investments mature. In addition, because capital gains often increase during periods of economic 
expansion (and decrease during economic downturns), North Carolina’s high capital gains tax rate amplifies peaks 
and troughs in state revenues associated with cycles of the economy. 

Capital gains tax relief can be implemented narrowly or broadly. Many states, for example, target capital gains 
tax reductions to investments in in-state companies. Capital gains tax relief can encourage “patient” capital (as 
opposed to more speculative trading of assets) by targeting reductions to longer term investments.

North Carolina ranks 14th in the nation in venture capital investments as a percentage of gross state product. In 
absolute dollars, North Carolina companies receive one-twentieth the amount of venture capital investments as 
California, the nation’s top venture investment location.

Properly structured capital gains tax relief can be expected to materially improve life science companies’ access 
capital in North Carolina. Capital gains tax reductions would be particularly meaningful to our life science sector 
if targeted to long-term investments in in-state companies. Targeted capital gains tax relief could be implemented 
with less impact on state revenue collections.
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Capital Gains Tax: State Program Summary
Income Tax Rate

s t a t e  SU  m m a r y

Alaska  
Rate – 0 %

No personal income tax

Arkansas  
Rate – 7 %

Exclusion from personal income tax for 100 percent of net capital gains from venture capital investments held in 
Arkansas companies held for at least five years. Exclusion for 30 percent of other net capital gains on investments 
held for more than 12 months.

Florida  
Rate – 0 %

No personal income tax

Iowa  
Rate – 8.98 %

Exclusion from individual income tax for 100 percent net capital gains on sale of substantially all of the assets of 
business, including stock sales treated as asset sales, held by an owner who has materially participated in the 
business for at least 10 years.

Montana  
Rate – 6.9 %

Exclusion from personal and corporate income tax for 100 percent of net capital gains on investments in federally 
qualifying Small Business Investment Corporations

Nebraska  
Rate – 6.84 % 

Once-in-a-lifetime exclusion from personal income tax for 100 percent of net capital gains from sale of stock in a 
corporation acquired because of employment at company doing business in Nebraska for at least three years.

Nevada  
Rate – 0 %

No personal or corporate income tax

New Hampshire 
Rate – 5 %

Personal income tax applies to dividends and interest only.

New Mexico 
Rate – 4.9 %

Exclusion from personal income tax for the greater of 50 percent or $1,000 of net capital gains.

North Dakota 
Rate – 3.9 %

Exclusion from personal income tax for 30 percent of net capital gains on investments held for one year or more

Oklahoma  
Rate – 5.25 %

Exclusion from personal and corporate income tax for net gains from sale of stock ownership interest in an 
Oklahoma-headquartered company, limited liability company, or partnership if the stock or interest was owned for 
at least two uninterrupted years prior to sale

South Carolina 
Rate – 7 %

Exclusion from personal income tax for 44 percent of net capital gains on investments held for two years or more
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s t a t e  SU  m m a r y

South Dakota 
Rate – 0 %

No personal or corporate income tax

Tennessee  
Rate – 6 %

Personal income tax applies to dividends and interest only.

Texas  
Rate – 0 %

No personal or corporate income tax

Utah  
Rate – 5 %

Credit against personal income tax for 5 percent of net capital gains if 70 percent are reinvested in qualifying Utah 
small business

Vermont  
Rate – 8.95 %

Exclusion from personal income tax for 40 percent of net capital gains from the sale of non-publicly traded stocks 
held for three years or more

Washington 
Rate – 0 %

No personal or corporate income tax

Wisconsin  
Rate – 6.75 %

Exclusions from personal income tax for: (1) 30 percent of net capital gains on investments held for one year or 
more; (2) 100 percent of net capital gains on investments in qualifying small businesses held for five years or more; 
deferral of personal income tax on 100 percent of long term capital gains reinvested in qualifying Wisconsin 
business

Wyoming  
Rate – 0 %

No personal or corporate income tax
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Relieve Tax Burden 
Exempt R&D Supplies from Sales Tax

Recommended Appropriation: No appropriation; fiscal impact to be determined.
Overview: Exclude supplies used in scientific research and development activities from state sales and use tax. 

States with Similar Programs: Colorado, Connecticut, Maryland, Massachusetts, Michigan, Missouri, New Jersey, 
New York, Pennsylvania, Vermont, Virginia, West Virginia, Wisconsin. In addition, the following states impose no 
sales tax: Alaska, Delaware, Montana, New Hampshire and Oregon.

Rationale: R&D supplies are inputs to the development of new products. These supplies should be afforded the 
same tax treatment as manufacturing inputs. Small life science companies, which typically have no income tax 
liability, do not benefit from the corporate income tax credit for research and development spending. A sales tax 
exemption would improve tax parity for large and small research companies and encourage more robust research 
and development activity with the state.

Discussion: Innovation leads to new products and more robust economic activity. Preservation of any economy’s 
manufacturing base depends on the regular and systematic development of new manufactured products and the 
improvement of existing products. Research and development are the source of these product innovations. Prudent 
tax policy therefore seeks to stimulate research and innovation to at least the same degree as manufacturing. 

North Carolina currently imposes sales tax on research and development supplies. While some of this tax burden 
is offset by the state’s existing credit against corporate income tax for R&D spending, the corporate tax credit is 
not meaningful to early-stage life science companies (which usually have no profits, and therefore pay no tax). The 
state’s existing sales and use tax structure offers all companies a very favorable tax rate (the lesser of 1 percent 
or $80 per item) on purchases of research and development equipment, but this rate does not apply to items 
other goods used or consumed in the research and development process. Although North Carolina offers certain 
companies a 50 percent sales tax refund for medical testing supplies, this benefit does not reach most life science 
research companies.

Most research-intensive life science companies incur substantial sales and use tax liability for purchases of R&D 
supplies. Exempting these supplies from sales tax would remove a key existing tax burden from North Carolina 
research and development companies. Elimination of the sales and use tax on R&D supplies would also encourage 
the relocation of out-of-state research and development companies to North Carolina.

Eighteen states currently impose no sales and use tax or reduced sales and use tax on purchases of R&D supplies. 
Several of these states, including Massachusetts, New Jersey, Pennsylvania and Virginia are among the nation’s 
top life science states. North Carolina can materially improve its competitive position as a location for life science 
research and development by excluding R&D supplies from sales and use tax.
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R&D Sales Tax Relief: State Program Summary
S t a t e s u m m a r y

Alaska 
Rate – 0 %

No sales tax.

Colorado 
Rate – 2.90%

Refund of sales tax on tangible personal property, including machinery a, used in Colorado directly and 
predominantly for research and development or in a combined activity of research and development and 
manufacturing; subject to availability of funds from state revenue surplus. 

Connecticut 
Rate – 6.35%

Exemption for machinery, equipment, tools, materials, supplies and fuel used directly in the biotechnology 
industry. 

Note: Biotechnology means the application of technologies, such as recombinant DNA techniques, biochemistry, 
molecular and cellular biology, genetics and genetic engineering, biological cell fusion techniques, and new 
bioprocesses, using living organisms, or parts of organisms, to produce or modify products, to improve plants or 
animals, to identify targets for small molecule pharmaceutical development, to transform biological systems into 
useful processes and products or to develop microorganisms for specific uses.

Delaware 
Rate – 0 %

No sales tax.

Maryland 
Rate – 6 %

Sales tax does not apply to purchases of tangible personal property for use or consumption in research and 
development. Research and development means basic and applied research in the sciences and engineering and 
the design, development and governmentally mandated pre-market testing of prototypes and processes.

Note: Exemption does not include market research, research in the social sciences or psychology, and other 
nontechnical activities, routine product testing, sales services or technical and nontechnical services are not 
included in the exemption.

Massachusetts 
Rate – 6.25%

Sales tax does not apply to purchases of tangible personal property used directly and exclusively in research and 
development. 

Note: Share of entity receipts or expenditures for research and development in Massachusetts must meet minimum 
threshold.

Michigan 
Rate – 6 %

Exemption for tangible personal property used by an industrial processor in research and development.

Missouri 
Rate – 4.225%

Exemption for tangible personal property and utilities purchased for use or consumption directly or exclusively 
in the research and development of agricultural/biotechnology and plant genomics products and prescription 
pharmaceuticals consumed by humans or animals.=

Montana 
Rate – 0 %

No sales tax.
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S t a t e s u m m a r y

New Hampshire 
Rate – 0 %

No sales tax

New Jersey 
Rate – 7 %

Exemption for tangible personal property, except energy, and specified digital products purchased for use or 
consumption directly and exclusively in research and development in the experimental or laboratory sense Such 
research and development shall not be deemed to include the ordinary testing or inspection of materials or 
products for quality control, efficiency surveys, management studies, consumer surveys, advertising, promotions or 
research in connection with literary, historical or similar projects.

Note: Does not include ordinary testing or inspection of materials or products for quality control, efficiency surveys, 
management studies, consumer surveys, advertising, promotions or research in connection with literary, historical 
or similar projects.

New York 
Rate – 7 %

Exemption for tangible personal property purchased for use or consumption directly and predominantly in 
research and development in the experimental or laboratory sense.  

Note: Exemption does not include ordinary testing or inspection of materials or products for quality control, 
management studies, consumer surveys, etc. 

Oregon 
Rate – 0%

No sales tax.

Pennsylvania 
Rate – 6 %

Exemption for tangible personal property and services to be used directly in research having as its objective the 
production of a new or improved product or utility service or method of producing a product or utility service, but 
in either case not including market research or research having as its objective the improvement of administrative 
efficiency. The exemption also applies to taxpayers who undertake research under contract for exempt purposes.

Vermont 
Rate – 6 %

Exemption for tangible personal property purchased for use or consumption directly and exclusively, except for 
isolated or occasional uses, in commercial, industrial or agricultural research or development in the experimental or 
laboratory sense.

Note: It shall be rebuttably presumed that uses are not isolated or occasional if they total more than four percent of 
the time the machinery or equipment is operated. Such research or development shall not be deemed to include 
the ordinary testing or inspection of materials or products for quality control, efficiency surveys, management 
studies, consumer surveys, advertising, promotions, or research in connection with literary, historical or similar 
projects.

Virginia 
Rate – 5 %

Exemption for tangible personal property purchased for use or consumption directly and exclusively in basic 
research or research and development in the experimental or laboratory sense.

West Virginia 
Rate – 6.50 %

Exemption for tangible personal property used or consumed in the activity of research and development.

Wisconsin 
Rate – 5 %

Exemption for tangible personal property sold to persons who are engaged primarily biotechnology in Wisconsin, 
if the tangible personal is consumed or destroyed or loses its identity while being used exclusively and directly in 
qualified research.
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Initiate Life Science Site and Infrastructure  
Readiness Program
Recommended Appropriation: $10 million – $25 million (Non-recurring)
Overview: Initiate a program to support infrastructure enhancements specific to life-science company relocation and 
expansion projects. The capacity to make infrastructure improvements that impact designated life-science sites will 
increase North Carolina’s competitiveness for these projects. 

States with Similar Programs: Maryland, Nebraska, New York and Ohio.

Rationale: When companies decide to expand, the project timeline is often short. Companies conduct a national 
or international search for appropriate sites. They evaluate a range of factors from workforce to business climate 
to the site itself. A biomanufacturing operation needs significant water availability, special wastewater treatment 
capabilities and other robust utility requirements. Given the importance of the life sciences as a target industry 
sector for North Carolina, the state’s current position as a leader in life science manufacturing, and the increasing 
investment on the part of national and international competitors to offer “shovel-ready” sites in this space, North 
Carolina would benefit from a site readiness program that brings these enhancements to sites of interest. These 
investments will enhance the sites’ competitiveness and shorten timelines for facility construction, making the state 
more competitive for these projects. 

Discussion: North Carolina is a global leader in biomanufacturing and often competes for larger-scale projects that 
create hundreds of higher-than-average-wage jobs and attract millions of dollars of investment. This sector was 
one of the few in the state that added jobs during the recent economic downturn and continues to provide North 
Carolina with opportunities for future job growth. With jobs paying an average of $78,000, many states compete 
for these projects. North Carolina does not always win. 

In two cases a proactive life science readiness program would have benefited North Carolina. A $300 million 
Bristol Myers Squibb monoclonal antibody manufacturing project went to Massachusetts. A $1.2 billion Baxter 
plasma biotherapeutics manufacturing project chose Georgia. 

The identification and prioritization of life science sites will involve an analysis of labor, workforce training, supply 
chain and other community/regional assets that support a given site as preferred for the targeted infrastructure 
enhancement funding. Accompanying the selection of preferred sites will be a community-readiness process that 
will bring together the appropriate community agencies and organizations to increase their familiarity with the 
unique requirements of life science projects. The state can then market both the site and the supporting community 
assets. 

Existing company expansion is also a significant driver of new job growth. Often multiple domestic or global 
operations within a company will compete internally for expansion projects. This program will provide the 
capacity to also support infrastructure improvements that impact sites of existing companies, making them more 
competitive in retaining and expanding jobs and investment.
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Site Readiness: State Program Summary 
S t a t e S u m m a r y

Maryland The Maryland Economic Development Assistance Authority and Fund (MEDAAF) offers a specific program: Direct 
Assistance to Local Jurisdictions or MEDCO, which provides financial assistance to a local jurisdiction for local 
economic-development needs. MEDAAF was originally approved by the Maryland General Assembly in 1999 as 
a non-lapsing revolving loan fund to provide below-market, fixed-rate financing to growth-industry businesses, 
locating or expanding in priority funding areas of the State. This new economic development program is directed 
by the Department of Business and Economic Development.1 Funds can be used for land acquisition, infrastructure 
improvements, acquisition of fixed assets, leasehold improvements, up to 70 percent of the cost of a feasibility 
study, and up to 50 percent of the cost of preparing a local economic development strategic plan.2

Nebraska The four-part Talent and Innovation Initiative was created to support Nebraska’s fastest-growing industry and 
others that may utilize advanced technologies. The initiative includes a Site and Building Development Fund 
(SBDF), intended to increase commercial sites available and ready for business development. Communities 
provide matching funds toward projects that can involve land and building acquisition; building construction 
or rehabilitation; site preparation; infrastructure development and improvements; engineering and design costs; 
technical assistance and planning; and other pre approved costs necessary for the development of industry-ready 
sites and buildings. State funding is available to local governments or non-profits for land and infrastructure costs, 
with 40 percent of the funding available to non-metro areas. From October 3, 2011 to June 30, 2013 the Department 
of Economic Development intends to invest in at least four sites or buildings with the SBDF.3 

New York The Southern Tier Regional Infrastructure Fund for Shovel Ready Sites Program was created in 2011 when the 
Southern Tier Regional Economic Development Council was awarded $2.5 million by New York State. This fund 
provides gap financing in the form of loans to municipalities, municipal authorities, economic development 
organizations and chambers of commerce. The goals of the fund include enabling the region to quickly respond 
to development opportunities and enhance the marketability of shovel-ready sites. Three development types are 
being targeted with this program in New York: high-tech manufacturing sites, distribution/logistics/E-commerce 
sites and multi-tenant business and technology parks.4

Ohio The Ohio Job Ready Sites Program strategically grants funds to offset costs typically incurred in speculative 
commercial and industrial development. Projects receiving funds must also satisfy extensive industry standards 
to receive certification. This program is funded through $150 million in bonds sold by the state over a seven-year 
period. During fiscal year 2012, the program’s fourth funding round since 2006, 10 out of 30 applications were 
granted funding, totaling $10 million.5

One focus of the program is on tech center/research labs. In 2007, the city of Reading was awarded $2.3 million 
to develop a 13.8-acre site specifically for life science companies. The property formerly housed a glass and box 
manufacturing plant, and is contiguous to the Reading Life Science Complex, one of the largest biotechnology 
centers in the Midwest. The currently certified and developed site can now accommodate a $50 million building 
with 100,000 square feet of laboratory and office space, which in turn would generate 300 to 400 new research and 
support jobs with an annual payroll of $15 million to 20 million.6

1	 Maryland Economic Development Assistance Authority and Fund (MEDAAF) “Annual Financial Status Report Fiscal Year 2011”. June 30, 2011,  
www.choosemaryland.org/aboutdbed/Documents/ProgramReports/2011/MEDAAFAnnualReportFY11.pdf

2	 Business Resources, www.choosemaryland.org/businessresources/pages/medaaf.aspx 
3	 Site & Building Development Fund, www.neded.org/business/talent-a-innovation-initiative/site-and-building-development-fund
4	 Guidelines for Southern Tier Regional Infrastructure Fund for Shovel Ready Sites, 2012, regionalcouncils.ny.gov/assets/documents/southerntier/

InfrastructureFundforShovelReadySites2012Guidelines.pdf 
5	R edevelopment: Job Ready Sites, www.development.ohio.gov/redev/JRS_funding.htm 
6	R eading Life Science Campus Expansion Project Summary, www.readingohio.org/docs/ReadingLifeSciencesCampusExpansionSiteProjectSummary.pdf
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Create Incubator Facilities for Startup Companies
Recommended Appropriation: $500,000 (Non-recurring)
Overview: Fund incubator and accelerator space, which is critical for startup companies. This recommendation 
includes dollars to upfit facilities and purchase equipment. Increasing the inventory of wet-lab, greenhouse and 
related space for young companies accelerates the progress of technology from university and private research 
institutions into job-creating companies. 

States with Similar Programs: Alabama, Georgia, Kansas, Maryland, Massachusetts, Michigan, Missouri,  
New Jersey, Pennsylvania, Texas

Rationale: Start-up life science companies often struggle to find affordable lab space. Incubators can provide 
access to cost-effective space as well as flexible lease terms that appeal to cash-strapped start-ups. These facilities/
programs often offer shared resources that minimize cost, as well as professional and scientific services (e.g., legal, 
business development, financing, etc.) that benefit tenants. North Carolina would benefit from the presence of more 
incubator/accelerator space to more effectively leverage the strong base of technology with commercial potential 
resident in North Carolina universities and research institutions.

Discussion: Access to low-cost, flexible wet-lab and related space enables commercialization by providing a location 
for entrepreneurs to develop technology into products and services. In the life sciences, access to this type of space 
is often through incubator and accelerator facilities associated with, or near, research centers such as universities 
or private research institutions. Entrepreneurial faculty often seek off-campus space to segregate the new company 
from the university or research institution for conflict-of-interest, funding or other reasons. Still, they require easy 
access. Entrepreneurs also need cost-competitive space with flexible size and lease terms. Additional amenities like 
shared equipment and access to support services is also a benefit. Some regions provide these ancillary services 
virtually through networks and organizations, which can support companies if adequately priced and equipped 
space is available. Affordable access to unique and scarce facilities, such as greenhouse space, is also beneficial.

North Carolina is home to a rich constellation of university and private research institutions that act as a source 
of technology for new company creation. Not as abundant are the facility resources to accommodate new 
and emerging life science ventures. The state would benefit from a program that provided funding support to 
existing incubators, accelerators, research parks, and related commercial real estate offerings as well as aid in the 
development of new facilities that support start-ups and emerging companies. It is often relatively inexpensive to 
reconfigure or upfit existing space for this purpose in comparison to the cost of building new wet-lab space. For 
example, Park Research Center is located in Research Triangle Park and is home to a number of small start-up life 
science companies. The converted 75,000 square foot, thirteen building campus offers both office and lab space 
for lease on flexible, cost-efficient terms. Improvements to a set of labs including modifications that would create 
10 new operational wet labs can be accomplished for an estimated $250K and have a significant impact of the 
inventory of available space for new and relocated life science companies in the Triangle region.

The Park Research Center example can be replicated across North Carolina to expand the availability of cost-
competitive wet-lab and related space and fill a gap in the state’s innovation/commercialization infrastructure. 
The Biotechnology Center is also exploring a public-private partnership to provide affordable access to hard-to-
find greenhouse space that would benefit from this program and accelerate the creation, growth and attraction of 
innovative ag biotech companies.
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Incubator Facilities: State Program Summary
s t a t e s u m m a r y

Alabama Innovation Depot is a public-private business incubation facility of 140,000 square feet focused on biotechnology, 
life science, information technology, and service businesses which operates in partnership with the University of 
Alabama (UAB). The facility is funded by the Birmingham regional business community, the Community Foundation 
of Greater Birmingham and other leading private foundations, UAB, the City of Birmingham and Jefferson County. 
Nine biotech/life science companies are currently housed in this incubator.1

Georgia The Georgia Health Sciences University Business Incubator and Life Sciences Business Development Center’s 16,000 
square feet of space can hold up to five entrepreneurial businesses in the life sciences. This incubator is located 
on GHSU’s main campus in Augusta, and was initially created by the Center of Innovation for Life Sciences with 
funding from OneGeorgia Authority, which in turn is funded by one-third of Georgia’s Master Tobacco Settlement.2

Kansas The Kansas Venture Accelerator is a 39,000-square-foot facility in the Kansas Bioscience Park in Olathe, designed 
specifically for emerging bioscience companies. Clients can partake in lab and/or office space, as well as advice 
from local bioscience expertise. Adjacent acreage is available at no-cost to qualifying bioscience organizations 
looking to build their own facilities. The Venture Accelerator was built with state funds, approximately $19 million 
from the Kansas Bioscience Authority, and opened in May 2011.3

Maryland Maryland has implemented several programs, several based on ideas borrowed from North Carolina. The Maryland 
Technology Development Corporation runs programs to promote technology transfer from research universities 
and federal labs. Programs include an Incubator Development Fund, which provides matching funds for capital 
development, not operations. The University of Maryland Technology Advancement Program supports advanced-
technology companies by providing space and professional staff to support the entrepreneurial companies. The 
BioInnovation Center holds lab and office space in the University of Maryland’s BioPark.

Massachusetts Massachusetts Biomedical Initiatives is a private economic development organization that manages three 
incubator facilities in Worcester. These incubators have an 85 percent occupancy rate, and as of February 2012, half 
of revenue is generated from rents, 15 percent from state subsidy, and 35 percent from licensing fees and interest 
income. Over the past 10 years, 59 life science companies have “graduated” from these incubators, with 75 percent 
successfully operating in 2012, and with 86 percent of those still located in Massachusetts.7

Michigan Located in Plymouth, the Michigan Life Science and Innovation Center is specifically designed for life science 
research and business development; it includes a 57,000-square-foot life science incubator, complete with 
laboratory, office and conference space. Partners in the venture include the Michigan Economic Development 
Corporation; Wayne County; a private foundation; Ann Arbor SPARK; the New Economy Initiative; and Plymouth 
Township.8

1	  Innovation Depot, www.innovationdepot.net
2	  GHSU Business Incubator and Life Science Business Development Center, www.georgiahealth.edu/incubator
3	  Incubator space, www.kansasbioauthority.org/incubator-space
4	  TEDCO, www.marylandtedco.org/tedcoprograms/incubatordevelopmentfund.cfm
5	  MTech: Technology Advancement Program, www.tap.umd.edu
6	O ur Properties, www.umbiopark.com/our-properties/bioinnovation-center
7	 Massachusetts Biomedical Initiatives, massbiomed.org
8	 Michigan Life Science and Innovation Center Life Science Incubator, www.annarborusa.org/business-accelerator/incubators/michigan-life-science-

innovation-center
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s t a t e s u m m a r y

Missouri The Missouri University Life Science Business Incubator is located on the University of Missouri campus, and 
opened in 2009. Wet labs, dry labs and offices are all available. The incubator is operated by the Missouri Innovation 
Center, a public, non-profit organization. This Center receives funding from the Missouri Technology Corporation, 
the Trulaske College of Business, miscellaneous grants, fees earned for services, and rental income. The incubator 
is intended for ventures formed by University of Missouri students or staff, entrepreneurs in the mid-Missouri 
community, or entrepreneurs focused on a high tech industrial venture.9

New Jersey The Science Incubator at Burlington County College Mount Laurel Campus offers eleven wet labs in a 
12,800-square-foot facility specifically created for clients working in the life sciences. Other services include 
entrepreneurial workshops, trainings, seminars as well as general access to local bioscience expertise.  
Current clients include Lipogen LLC, Illumination Machines, and American CryoStem Corporation. The $4 million 
Science Incubator opened in 2007 and was initially supported in large part by Burlington County College, but also 
by grants from The New Jersey Commission on Science and Technology totaling approximately $1.2 million.10

Pennsylvania The Ben Franklin TechVentures high-tech workspace for early-stage companies is located on the campus of Lehigh 
University in Bethlehem, Pennsylvania. This 109,000-square-foot facility contains wet lab, conference and office 
space. Successful “graduates” of the incubator include CICLON/Texas Instruments, IQE, and Saladax Biomedical.11

Texas The Texas Life Sciences Collaboration Center (TLCC) is a non-profit in Georgetown with a mission to bring 
post-incubation companies to the area. The TLCC was founded in 2007 with grants and support from City of 
Georgetown, Southwestern University, the Georgetown Independent School District, and the Georgetown 
Chamber of Commerce. Initial space for the Center was donated—a new 15,000-square-foot Class I commercial 
building with wet lab, nanotechnology clean room, teaching laboratory, and office space. The TLCC has future 
expansion plans to create a complex that includes medical device research space and manufacturing facilities.12

9	 Life Science Business Incubator at Monsanto Place, muincubator.com
10	 Science Incubator at BCC, incubators.bcc.edu/pages/177.asp
11	 Ben Franklin TechVentures, nep.benfranklin.org/incubator-network/ben-franklin-techventures
12	T exas Life Sciences Collaboration Center, www.texaslifesciences.com
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Establish Funding for Small-Company  
Attraction, Expansion and Retention
Recommended Appropriation: $1,000,000 (Recurring)
Overview: Expand funding for the Biotechnology Center’s performance-based job creation grant program by 
$1,000,000 annually. This directly facilitates job creation by attracting, expanding and retaining more early- and 
mid-stage life-science companies.

Rationale: Biotechnology products have a long process to get to market. Along the way, a biotechnology company 
has to invest in different types of specialized equipment as it navigates each stage of development. Because small 
biotechs are often in a “pre-revenue” state, cost-effective mechanisms to fund expansions are critical. Often, these 
equipment purchases occur at an inflection point in a company’s growth.

Like early-stage startups, these mid-stage companies also struggle to secure funding. Investments can be too 
costly for venture firms and too risky for banks. Other states have turned this situation into an opportunity to 
lure biotech companies by providing equipment grants. On a smaller scale, the Biotechnology Center’s Economic 
Development Award has been an effective tool to support the attraction, expansion and retention of early- and  
mid-stage companies. The companies commit to job-creation milestones in exchange for their grants.

Discussion: The Biotechnology Center EDA provides performance-based grants to life science companies to up fit 
or expand space and/or purchase equipment. Grants are pegged to job creation or retention milestones, and they 
include claw-back provisions in case a company does not meet its performance targets. Existing or relocating life-
science companies receive resources to expand facilities and support new job creation. More funding will translate 
to more jobs. 

To date the Biotechnology Center has awarded three EDA grants totaling $250,000, which secured commitments 
to create 160 jobs. That equates to $1,563 in grants per job created. The Biotechnology Center estimates that these 
jobs can have a combined economic impact in North Carolina of $116 million annually. Overall, every $1 granted 
generates $463 in economic activity.

With $1 million in additional funding, the Biotech Center can support more in-state life science expansions and 
more aggressively pursue the attraction of out-of-state companies. Based on the success of the program to date, an 
annual $1 million appropriation would yield 500 to 600 jobs (new or retained) annually.
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Attraction, Expansion, Retention: State Program Summary
S t a t e s s u m m a r y

Arizona The Arizona Innovation Accelerator Fund is an $18.2 million loan participation program funded through the U.S. 
Department of Treasury’s State Small Business Credit Initiative and managed by the Arizona Commerce Authority. 
Its goal is to stimulate financing to small businesses and manufacturers, in collaboration with private finance 
partners, to foster business expansion and job creation in Arizona. The program ends December 2016. Loan 
proceeds are to be used for working capital, inventory, equipment purchase, and real property improvements, but 
cannot be used for refinancing of existing debt or outstanding debt payments.1

Colorado The Colorado Bioscience Discovery Evaluation Grant Program (BDEGP) was created in 2006 by the Colorado General 
Assembly to grow the bioscience industry in the state. The goal was to stimulate jobs and create new bioscience 
companies based on promising discoveries made at the state’s major research institutions. In 2011, the state added 
an additional $26 million and extended the BDEGP to 2018 – for a total grant program of $56 million.2 One type of 
grant included in this program, the Commercialization Infrastructure Grant, supports partnership efforts between 
the bioscience industry and research institutions to build infrastructure that supports the commercialization of 
bioscience technologies in Colorado.3

Connecticut The Connecticut BioScience Facilities Fund helps qualified firms build out wet laboratory and related space to 
propel Connecticut’s bioscience industry. Since its inception in 1998, the program has committed more than  
$37 million translating into more than 350,000 square feet of lab and support space throughout the state, including 
10,600 square feet of transitional wet laboratory space in New Haven’s Science Park at Yale. Connecticut Innovations, 
the state’s venture capital organization, manages this $46 million fund.

Illinois The Large Business Development Program is designed to provide grants to businesses undertaking a major 
expansion or relocation project that will result in substantial private investment and the creation and/or retention 
of a large number of Illinois jobs. Funds available through the program may be used by large businesses for 
bondable business activities, including financing the purchase of land or buildings, building construction or 
renovation, and certain types of machinery and equipment. Grant eligibility and amounts are determined by the 
amount of investment and job creation or retention involved.4

Massachusetts The Emerging Technology Fund, administered by MassDevelopment (the state’s finance and development 
authority), supports high-tech expansion in Massachusetts by providing loans and guarantees up to $1 million5 for 
technology-based manufacturing facilities and equipment. 

Michigan Pure Michigan Business Connect (PMBC) is a public-private initiative created in 2001 which combines the lending 
and support services of Michigan state agencies, national banks and energy industries. Valued around $3 billion, 
the program aims to grow startup and second-stage companies through lending commitments from banks and 
pledges from companies to increase purchasing from Michigan-based companies.6 Additional components of the 
PMBC initiative include $100 million in economic-development incentives and $25 million for a new innovation and 
entrepreneurship program available through the Michigan Economic Development Corporation (MEDC). MEDC 
awarded $25 million in July 2011 to eight organizations to support entrepreneurs in launching and growing start-up 
companies throughout the state.7

1	A rizona Competitiveness Package. www.bullheadazeda.com/downloads/Incentives.pdf
2	H eadley, Todd. “Reinvestment in innovation proves positive.” Fort Collins Coloradoan. June 16, 2011.
3	 Bioscience Discovery Evaluation Grants, www.advancecolorado.com/funding-incentives/financing/bioscience-discovery-evaluation-grants
4	 Large Business Development Program (LBDP), www.advancecolorado.com/funding-incentives/financing/bioscience-discovery-evaluation-grants
5	E merging Technology Fund, www.massdevelopment.com/financing/specialty-loan-programs/emerging-technology-fund/
6	 Pure Michigan Business Connect, www.massdevelopment.com/financing/specialty-loan-programs/emerging-technology-fund/
7	 “Tech-based Economic Development and the States: Legislative Action in 2011.” SSTI. www.ssti.org/Publications/tbedandstates2011.pd
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S t a t e s s u m m a r y

Ohio The Innovation Ohio Loan Fund (IOLF), a program of the Ohio Third Frontier initiative, was created to assist existing 
Ohio companies develop next-generation products and services within certain targeted industry sectors. This is 
accomplished by financing the acquisition, construction, and related costs of technology, facilities, and equipment. 
Ohio’s manufacturing sector is a key target of this program. The IOLF is intended to supply capital to Ohio 
companies having difficulty securing funds from conventional sources due to technical and commercial risk factors 
associated with the development of a new product or service. The IOLF can finance up to 75 percent of a project’s 
allowable costs to a maximum of $2 million and a minimum of $500,000.8

Pennsylvania Pennsylvania First is a grant, loan, and loan-guarantee funding tool used to increase investment and development 
of jobs in the Commonwealth. Businesses, or municipalities/authorities on behalf of a business locating or 
expanding in the locality or region, can receive funds which can be used for machinery/equipment; job training; 
infrastructure; land and building improvements; environmental assessment/remediation; acquisition of land, 
buildings and rights-of-way; working capital; and site preparation, demolition and clearance.9

Texas The Texas Product/Business Fund provides asset-backed financing to companies doing business in Texas. Financing 
is done in the form of direct asset-based loans with competitive lending rates. Loans can be amortized up to the 
life of the asset. Texas companies or out-of-state/international companies doing business in the state are eligible to 
apply. Businesses must have unencumbered assets that are available for collateral. Preference for funding is given 
to the state’s defined industry clusters including, but not limited to: nanotechnology, biotechnology, biomedicine, 
renewable energy, agriculture and aerospace.10

8	O hio Third Frontier, development.ohio.gov/bs_thirdfrontier/default.htm 
9	 Pennsylvania First, www.newpa.com/find-and-apply-for-funding/funding-and-program-finder/pennsylvania-first
10	 Financing, www.texaswideopenforbusiness.com/incentives-financing/financing/product-fund.php
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Restore NCBioImpact Funding for Worker Training 
Recommended Appropriation: $2.5 million – $3 million (Estimated, recurring).
Overview: Restore funding for the NCBioImpact worker training and education consortium to pre-recession levels.

States with Similar Programs: California, Florida, Georgia, Indiana, Iowa, Maryland, Massachusetts, Michigan, 
Minnesota, Nebraska, New York, Texas, Utah, Wisconsin 

Rationale: Life science companies, particularly manufacturers, are heavily dependent on access to skilled labor. 
North Carolina created one of the first and most robust dedicated life science training capabilities in the world. 
As other states and countries have invested to build comparable capabilities, North Carolina’s program has 
experienced funding cuts due to reduced state revenues. North Carolina’s stature as competitive location for life 
science manufacturing, research and development depends on adequate funding for its life science worker training 
programs.

Discussion: The NCBioImpact consortium consists of: (i) the Golden LEAF Biomanufacturing Training and 
Education Center (BTEC) at North Carolina State University, which provides students and incumbent workers 
specialized education and hand-on experience with commercial-scale biomanufacturing systems; (ii) the 
Biomanufacturing Research Institute and Technology Enterprise (BRITE) at North Carolina Central University, 
which provides laboratory-supported undergraduate and graduate education in drug discovery and development; 
and (iii) the North Carolina Community College System’s BioNetwork, which operates a statewide network of 
life science training assets, including a “capstone” training center at the BTEC. Collectively, the NCBioImpact 
facilities represent a capital investment of more than $75 million. NCBioImpact has been referenced by new and 
expanding life science manufacturing companies—including Biogen Idec, Eisai, Grifols, Merck, and Novartis—as 
a key factor in deciding to locate or expand in North Carolina. In addition, research-intensive North Carolina 
life science companies have benefited from NCBioImpact graduates whose training includes experience in modern 
laboratory facilities and state-of-the art testing and drug discovery technology. Unlike traditional economic 
incentive programs, NCBioImpact does not involve cash grants to expanding companies, but instead invests in the 
skills and capabilities of individual North Carolina workers—whose know-how comprises a durable human asset. 
In addition, training provided by the network evolves to keep pace with ever-advancing life science technologies.

Nominal operating funding for the NCBioImpact consortium is approximately $17 million annually. Although the 
legislature has mandated only around $300,000 in cuts to the network, management discretionary cuts required 
from the University of North Carolina and the North Carolina Community College System since FY 2008-09 have 
resulted in an estimated $2.5 million in actual funding reductions. While these cuts have been sustainable in the 
short term, NCBioImpact institutions have been forced to reduce staff and defer essential spending on equipment 
maintenance and modernization. A restoration to the nominal funding level of $17 million is needed to maintain 
the competitiveness of North Carolina’s life science worker training capability.



N o r t h  C a r o l i n a  B i o t e c h n o l o g y  C e n t e r 	 ncbiotech.org

B i o t e c h  J o b  C r e a t i o n :  T h e  P a t h  t o  S u c c e ss  	 32

Worker Training: State Program Summary
S t a t e s u m m a r y

California Founded in 1997, the Keck Institute of Applied Life Sciences, Claremont Colleges claims to be the only American 
graduate institution devoted solely to bioscience education and discovery (though NC Central University’s BRITE 
program is also a graduate institution devoted solely to bioscience education and discovery). The Keck Institute 
gets its funding from tuition and fees, grants, private contracts, federal contracts, investments and other revenues. 
With assets of $67 million, the Institute received a $50 million grant from the W.M. Keck Foundation at its founding 
and plans to create a School of BioPharmacy.

The California Biotechnology Initiative – Community College Training Program has four regional centers that offer 
biotech skills training and education, biology research and bioscience manufacturing.

Florida Florida Biologix is a state-of-the-art multi-product cGMP facility that opened in 2006. The organization operates 
a nonprofit contract manufacturing organization with European certification, which is an operating unit of the 
Center of Excellence for Regenerative Health Biotechnology.

Georgia Established in 1994, the Center for Biotechnology and Drug Design at Georgia State University, encourages 
cooperation with the biotechnology industry. The organization has 45 faculty members conducting research and 
development in vaccines, diagnostics, protein engineering and drug design and synthesis.

The University of Georgia Biomedical and Health Sciences Institute offers a bioprocessing and biomanufacturing 
program, primarily for graduate education and research.

Indiana The 20,000-square-foot Indiana Center for Life Sciences at Ivy Tech Community College in Bloomington opened 
in 2009 with four science labs, three classrooms, a 5,000-square-foot manufacturing suite and several offices. In 
addition, the Indiana Department of Workforce Development has awarded $3 million in grants for creation and 
delivery of programs addressing workforce preparation for life sciences careers.

Iowa The Center for Biocatalysis and Bioprocessing at the University of Iowa in Coralville began cGMP manufacturing in 
2007 in facilities for both process development and manufacturing. The organization provides cGMP fermentation 
and protein purification services for Phase 1 clinical trials.

Maryland The University of Maryland’s Institute for Bioscience and Biotechnology Research specializes in the development 
of cell culture-based biopharmaceutical products. The organization is part of the Biotechnology Research and 
Education program and a companion to the Bioprocess Scale-Up Facility in the Maryland Technology Enterprise 
Institute. The BioMaryland 2020 plan calls for $1.3 billion in structured investments.
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S t a t e s u m m a r y

Massachusetts Ground was broken in May 2012 for the $28 million Biomanufacturing Center at the University of Massachusetts at 
Dartmouth is a business accelerator designed to serve researchers and entrepreneurs on a fee-for-service basis as 
they develop products and methods in biotherapeutics, biomedicine and green chemistry. Funded through the 
Bioscience Industry Skill Development Program, which covers all workforce development activities including need 
identification, curriculum development, professional training, instructional equipment grants, online hosting and 
teacher mentoring. Funding included $10 million from University of Massachusetts, $14.6 million capital grant from 
the Massachusetts Life Sciences Center; $3 million in equipment grants and corporate donations; anticipated  
$1 million a year will be added for skills-development programming.

New in 2012, the $30 million Biomanufacturing and Training Center at Worcester Polytechnic is a 10,000-square-foot 
fully functional biomanufacturing pilot plant that provides hands-on training and education needed to produce 
medicines. Funding includes $5.1 million from Massachusetts Life Science Center and equipment donations from 
industry.

Michigan Founded in 1981 and initially funded by state, federal and private foundation investments, the Michigan 
Biotechnology Institute in Lansing became a wholly owned subsidiary of the Michigan State University Foundation 
in 2005. The 25,000-square-foot facility includes bench-scale laboratories, a three-story, multi-bay fermentation and 
recovery pilot plant, as well as a state-of-the-art, computer-controlled utilities system for air, steam, waste and water 
handling.

Minnesota The Biotechnology Institute at the University of Minnesota was renovated in 2010 to add a 500-liter fermenter, 
chiller system and centrifuge.

Nebraska The Biological Process Development Facility at the University of Nebraska at Lincoln operates two fully functional 
cGMP pilot plants supported by quality control laboratories and a master cell banding suite. The facilities include 
6,000 square feet of clean rooms and 7,000 square feet of support space.

New York The Center for Bioscience Education and Technology at the Rochester Institute of Technology is 35,000 square feet.

Texas The National Center for Therapeutics Manufacturing at Texas A&M University offers a 145,000-square-foot facility 
on the Texas A&M Health Science Center campus and includes a 104,000-square-foot bioprocessing wing with 
space for pods for vaccine production. The organization has a $285.6 million public-private partnership with the U.S. 
Department of Health and Human Services, as well as private businesses and the State of Texas.

Utah The Center for Integrated BioSystems at Utah State University is a 30,000-square-foot facility with state-of-the-art 
equipment for use in genomics, proteomics, flow cytometry, fermentation and protein purification.

INNOVABio at Salt Lake City Community College is a contract research organization that creates flexible industry-
based research and development opportunities to high school and college students.

Wisconsin Funded by the National Institutes of Health, the University of Wisconsin’s Madison Biotechnology Training Program 
helps students earn minor degrees with focus on cross-disciplinary training.
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Increase Teacher Development in Biotech Subjects
Recommended Appropriation: $500,000 (Recurring)
Overview: Provide professional development in biotech-related STEM disciplines for K-12 teachers. This 
recommendation enhances outreach to teachers statewide, including those at charter schools. 

States with Similar Programs: Most states now have initiatives to strengthen STEM education in general. State 
programs worth noting include Arizona, California, Florida, Georgia, Illinois, Indiana, Iowa, Maryland, 
Massachusetts, New York, Tennessee and Texas. 

Rationale: Growing a well-educated and scientifically savvy workforce is an essential foundation for recruiting and 
growing new high-tech business in North Carolina. Yet most students and their parents are still unaware of all the 
career possibilities in biotechnology. Too many students leave school without getting excited about pursuing science 
and engineering careers. One of the most important factors contributing to effective teaching of science is teachers’ 
mastery of science, yet strong concentrations in science are often not part of typical teacher education curricula. 
Therefore, professional development in STEM content related to biotechnology and good science pedagogy are 
critical needs. 

Discussion: NCBiotech is the state’s primary source of professional development for teachers in biotechnology 
science, applications, and careers. The program includes hands-on laboratory practice, extensive teaching resources, 
and follow-up support available to teachers from all middle and high schools. NCBiotech has trained more than 
1900 teachers during the last 25 years, and graduates reach more than 50,000 students per year. Nonetheless,  
we are still not reaching all the teachers that could benefit from this program. Expanded funding will enable  
more workshops across the state, particularly increasing access to charter schools. Specifically, increased state 
funding would:

•  Expand the number of teachers served by NCBiotech professional development;

•  Establish distance learning and other options for flexible delivery of professional development around the state;

•  Create an outreach program to support biotech-related courses at charter schools

•  Deploy teacher mentors to help new workshop graduates; 

•  Start a new grant program to encourage biotechnology-focused outreach projects by other educational 
organizations in the state.
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Teacher Development: State Program Summary
S t a t e S u m m a r y

Arizona The University of Arizona’s College of Education’s program, Math & Science Teacher Education/Retention Industry 
Partnerships creates middle- and high-school STEM teachers either through a Master’s degree program or a 
professional continuing education program. The program gives in-service teachers paid summer internship 
opportunities in businesses to create a connection between the workforce and the classroom. Teachers bring their 
internship experiences back to students.

California California STEM Learning Network (CSLNet) works with state/regional partners to produce a highly skilled K-12 
STEM teaching workforce by providing professional development opportunities and increasing awareness and 
opportunities for students to pursue STEM teaching careers.

The California Department of Education maintains an internal Math & Science Partnership grant program, aimed at 
teacher development. (Funded at $22 million in the FY 2008–2009 budget.)

The University of California System also sponsors a centrally managed California Science Project, a professional 
development network for PK-16 teachers with sites across the state.

The Life Sciences Summer Institute Teacher Externship Program is hosted at Biogen Idec in its San Diego 
Community Laboratory facility and utilizes the Amgen-Bruce Wallace Biotechnology Laboratory Program 
curriculum. Participants receive free supplies, loaner equipment, and ongoing staff support for curriculum 
implementation throughout the school year.

An outreach program for charter schools was established by the Los Angeles Charter School Science Partnership. 
This intensive science professional-development program was funded by the California Mathematics and Science 
Partnership, which engages third- through eighth-grade science teachers in science content, model-based inquiry, 
lesson study, field investigation and research through workshops and lectures.

Florida The University of Florida’s Interdisciplinary Center for Ongoing Research/Education introduces middle- and high-
school teachers to cutting-edge bioscience research methods at UF and its Emerging Pathogens Institute.

For charter school support, the state’s Office of Environmental Education has partnered with the Florida 
Department of Education’s Office of Independent Education and Parental Choice to offer free environmental, 
science and technology-based professional-development workshops around the state. These are specifically for 
charter school teachers. In addition to learning new ideas for use in science, math, social studies, language arts, 
physical education, music, and visual arts, teachers receive instructional manuals and qualify for in-service points.

In another program for charter school educators, experts at the Florida State University Schools (FSUS) and the 
university’s Florida Center for Research in Science, Technology, Engineering and Mathematics (FCR-STEM) are 
building an online community. FSUS is a K-12 school sponsored by Florida State. This online tool is designed to 
support curriculum, instruction and assessment. The community will be integrated into the popular CPALMS 
system, the official online source for state K-12 education standards and course information built by FCR-STEM. 
Although charter school educators can tap into the same professional-development and technical assistance 
offered to all state teachers and principals, the “CPALMS Charter” community will provide additional tools and 
resources specific to their needs, as well as a convenient way to collaborate and communicate across district lines. 
The project is made possible by a $500,000, two-year grant from the Florida Department of Education to FCR-STEM 
and FSUS, a K-12 school sponsored by Florida State.
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S t a t e S u m m a r y

Georgia GaBio has received funding from the Governor’s Office of Workforce Development to support teachers in 13 
counties, to launch biotechnology career pathways linking high school programs to 2- and 4-year institutions. 
The funding, which flows to teachers, includes professional development to incorporate biotechnology tasks 
and career information into existing middle and high school science curricula, and training and equipment to 
implement high school biotechnology courses in 10 schools in four counties next year.

Georgia Intern Fellowships for Teachers (GIFT), a program of Georgia Tech’s Center for Education Integrating 
Science, Mathematics, and Computing, offers paid four- to seven-week company internships for science, math, and 
technology teachers. GIFT places teachers in 70 to 100 positions annually, many of which are in biosciences..

Illinois In 2008 the state created the Illinois Innovation Talent Program, which connects private sector partners with 23 
Illinois high schools to create problem-based curricula through which students work as teams alongside industry, 
government, and community experts to solve real-world problems. Professional development for teachers is 
provided by the Illinois Mathematics and Science Academy, a “teaching and learning laboratory” created by the 
state in 1985.

Sixteen Illinois institutions offer alternative teacher certification programs for individuals with a bachelor’s degree 
and related work experience, including in biology.

Indiana Through the I-STEM Resource Network, bioscience teachers were given tuition reimbursement for courses taken 
in the summer of 2010 on the use of Indiana’s new inquiry-based science curriculum which was adopted in 2011. 
This is a part of the recent science education reform strategy led by the I-STEM Resource Network, a consortium 
of the Schools of Science of 15 Indiana universities and partially funded by the Governor’s office. Indiana is also a 
pilot state for the new Project Lead the Way BioSciences curriculum. Teachers for this program receive professional 
development stipends for training sessions.

Iowa The Governor’s Advisory Council on STEM Education’s plan recommends paid externships for in-service teachers, 
forgivable loans for STEM teacher candidates, and establishing partnerships for clinical placements in diverse areas. 
Iowa State University’s (ISU’s) Biotechnology Outreach Education Center educates teachers and students in a state-
of-the art laboratory on ISU’s campus. ISU extension specialists also conduct workshops for teachers throughout 
the state and provide free kits to teachers to use in their classrooms. 

Maryland The University of Maryland Biotechnology Institute (UMBI) offers professional development opportunities for 
middle and high school teachers. Throughout the school year, UMBI trains teachers to incorporate biotechnology 
activities into their classroom curricula. In partnership with the University System of Maryland and Montgomery 
County Public Schools, UMBI scientists work with teachers to explore the role of inquiry in science and translate 
their experiences into classroom activities. UMBI also offers summer professional development for teachers to 
explore the use of inquiry-based lab activities in teaching science.

Massachusetts The Dept. of Higher Education administers the STEM Pipeline Fund established in Economic Stimulus Trust Fund 
legislation. The Fund provides grants for programs to increase the number of qualified STEM teachers.

Massachusetts Biotechnology Education Foundation (MassBioEd) is a nonprofit charitable organization committed 
to supporting science and biotechnology education in Massachusetts through school programs, workforce 
training, and lifelong learning. The MassBioEd Foundation, with funding from the Massachusetts Board of Higher 
Education, provides professional development training for middle and high school teachers from low income areas 
to enable them to integrate biotechnology content into science classes through its Improving Teacher Quality: 
Biotechnology Teacher Professional Development Program
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S t a t e S u m m a r y

New York The New York State Education Department offers grants to colleges and universities in partnership with public 
school districts for 50 percent of the costs of STEM teachers attending university- or college-based summer classes 
and institutes. The last round, in 2007, was for $2.5 million and supported 29 public and private institutions.

Through the Collaboration for Leadership in Urban Science Teaching, Evaluation, and Research (CLUSTER), the New 
York Hall of Science Museum offers part-time paid “explainer” work and the City University of New York offers free 
education courses at City College, as part of an effort to attract and develop new STEM teachers. The program also 
helps fellows take the New York State-certified teacher’s exam and get placed with teaching jobs in New York City.

Tennessee The Tennessee STEM Innovation Network (TSIN) is a public-private collaborative between the Tennessee 
Department of Education and Battelle Memorial Institute (Battelle) designed to promote and expand the teaching 
and learning of STEM in K-12 public schools across the state. The TSIN brings together STEM education partners and 
stakeholders to share best practices, enhance critical start-up efforts and boost student achievement. Through this 
partnership and the sharing of STEM education practices throughout the state, Tennessee hopes to create new 
STEM teaching and learning models that can be shared with the rest of the country.

In an effort to increase students’ success in STEM education in Tennessee, the state is implementing several 
initiatives aimed at enhancing teachers’ content knowledge and teaching practices. The Tennessee Higher 
Education Commission is administering a competitive grant program to provide professional development to 
the state’s K-12 teachers in STEM academic disciplines. Professional development programs funded through this 
competition will be accessible statewide through the STEM Innovation Network.

Texas Texas Regional Collaboratives for Excellence in Science and Mathematics Teaching is a network of more than 33 
institutions of higher education collaborating with the Texas Education Agency, education service centers, school 
districts, and business partners. The network designs and implements exemplary professional development using 
research-based instructional models, materials, and best practices to P-12 math and science teachers.

The Texas Higher Education Coordinating Board provides funding to universities to host Mathematics, Science and 
Technology Teacher Prep Academies that are designed to improve the instructional skills of experienced teachers 
and students enrolled in teacher preparation programs in mathematics, science, and technology.
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New Products Launched Subsequent to Center Loan Funding 
   

Product  Indication Company 

Kapvay (2010) Attention Deficit Hyperactivity Disorder Addrenex Pharmaceuticals 

QuickSmear (2009) Mastitis diagnosis (animal) Advanced Animal Diagnostics 

LSD-100 (2011) Newborn screening Advanced Liquid Logic 

Genomics Sample 
preparation (2011) 

Automates DNA library preparation for next 
generation sequencing 

Advanced Liquid Logic 

LeadCare (1997) Portable device for lead detection in blood Alderon Biosciences 

DNA tracer (2013) 
To track contamination for environmental 
monitoring 

BaseTrace 

Envisu (2007) Ocular tissue imaging (research and clinical) Bioptigen 

Valkerase (2006) 
Animal feed additives to improve digestion BioResource International 

Versazyme (2006) 

Xylamax 360-P (2014) Xylanase feed enzyme BioResource International 

CivaString (2013) Brachytherapy device for treating solid tumors Civatech Oncology 

Coccidosis vax (2006) Coccidosis (animal) Embrex 

E Matrix (2001) Injectable biopolymer to repair tissue Encelle 

Petroliminator (2000) Oily bilgewater treatment system EnSolve Biosystems 

Petroclean (1995) Portable biotreatment system EnSolve Biosystems 

GreaseFeast, Shoreclean 
(2010) 

Eco-friendly degreasing products EnSolve Biosystems 

Stasilon (2007) Severe wound dressing Entegrion 

Violin strings from 
bioengineered spider silk  
(2013) 

Musical instrument EntoGenetics 

Multiple products for 
cellular biomechanics 

Tension, shear stress, compression to cells in 2D 
and 3D cell culture 

FlexCell International Corp. 

Bartonella test (2009) Bartonellosis (human and animal)  Galaxy Diagnostics 

AzaSite (2007) Bacterial conjunctivitis Inspire Pharmaceuticals 

SERQET (2011) Antimicrobial wipes, masks, pet products LAAMScience 

NMR Lipoprofile test 
(2000) 

Lipid profile- quantifies LDL particles in body LipoScience 

Vantera Clinical Analyzer 
(2013) 

Automated NMR spectrometer to identify and 
quantify concentrations of lipoproteins 

LipoScience 

Multiple tests and kits 
Reference lab testing, clinical trial services, 
criminal  justice, employment testing 

MedTox 

Solitude (2004) Fly control animal feed Piedmont Pharmaceuticals 

Resultz (2005) Head lice (human) Piedmont Pharmaceuticals 

Chewable drug delivery 
platform (2013) 

 For cats and dogs to deliver pain medication Piedmont Pharmaceuticals 

B-Clear Transporter 
Certified Products (2007) 

Multipoint evaluation of transporter function in 
hepatocytes 

Qualyst  

Knot less self-anchoring 
surgical suture ( 2005) 

Skin closure and tissue repair Quill Medical 

MDD Score test (2009) Depression diagnosis Ridge Diagnostics 

Succulent Crab (2013)           Food industry Shure Foods 

Fuzeon (2003) HIV/AIDS inhibitor Trimeris 

Multiple products and 
services 

Human cells, media, research kits and labware Zen-Bio 
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 North Carolina Biotechnology Center 
Board of Directors 

 
 

     *    Denotes Executive Committee Member                                                                                                                      Revised:  01/23/2014 

 

Peyton C. Anderson, MBA  
Chief Executive Officer  
Affinergy, Inc. 
P.O. Box 14650 
Research Triangle Park, NC 27709 
Express Address:  617 Davis Drive, Suite 100 
                              Durham, NC  27713 
Phone:                   919-433-2229 
Fax:                       919-474-9407 
E-mail:                  panderson@affinergy.com 
Term Expires:      06/30/2015 
Appointed By:     Board of Directors 

 

John L. Atkins, III*  
Chairman, Board of Directors 
Chairman and Chief Executive Officer 
O'Brien/Atkins Associates, PA 
P.O. Box 12037 
Research Triangle Park, NC  27709-2037 
Express Address:  5001 South Miami Boulevard 
                              Durham, NC  27703 
Phone:                   919-941-9000 
Fax:                       919-941-9005 
E-mail:                   jatkins@obrienatkins.com 
Term Expires:       06/30/2014 
Appointed By:      Board of Directors 

John E. Bailey, MBA  
Senior Vice President, Policy, Payers and Vaccines 
North America Pharmaceuticals 
GlaxoSmithKline 
P.O. Box 13398 
Research Triangle Park, NC  27709-3398 
Express Address:  5 Moore Drive, Mailstop F.3309 
                              Research Triangle Park, NC  27709 
Phone:                  919-483-2008 
Fax:                       919-248-2144 
E-mail:                  jack.e.bailey@gsk.com 
Term Expires:      06/30/2015 
Appointed By:     Speaker 

 

Michael A. Batalia, Ph.D., CLP  
Executive Director, Product Innovation & Commercialization 
Services 
Wake Forest Innovations 
391 Technology Way, Suite 199 
Winston-Salem, NC  27101 
Express Address:  391 Technology Way, Suite 199 
                              Winston-Salem, NC  27101 
Phone:                  336-716-4421 
Fax:                       336-777-3259 
E-mail:                  mbatalia@wakehealth.edu 
Term Expires:       N/A 
Appointed By:      Designee for President (Bylaws) 

George B. Briggs  
Executive Director 
The North Carolina Arboretum 
100 Frederick Law Olmsted Way 
Asheville, NC  28806-9315 
Express Address:  100 Frederick Law Olmsted Way 
                              Asheville, NC  28806-9315 
Phone:                   828-665-2492 
Fax:                       828-665-2371 
E-mail:                  gbriggs@ncarboretum.org 
Term Expires:       06/30/2015 
Appointed By:      Board of Directors 

 

Christopher S. Brown, Ph.D.  
Vice President for Research and Graduate Education 
The University of North Carolina 
P.O. Box 2688 
Chapel Hill, NC 27515-2688 
Express Address:  910 Raleigh Road 
                                Chapel Hill, NC 27515-2688 
Phone:                   919-962-4619 
Fax:                        
E-mail:                  csbrown@northcarolina.edu 
Term Expires:       N/A 
Appointed By:      Designee for President (Bylaws) 
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Goldie S. Byrd, Ph.D.  
Dean for the College of Arts and Sciences 
North Carolina Agricultural and Technical State University 
1601 East Market Street – A411 General Classroom Building 
Greensboro, NC  27411 
Express Address:  1601 East Market Street -  
                              A411 General Classroom Building 
                              Greensboro, NC  27411  
Phone:                   336-334-7806 
Fax:                        336-256-4723 
E-mail:                   gsbyrd@ncat.edu 
Term Expires:        06/30/2016 
Appointed By:       Board of Directors 

 

John F.A.V. Cecil*  
Vice Chairman, Board of Directors 
President 
Biltmore Farms  
P.O. Box 5355 
Asheville, NC  28813-5355 
Express Address:  One Town Square Boulevard, Suite 330 
                              Asheville, NC  28803 
Phone:                   828-209-2000 
Fax:                       828-209-2150 
E-mail:                   jcecil@biltmorefarms.com 
Term Expires:       06/30/2016 
Appointed By:      Board of Directors 

Sue W. Cole*  
Managing Partner 
SAGE Leadership & Strategy, LLC 
800 Green Valley Road, Suite 104 
Greensboro, NC  27408 
Express Address:  800 Green Valley Road, Suite 104 
                              Greensboro, NC  27408 
Phone:                   336-676-6531 
Fax:                       336-676-6535 
E-mail:                  sue@sageleadership.com 
Term Expires:       06/30/2014 
Appointed By:      Board of Directors 

 

Michael T. Constantino* 
Secretary/Treasurer, Board of Directors  
Office Managing Partner 
Ernst & Young LLP 
4130 Parklake Avenue, Suite 500 
Raleigh, NC  27612 
Express Address:  4130 Parklake Avenue, Suite 500 
                              Raleigh, NC  27612 
Phone:                   919-981-2802 
Fax:                       866-264-3548 
E-mail:                  michael.constantino@ey.com 
Term Expires:       06/30/2016 
Appointed By:      Board of Directors 

Richard H. Dean, M.D.*  
Retired President and Chief Executive Officer 
Wake Forest Baptist Medical Center 
2551 Warwick Road 
Winston-Salem, NC  27104 
Express Address:  2551 Warwick Road 
                              Winston-Salem, NC  27104 
Phone:                   336-722-6992 
Fax:                       336-723-4184 
E-mail:                  rdean@wfubmc.edu 
Term Expires:       06/30/2016 
Appointed By:      Board of Directors 

 

J. Donald deBethizy, Ph.D., DABT  
President and Chief Executive Officer 
Santaris Pharma A/S 
Poul Hartlings Gade 9, 4tv 
S2300 Copenhagen 
DENMARK 
Phone:                  336-408-3599 
E-mail:                  Debethd@gmail.com 
Term Expires:       06/30/2016 
Appointed By:      Board of Directors 
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Ms. Sharon Decker 
Secretary, Department of Commerce 
State of North Carolina 
4301 Mail Service Center 
Raleigh, NC  27699-4301 
Express Address:  301 N. Wilmington Street 
                              Raleigh, NC  27601 
Phone:                  919-733-3449 
Fax:                       919-715-9593 
E-mail:                  sdecker@nccommerce.com 
Term Expires:       N/A 
Appointed By:      Bylaws 

 

Victor J. Dzau, M.D.*  
Chancellor for Health Affairs, Duke University 
President and CEO, Duke University Health System 
DUMC Box 3701 
Durham, NC  27710 
Express Address: 100 Trent Drive 
                             Room 106 Davison Bldg. 
                             Green Zone, Duke South 
                              Durham, NC  27710 
Phone:                   919-684-2255 
Fax:                       919-681-7020 
E-mail:                  victor.dzau@duke.edu 
Term Expires:       06/30/2016 
Appointed By:      Board of Directors 

Barbara Entwisle, Ph.D.  
Vice Chancellor of Research  
Kenan Distinguished Professor 
The University of North Carolina at Chapel Hill 
312 South Building, Campus Box 4000 
Chapel Hill, NC  27599-4000 
Express Address:  312 South Building 
                              Chapel Hill, NC  27599-4000 
Phone:                  919-962-1319 
Fax:                       919-962-1476 
E-mail:                  entwisle@unc.edu 
Term Expires:       N/A 
Appointed By:      Designee for Chancellor (Bylaws) 

 

Fred N. Eshelman, Pharm.D.  
Chairman 
Furiex Pharmaceuticals 
300 North Third Street, Suite 110 
Wilmington, NC 28401 
Express Address:   300 North Third Street, Suite 110 
 Wilmington, NC 28401 
Phone:                    910-558-6885 
Fax:                         910-343-5920 
E-mail:                   fred.eshelman@furiex.com 
Term Expires:       06/30/2016 
Appointed By:      Board of Directors 

Frank Grainger  
President 
Fair Products, Inc. 
P.O. Box 386 
Cary, NC 27512 
Express Address:   806 Reedy Creek Road 
 Cary, NC 27512 
Phone:                  919-467-1599 
Fax:                       919-467-9142 
E-mail:                  renee@fairproductsinc.com 
Term Expires:       06/30/2015 
Appointed By:      Lt. Governor 

 

John Jackson Hunt 
Emeritus Director  
Former Legislator 
P.O. Box 277 
Lattimore, NC  28089-0277 
Express Address:  138 Peachtree Road 
                              Lattimore, NC  28089 
Phone:                  704-482-7431 
Fax:                       704-482-7431 
E-mail:                  jackandruby@aol.com 
Term Expires:       06/30/2016 
Appointed By:      Emeritus 
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Roger W. Knight* 
Roger W. Knight, P.A.  
8510 Six Forks Road, Suite 102 
Raleigh, NC  27615 
Express Address:  8510 Six Forks Road, Suite 102 
                               Raleigh, NC  27615 
Phone:                    919-518-8040 
Fax:                         919-518-8060 
E-mail:                    roger@rogerknightlaw.com 
Term Expires:        06/30/2015 
Appointed By:       Speaker 

 

Howard N. Lee 
President 
Howard N. Lee Institute  
109 Glenview Place 
Chapel Hill, NC  27514 
Express Address:  109 Glenview Place 
                               Chapel Hill, NC  27514 
Phone:                    919-880-9201 
E-mail:                    hlee1@nc.rr.com 
Term Expires:        06/30/2016 
Appointed By:       Board of Directors 

 

Terri L. Lomax, Ph.D. 
Vice Chancellor, Research, Innovation and 
Economic Development 
North Carolina State University 
103 Holladay Hall 
Box 7003 
Raleigh, NC  27695-7003 
Express Address:  103 Holladay Hall 
                              Raleigh, NC  27695 
Phone:                   919-515-2117 
E-mail:                  terri_lomax@ncsu.edu 
Term Expires:       N/A 
Appointed By:      Designee for Chancellor (Bylaws) 

 

Carol A. Marino  
Managing Director 
Syngenta Ventures 
P.O. Box 487 
Holly Springs, NC 27540 
Express Address:  5409 Georgiana Ridge Drive 
                                Holly Springs, NC 27540 
Phone:                   919-226-7301 
Fax:                        
E-mail:                  carol.marino@syngenta.com 
Term Expires:       06/30/2015 
Appointed By:      Governor 
 

Ronald L. Mitchelson  
Vice Chancellor, Interim 
Division of Research and Graduate Studies 
East Carolina University 
1508 Greenville Centre, Mailstop 157 
2220 S. Charles Boulevard, Suite 1500 
Greenville, NC  27858 
Express Address:  1508 Greenville Centre, MS 157 
                               2220 S. Charles Blvd., Ste. 1500 
                               Greenville, NC  27858 
Phone:                   252-328-9471 
Fax:                       252-328-2769 
E-mail:                  mitchelsonr@ecu.edu 
Term Expires:       N/A 
Appointed By:      Designee for Chancellor (Bylaws) 
 

 

Patricia R. Morton*  
PRM Advisors, LLC 
700 Hempstead Place 
Charlotte, NC 28207 
Express Address:  700 Hempstead Place 
 Charlotte, NC 28207 
Phone:                  919-306-9191 
E-mail:                  prmorton@prmadvisors.com 
Term Expires:       06/30/2016 
Appointed By:      Board of Directors 
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Arthur M. Pappas*  
Managing Partner 
Pappas Ventures 
P.O. Box 110287 
Research Triangle Park, NC  27709 
Express Address:  2520 Meridian Parkway, Suite 400 
                              Durham, NC  27713 
Phone:                   919-998-3303 
Fax:                       919-998-3302 
E-mail:                  apappas@pappasventures.com 
Term Expires:       06/30/2015 
Appointed By:      Governor 

 

Joshua L. Price  
Senior IP Counsel 
Syngenta Biotechnology, Inc. 
P.O. Box 12257 
Research Triangle Park, NC  27709-2257 
Express Address:  3054 East Cornwallis Road 
 Research Triangle Park, NC 27709 
Phone:                  919-308-9440 
Fax:                       919-226-7458 
E-mail:                  Joshua.price@syngenta.com 
Term Expires:       06/30/2015 
Appointed By:      Lt. Governor 

Milton L. Prince  
President and Chief Executive Officer 
Coastal Carolina Cotton Gins 
212 E Dowry Creek 
Belhaven, NC  27810 
Express Address:  212 E Dowry Creek 
                              Belhaven, NC  27810 
Phone:                  252-943-3634 
Fax:                       252-943-6465 
E-mail:                  princefarms@gotricounty.com 
Term Expires:       06/30/2011 
Appointed By:      President Pro Tem 

 

John C. Rabby  
President 
RE Inc. 
6421 Wakefalls Drive 
Wake Forest, NC  27587 
Express Address:  6421 Wakefalls Drive 
                              Wake Forest, NC  27587 
Phone:                  919-556-7166 
E-mail:                  jcrabby7555@gmail.com 
Term Expires:      06/30/2015 
Appointed By:      Lt. Governor 

R. Scott Ralls, Ph.D.  
President 
North Carolina Community College System 
5001 Mail Service Center 
Raleigh, NC  27699-5001 
Express Address:  200 West Jones Street 
                              Raleigh, NC  27603-1379 
Phone:                  919-807-6950 
Fax:                       919-807-7166 
E-mail:                  ralls@nccommunitycolleges.edu 
Term Expires:       N/A 
Appointed By:      Bylaws 

 

Hazell Reed, Ph.D.  
Vice Chancellor for Research & Economic Development 
North Carolina Central University 
1801 Fayetteville Street 
309 Hubbard-Totton 
Durham, NC  27707 
Express Address:  1801 Fayetteville Street 
                              309 Hubbard Totton 
                              Durham, NC 27707 
Phone:                  919-530-6931 
Fax:                       919-530-6894 
E-mail:                  hreed@nccu.edu 
Term Expires:       06/30/2016 
Appointed By:      Board of Directors 
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Gerald F. Roach  
Partner 
Smith, Anderson, Blount, Dorsett, Mitchell & Jernigan, LLP 
P.O. Box 2611 
Raleigh, NC  27602-2611 
Express Address:  150 Fayetteville St., 25th Floor 
                              Raleigh, NC  27601 
Phone:                  919-821-6668 
Fax:                       919-821-6800 
E-mail:                  groach@smithlaw.com 
Term Expires:       06/30/2016 
Appointed By:      Board of Directors 

 

Lynne Scott Safrit, CCIM, CCP  
President 
Castle & Cooke, North Carolina 
P.O. Box 28 
Kannapolis, NC  28082 
Express Address:  210 Oak Avenue 
                              Kannapolis, NC  28081 
Phone:                  704-938-5410 
Fax:                       704-938-5444 
E-mail:                   lsafrit@castlecooke.com 
Term Expires:       06/30/2016 
Appointed By:       Board of Directors 

James N. Siedow, Ph.D.  
Vice Provost for Research 
Duke University 
119 Allen Building, Box 90037 
Durham, NC  27708-0037 
Express Address:  119 Allen Building 
                              Durham, NC  27708-0037 
Phone:                  919-681-6438 
Fax:                       919-668-5569 
E-mail:                  jim.siedow@duke.edu 
Term Expires:       N/A 
Appointed By:      Designee for President (Bylaws) 

  

E. Norris Tolson*  
President and Chief Executive Officer 
North Carolina Biotechnology Center 
P.O. Box 13547 
Research Triangle Park, NC  27709-3547 
Express Address:  15 T.W. Alexander Drive 
                              Research Triangle Park, NC  27709-3547 
Phone:                  919-549-8806 
Fax:                       919-549-8815 
E-mail:                  Norris_Tolson@ncbiotech.org 
Term Expires:       N/A 

Appointed By:      Bylaws 

 

Steve Troxler  
Commissioner 
Department of Agriculture and Consumer Services 
State of North Carolina 
1001 Mail Service Center 
Raleigh, NC  27699-1001 
Express Address:  2 West Edenton Street 
                              Raleigh, NC  27601 
Phone:                  919-707-3000 
Fax:                       919-733-1141 
E-mail:                  steve.troxler@ncagr.gov 
Term Expires:       06/30/2011 
Appointed By:       President Pro Tem 

 

Bhaskar R. Venepalli, Ph.D., MBA, FRSC  
President and Chief Executive Officer 
CiVentiChem 
P.O. Box 12041 
Research Triangle Park, NC 27709 
Express Address:  1001 Sheldon Drive, Suite 101 
                              Cary, NC  27513 
Phone:                  919-678-0704, x232 
Fax:                       919-678-0706 
E-mail:                  bhaskar@cvchem.com 
Term Expires:       06/30/2015 
Appointed By:       Governor  
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P. Kay Wagoner, Ph.D.  
President 
Wagoner Discovery and Development Consulting, LLC 
1001 Monterey Valley Drive 
Chapel Hill, NC  27516 
Express Address:  1001 Monterey Valley Drive 
                              Chapel Hill, NC  27516 
Phone:                  919-389-1301 
E-mail:                  pkwagoner@gmail.com 
Term Expires:       06/30/2015 
Appointed By:       Board of Directors  

 

Eric R. Ward, Ph.D. 
President 
AgBiome, Inc. 
P.O. Box 14069 
Research Triangle Park, NC  27709 
Express Address:  104 T.W. Alexander Drive, Bldg 18 
                              Research Triangle Park, NC 27709 
Phone:                  919-949-0955 
Fax:                       206-203-4657 
E-mail:                  eward@agbiome.com 
Term Expires:       06/30/2015 
Appointed By:      Board of Directors 

Robert G. Wilhelm, Ph.D.  
Vice Chancellor, Research & Economic Development 
Executive Director, Charlotte Research Institute 
Professor, Mechanical Engineering & Engineering Science 
The University of North Carolina at Charlotte 
9201 University City Boulevard 
Charlotte, NC  28223 
Express Address:  9201 University City Boulevard 
                              Charlotte, NC  28223 
Phone:                  704-687-8428 
Fax:                       704-687-8281 
E-mail:                  rgwilhel@uncc.edu 
Term Expires:       06/30/2015 
Appointed By:      Speaker 

 

Benjamin R. Yerxa, Ph.D.  
Chief Scientific Officer 
Liquidia Technologies 
P.O. Box 110085 
Research Triangle Park, NC 27709 
Express Address:  419 Davis Drive, Suite 100 
                              Morrisville, NC 27560 
Phone:                  919-328-4371 
E-mail:                  ben.yerxa@liquidia.com 
Term Expires:       06/30/2014 
Appointed By:      Board of Directors 

Douglas L. Edgeton**  
Assistant Secretary and Assistant Treasurer 
North Carolina Biotechnology Center 
P.O. Box 13547 
Research Triangle Park, NC  27709 
Express Address:  15 T.W. Alexander Drive 
                              Research Triangle Park, NC  27709 
Phone:                  919-314-8347 
Fax:                       919-549-9710 
E-mail:                  doug_edgeton@ncbiotech.org 
Term Expires:       N/A 
Appointed By:      N/A 

 

William G. Pappas**  
Counsel and Assistant Secretary 
Parker, Poe, Adams & Bernstein L.L.P. 
P.O. Box 389 
Raleigh, NC  27602-0389 
Express Address:  150 Fayetteville St., Ste 1400 
                              Raleigh, NC  27602 
Phone:                  919-828-0564 
Fax:                       919-834-4564 
E-mail:                  billpappas@parkerpoe.com 
Term Expires:       N/A 
Appointed By:      N/A 
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Julie Ungaro**  
Senior Executive Assistant 
North Carolina Biotechnology Center 
P.O. Box 13547 
Research Triangle Park, NC  27709 
Express Address:  15 T.W. Alexander Drive 
                              Research Triangle Park, NC  27709 
Phone:                  919-549-8805 
Fax:                       919-549-8815 
E-mail:                  julie_ungaro@ncbiotech.org 
Term Expires:       N/A 
Appointed By:      N/A 

  

deborahd
Typewritten Text



N
or

th
 C

ar
ol

in
a 

B
io

te
ch

no
lo

gy
 C

en
te

r 
B

oa
rd

 o
f D

ire
ct

or
s’

 C
om

po
si

tio
n 

B
y 

C
om

m
itt

ee
 

A
s o

f O
ct

ob
er

 1
1,

 2
01

3 
  

A
ud

it 
E

qu
ity

 
E

xe
cu

tiv
e 

M
D

C
C

 
N

om
in

at
in

g 
SE

T
 

M
ic

ha
el

 
C

on
st

an
tin

o,
 C

ha
ir 

Su
e 

C
ol

e,
 C

ha
ir 

Jo
hn

 A
tk

in
s, 

C
ha

ir 
Jo

hn
 A

tk
in

s, 
C

ha
ir 

Pa
tri

ci
a 

M
or

to
n,

 
C

ha
ir 

Ja
m

es
 S

ie
do

w
, 

C
ha

ir 
R

ic
ha

rd
 D

ea
n 

Pe
yt

on
 A

nd
er

so
n 

Jo
hn

 C
ec

il,
V

ic
e 

C
ha

ir 
Su

e 
C

ol
e 

Jo
hn

 A
tk

in
s 

M
ic

ha
el

 B
at

al
ia

 
G

er
al

d 
R

oa
ch

 
D

on
al

d 
de

B
et

hi
zy

 
Su

e 
C

ol
e 

Pa
tri

ci
a 

M
or

to
n 

A
rth

ur
 P

ap
pa

s 
G

ol
di

e 
B

yr
d 

K
ay

 W
ag

on
er

 
Er

ic
 W

ar
d 

M
ic

ha
el

 C
on

st
an

tin
o 

A
rth

ur
 P

ap
pa

s 
G

er
al

d 
R

oa
ch

 
R

ic
ha

rd
 D

ea
n 

 
B

en
ja

m
in

 Y
er

xa
 

R
ic

ha
rd

 D
ea

n 
N

or
ris

 T
ol

so
n 

Ly
nn

e 
Sc

ot
t S

af
rit

 
B

ar
ba

ra
 E

nt
w

is
le

 
 

 
V

ic
to

r D
za

u 
 

 
Te

rr
i L

om
ax

 
 

 
R

og
er

 K
ni

gh
t 

 
 

R
on

al
d 

M
itc

he
ls

on
 

 
 

Pa
tri

ci
a 

M
or

to
n 

 
 

H
az

el
l R

ee
d 

 
 

A
rth

ur
 P

ap
pa

s 
 

 
R

ob
er

t W
ilh

el
m

 
 

 
N

or
ris

 T
ol

so
n 

 
 

 
 

deborahd
Typewritten Text

deborahd
Typewritten Text
APPENDIX G

deborahd
Typewritten Text

deborahd
Typewritten Text



Regional Offices 

 

The below map and list of counties shows the counties served by NCBiotech’s regional offices. 

 

 

 

Piedmont 
Triad 

Greater 
Charlotte 

West East Southeast Triangle 

Alamance Anson Alexander Jackson Beaufort Hyde Bladen Chatham 
Caswell Cabarrus Alleghany Macon Bertie Jones Brunswick Durham 
Davidson Catawba Ashe Madison Camden Lenoir Cumberland Franklin 
Davie Gaston Avery McDowell Carteret Martin Columbus Granville 
Forsyth Iredell Buncombe Mitchell Chowan Nash Duplin Harnett 
Guilford Lincoln Burke Polk Craven Northampton Hoke Johnston 
Randolph Mecklenburg Caldwell Rutherford Currituck Pamlico New Hanover Lee 
Rockingham Richmond Cherokee Swain Dare Pasquotank Montgomery Moore 
Stokes Rowan Clay Transylvania Edgecombe Perquimans Onslow Orange 
Surry Stanly Cleveland Watauga Gates Pitt Pender Person 
Yadkin Union Graham Wilkes Greene Tyrrell Robeson Vance 
  Haywood Yancey Halifax Washington Sampson Wake 
  Henderson  Hertford Wayne Scotland Warren 
     Wilson   
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Eastern Region 

 

Chair:  H. L. (Steve) Stephenson, III, Attorney, Ward & Smith, P. A. 

Vice-Chair: Vacant 

Immediate Past Chair:  David Peele, Ph.D. , President, AVOCA, Inc. 

 Clyde L. Brooks Jr., MD, Vice President, Medical Affairs, Vidant Medical Group  

 John D. Chaffee, President and CEO, North Carolina’s Eastern Region  

 Bill Cooper, Manager, BioNetwork - Bioprocessing Center, Technology Enterprise Center  

 John Gessaman, President & CEO, Carolinas Gateway Partnership  

 Marty Hackney, Director, Entrepreneurial Initiative, East Carolina University  

 Ron Heiniger, Ph.D., Associate Professor - Extension Corn Specialist, North Carolina State University  

 Joanna Helms, President and COO, Wayne County Development Alliance, Inc.  

 Phillip Hodges (Phil), President, Metrics Inc.  

 Joe Landino, Joe Landino Farms  

 Robert M. Lust Ph.D., Professor and Chairman of Physiology, East Carolina University  

 Mark Phillips, Executive Director, Eastern Office, North Carolina Biotechnology Center  

 Vann Rogerson, President & CEO, North Carolina's Northeast Commission   

 Thomas Schultz, Duke University – Marine Laboratory, Director, Marine Conservation Molecular Facility  

 Edmund (Ed) Stellwag, Ph.D., Director, Genomics Core Facility & Associate Professor, Department of 

Biology, East Carolina University  

 Mike Wilkins, Sr. VP, Statewide Operations & Economic Development, North Carolina Biotechnology Center 

 
  

deborahd
Typewritten Text
APPENDIX J



Charlotte Region 

Chair:  Vacant 

 Mark Arizmendi, Founder, President, and CEO, Northwestern Capital Partners, Charlotte  

 Magdy Attia, Ph.D., Chair of the Council of Deans, Dean of Science, Technology, Engineering and 

Mathematics (STEM) College, James B. Duke Distinguished Professor, Johnson C. Smith University, Charlotte  

 Bill Burton, MBA, Senior Vice President & Senior Client Manager, Commercial Banking Healthcare and 

Institutions, Bank of America Merrill Lynch, Charlotte  

 Corie Curtis, Executive Director, Greater Charlotte Regional Office, North Carolina Biotechnology Center, 

Charlotte  

 Dane Fisher, Ph.D., Associate Professor of Biology, Pfeiffer University, Misenheimer  

 Linda Greer, EdD, Vice President for Economic & Workforce Development, Gaston College, Dallas  

 John K. Hudson, Managing Director & Group Head of Consumer, Healthcare & Gaming Investment Banking, 

Wells Fargo Securities, Charlotte  

 Susan MacIsaac, Ph.D., Analytical Innovations Team Lead, Monsanto Company, Kannapolis  

 Former Gov. Jim Martin, Ph.D., Senior Advisor, McGuireWoods Consulting, Charlotte  

 Scott Millar, President, Catawba County Economic Development Corporation, Hickory  

 Bruce Parker, President, Parker Medical Associates, Charlotte  

 Ken Russell, Ph.D., Director, Enterprise Strategy, Cisco, Charlotte  

 Katherine Taber, Ph.D., FANPA, Assistant Director-Education, VISN 6 MIRECC, Research Professor, VA 

College of Osteopathic Medicine, Research Health Scientist, W.G. "Bill" Hefner VAMC, Salisbury  

 Rosie Tong, Ph.D., Director, Center for Professional and Applied Ethics, Distinguished Prof. of Healthcare 

Ethics in Philosophy, University of North Carolina at Charlotte, Charlotte  

 Steve Wallenhaupt, MD, Executive Vice President and Chief Medical Officer, Presbyterian Healthcare/Novant 

Health, Charlotte  

 Bob Wilhelm, Ph.D., Vice Chancellor for Research and Economic Development, Executive Director of the 

Charlotte Research Institute, University of North Carolina at Charlotte, Charlotte  

 Mike Wilkins, Sr. VP, Statewide Operations & Economic Development, North Carolina Biotechnology Center 

 Mark Phillips, VP, Statewide Operations, North Carolina Biotechnology Center  

Emeritus Member: Chris Murphy, MBA, MS Ed., President, Business Development Testing, Charlotte 

  



Piedmont Triad Region 

Chair: Karen Hicks, Vice President, Human Resources, Targacept, Inc. 

Vice Chair: Michael F. Kelly, Chief Operating Officer/Chief Financial Officer, Piedmont Pharmaceuticals 

 Jerry Barker, President, Ocular Systems  

 Michael Batalia, Ph.D., Executive Director, Commercialization, Product Innovation and Commercialization 

Services, Wake Forest University Health Sciences  

 Tim Bertram, D.V.M., Ph.D., President, Research and Development and Chief Science Officer, Tengion, Inc.  

 Morris J. Clarke, Ph.D., Associate Professor, Winston-Salem State University  

 Bill Dean, Pathologists Diagnostic Laboratory, P.A.  

 Robert Egleston, President and CEO, DataMax Corporation and DataMax Foundtion  

 Daniel (Dan) E. Erb, PT, Ph.D., Dean, School of Health Sciences, High Point University  

 Roger E. Gordon, Ph.D., Board Advisor to Certi-Rx  

 Andrew Hebard, President and CEO, Technology Crops International  

 Nancy Johnston, Executive Director, Piedmont Triad Office, North Carolina Biotechnology Center  

 Alan F. Jones, Director Business Development, Duke Energy Corp.  

 John R. Merrill, Executive Director, Gateway University Research Park  

 George R. "Randy" Parker, Ed.D, PE, President, Guilford Technical Community College  

 Randy L. Pool, PE, Managing Principal, Stantec Inc.  

 Russ Read, Executive Director, National Center for the Biotechnology Workforce, Forsyth Technical 

Community College  

 Cynthia (Cindy) B. Rothschild, Ph.D., Partner, Kilpatrick Townsend & Stockton LLP  

 James (Jim) G. Ryan, Ph.D., Founding Dean, Joint School of Nanoscience and Nanoengineering, NC A&T and 

UNC-G  

 Scott J. Sewell, Vice President, Technology Acquisition & Development, Cook Medical  

 Terri Shelton, Ph.D., Vice Chancellor for Research and Economic Development, University of North Carolina 

at Greensboro  

 Penny Whiteheart, Executive Vice President, Piedmont Triad Partnership  

 Michael Wilkins, Sr VP, Statewide Operations & Economic Development, North Carolina Biotechnology Center  

 Mark Phillips, VP, Statewide Operations, North Carolina Biotechnology Center 
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Southeastern Region 

Chair: Steve Yost, Director, NC Southeast, Elizabethtown 

 Daniel G. Baden, Ph.D. (Dan), Director, UNCW Center for Marine Science, Wilmington  

 Jim Bradshaw, Executive Director, Brunswick County Economic Development Commission, Bolivia  

 Michael G. Cain, President, Wilmington Investor Network, Wilmington  

 Terry M. Coffey, Ph.D., President, Murphy-Brown East, Warsaw  

 Lisa Ferrara, CEO, Orthokinetic Technologies, Shallotte  

 Eugene T. Haley (Gene), CEO, Wilmington Pharmaceuticals, Wilmington  

 Leonard D. Holmes, Ph.D. (Len), Director, Biotechnology Business & Training Center, University of North 

Carolina Pembroke, Pembroke  

 Steve Janz, Vice President, Marketing and Business Development, Flow Sciences, Leland  

 Randall Johnson, Director, Southeastern Office, North Carolina Biotechnology Center, Wilmington  

 Kimberly Jones, Founder and Chief Scientist, Alganomics, Southport  

 Leslie Lowry, Manager, NCCCS BioNetwork BioAg Center, Lumberton  

 Eric B. McKeithan, Ed.D., President, Cape Fear Community College, Wilmington  

 Michael McKenna, Principal, Navigator Life Science Advisory, Wilmington 

 Gary Miller, Chancellor, University of North Carolina Wilmington, Wilmington  

 Deb Mosca, Chief Executive, Marine Bio-Technologies Center of Innovation, Wilmington 

 Julie Orr, Founder, President and CEO, Modoc Research Services, Wilmington 

 Carlos Parajon, Managing Partner, Harbor Island Equity Partners, Wilmington  

 Jane Smith, Chair, North Carolina Southeast Regional Partnership, Lumberton  

 Alan Stout, Vice President, Glycotech; and Lead Entrepreneur, Carolina Algae, Leland 

 John Swope, Executive Director, Sampson County Economic Development Commission, Clinton  

 Patrick Walsh, CEO, AAIPharma, Wilmington 

 Rebecca Westbrooks, Instructor, Southeastern Community College, Whiteville  

 Mike Wilkins, Sr. VP, Statewide Operations & Economic Development, North Carolina Biotechnology Center 

 Mark Phillips, VP, Statewide Operations, North Carolina Biotechnology Center 

Ex-Officio Member: Mark W. Lanier, Assistant to the Chancellor and Assistant Secretary to the UNCW 

Board of Trustees, University of North Carolina Wilmington, Wilmington 

  



Western Region  

Chair: Anthony G. Calamai, Ph.D., Dean of College of Arts and Sciences; Professor of Physics and 

Astronomy, Appalachian State University, Boone  

Vice Chair: Scott T. Hamilton, President and CEO, AdvantageWest North Carolina, Fletcher  

 George B. Briggs, FASLA, Executive Director, The North Carolina Arboretum, Asheville  

 Louis E. Buck, Ph.D., Dean, College of Business, Western Carolina University, Cullowhee  

 Mark R. Burrows, Economic Development Director, Transylvania County, Brevard  

 Dale Carroll, Executive Director, Western Office, North Carolina Biotechnology Center  

 John F.A.V. Cecil, President, Biltmore Farms, Asheville  

 John Allen Locke, Director of Philanthropic Initiatives, Mission Healthcare Foundation, Asheville  

 Mike Wilkins, Sr. VP, Statewide Operations & Economic Development, North Carolina Biotechnology Center  

 Mark Phillips, VP, Statewide Operations, North Carolina Biotechnology Center 

Entrepreneurial Ventures Action Team 

 Chair: Pam Lewis, Co-Founder of Certified Entrepreneurial Community Program in WNC  

 Co-Chair: Robert B. Carton, Ph.D., Chair, College of Business, Western Carolina University, Cullowhee  

 Gregory W. Cumberford, President, Bent Creek Institute, Inc., Asheville  

 Richard Pigossi, Founder & Chairman, Pegasus Capital, Asheville  

Later Stage BioBusinesses Action Team 

 Chair: Jack H. Britt, Ph.D., Principle, Jack H. Britt Consulting, Etowah  

 Gregory Schulz, President, Phenix Research Products, Inc., Candler  

 Zahed Subhan, Ph.D., Director, Center for Entrepreneurship, Western Carolina University, Cullowhee  

Promotion and Branding Action Team 

 Chair: Paul V. Phibbs, Jr., Ph.D., Emeritus Professor of Microbiology & Immunology, East Carolina 

University, Asheville  

 Co-Chair: Alan Escovitz, Ph.D., Task Force on Integrative Health, Asheville Hub Alliance, Asheville  

 Jeffrey M. Hinshaw, Ph.D., Professor and Extension Specialist, NC State University, Mills River  

 Thomas E. Meigs, Ph.D., Associate Professor, Biology, University of North Carolina at Asheville  

 Steven W. Seagle, Ph.D., Professor, Biology, Appalachian State University, Boone  

 
 
 
Advisory Committee Listing Regions, 7 Jan 2014 



EVALUATION OF DONATED* TIME/SERVICES TO THE NC BIOTECHNOLOGY CENTER

ESTIMATES FOR FY 2013

1082 9987 642,560$         1,837,760$        

total persons total person hrs

ACTIVITY TYPE # PERSONS

TOTAL PERSON 

HRS

Board of Directors 37 300 30,000$             150,000$               

Board Committees 48 375 37,500$             187,500$               

Regional Offices: Advisory Committees and Action Teams 98 2313 231,300$           1,156,500$          

Regional Offices: Leadership for Regional Exchange Groups (REG) and 

Special Projects

219 2783 139,150$               

Regional Offices: REG Speakers/Presentations 83 580 29,000$                 

Proposal reviewers (grants) 285 751 37,975$                 

Intellectual Exchange Group (IEG) Steering Committees 90 1173 58,250$                 

IEG Speakers/Presentations 124 744 37,200$                 

Teacher Workshops Speakers/Presentations 41 99 4,950$                   

AgBiotech Advisory Council and workgroups 54 520 32,000$                 

Interns and Field Experiences 3 349 5,235$                   

* These figures do not include those persons who received honorariums or other compensation other than food or travel reimbursement.

total $ value range

  $ VALUE RANGE (LO‐HI) 
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Biotechnology Center Loan Programs 

(NC-Based Companies Are Eligible for Loans) 
 
Loan Program Maximum Amount Purpose 
Company Inception Loan $50,000 Funds company inception and 

related activities critical to 
company start-up 

Small Business Research Loan $250,000 Funds company research & 
development on a product with 
commercial potential 

Strategic Growth Loan $250,000 
(matched by a qualified 
investment group or partner) 

Provides funding to enable 
companies to reach key 
milestones required to access 
institutional or partner funding 

New Loan* $500,000 Provides additional company 
funding to complete major 
studies leading to major 
institutional or partner funding 

*To be implemented with expansion in loan budget for fiscal year 2015 
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Additional Information Regarding Loan Follow-On Funding Data 
 

Number of companies to which NCBC has awarded loans 154 

Number of loans NCBC has awarded to companies 222 

Total amount of loans NCBC has awarded to companies $25,103,572  

Number of subsequent funding events to these companies 841  

Total amount of subsequent funding to these companies 
(excluding post-IPO activities) 

$2,944,966,235  

Total amount of subsequent funding to these companies for every $1  in 
NCBiotech loan awards 

$117.31 
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       09/2013 

Grant and Loan Programs              
 GRANTS                                                               PURPOSE                                                                 MAXIMUM AWARD 

Business and Technology Grants 
Technology Enhancement Grant (TEG) Funding available to NC universities and research 

institutions through their respective technology transfer 
offices which supports research studies designed to 
generate data critical to advancing licensing discussions 
with a commercial partner. 

$50,000 

Science and Technology Grants 
Biotechnology Research Grant (BRG) Funds innovative individual investigator research in 

targeted areas. 
$100,000 

Collaborative Funding Grant (CFG) Supports a university-company partnership by providing   
funding for a post-doctoral fellow or technician in a  
university laboratory who will conduct research on a  
project of commercial interest. 

$100,000 

Institutional Development Grant (IDG) Funds core equipment/facility used by multiple faculty. $200,000 

Meeting and Event Grants 
  

Biotechnology Event Sponsorship (BES) Supports North Carolina-based events. $2,000 

Biotechnology Meeting Grant (BMG) Supports North Carolina-based events with a national or 
international focus. 
 

$7,500 

 LOANS 

Company Inception Loan (CIL) Supports business inception and related activities that 
are critical to the early-stage start-up of a company. 

$50,000 

 
Small Business Research Loan (SRL) Assists companies by supporting applied research critical 

to the development of products, processes, or tools with 
clear commercial potential. 

$250,000 

Strategic Growth Loan (SGL) 
 
 
 
 
 

Matches Biotechnology Center loan support with angel 
group or venture capital investments to fund 
biotechnology companies that have already established 
technical proof-of-concept and require further corporate 
development support. A maximum of two SGLs allowed 
per company. 
 

$250,000 
 
 
 

 SPECIAL PROGRAMS 

Centers of Innovation (COI) Funds that create a new entity to focus on accelerating the growth of 
targeted, biotechnology-related industry sectors by addressing 
commercialization obstacles (by invitation only). 

Additional information is available at www.ncbiotech.org/grants and www.ncbiotech.org/loans.
 

North Carolina Biotechnology Center | 15 T.W. Alexander Drive • P.O. Box 13547 
Research Triangle Park, NC 27709-3547• 919-541-9366  

http://www.ncbiotech.org/loans
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Follow-on Funding Data for Research Grants  
 
Follow-on funding is tracked only for closed grants, and funding is only counted if it directly relates to the 
original program of study.  All related money that comes into the PI’s lab or university (i.e., both the direct 
and indirect portion of grants) is counted as follow-on.  However, funding from the PI’s institution or 
further funding from the Center is NOT counted.  Funding to companies founded by the award recipients 
around technology developed through the initial grant award may also be counted as follow-on.  This 
funding may be in the form of venture capital, federal grants, and licensing deals (not revenue). 
 
Differences in follow-on funding results are due to a variety of factors including the history of the 
program: the BRG is fairly new, while the IDG has been around since the early 1980s; the stage of the 
research: e.g., Collaborative Funding Grants (CFGs) are near commercialization and involve a company 
partner, Biotechnology Research Grants (BRGs) are at the smaller institutions and are earlier stage 
research; the ease of collecting data and the type of data that can be included are also big factors: e.g., 
the Institutional Funding Grant (IDG) is an equipment grant and follow-on includes multiple users of the 
equipment over several years for many research projects, while a BRG project typically involves a single 
researcher and tracks research that is project specific to the original project funded.  In addition, there are 
less easily measured benefits to different programs; the BRG emphasizes research statewide at smaller 
institutions; the Multidisciplinary Research Grant (MRG) sought to stimulate collaborations across 
disciplines; the Faculty Recruitment Grant (FRG) measured lifetime achievement of an individual faculty 
recruit throughout their career in North Carolina.  Although the follow-on rewards of the FRG are quite 
high, the expense to attract qualified candidates has escalated beyond the Center’s budget and the program 
was suspended in 2010.   
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$4.89  $5.40  
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$63.15  

$71.35  

Summary of Research Grants  
Follow-on Funding in Fiscal Year 2013 

Biotech Center funding ($1
investment)

Follow-on funding from
outside sources
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In addition to tracking follow-on dollars, the Center also tracks journal articles and book chapters 
published; companies formed or spun out; and patents that result from grant awards.  
 
Additional Follow-on Results of NCBiotech Program Awards 

Program Publications Companies Patents 
BRG 91 1 relocated company (from NJ to NC) - 
CFG 296 5 companies formed 49 
FRG 3,112 9 companies formed 99 
IDG 990 - 3 
MRG 178 - 1 
 
 

 
Additional Information on FY2014 Active Research Grant Programs  
 
Biotechnology Research Grant (BRG) 
Maximum Award: $100,000 
 
Biotechnology Research Grants support novel research projects that have the potential to strengthen 
biotechnology research and development at academic and non-profit research institutions in the early 
stages of building their research capacity. Investigators at the main campuses of Duke, UNC-CH and NCSU 
are only eligible for this program in the Applied Agriculture and Food Safety focus area noted below.    
 
Awards are intended to support the generation of preliminary data required to attract funding from other 
sources, with the ultimate goal of technology commercialization.  Focus areas are selected to align with 
strategic interests of the State.   
 
Focus Areas for 2013 - 2014 include: 

 Biotechnology applications to Applied Agriculture and Food Safety  
 Marine Biotechnology 
 Nanobiotechnology 
 Biotechnology Combination Medical Devices  
 Biotechnology applications to Drug Discovery  
 Biotechnology applications to Natural Products  
 Biotechnology applications to Vaccine Development 

 
Proposals are evaluated on:  

 The potential for significant contribution to the development of biotechnology or of commercial 
products derived from biotechnology.  

 The initiation of novel and innovative research. A project judged to represent a continuation of an 
established research program is not eligible. 

 The need for seed-money funding 
 Originality 
 Scientific Merit 
 Significance 

 
Collaborative Funding Grant (CFG) 
Maximum Award: $100,000 
 
The Collaborative Funding Grant (CFG) is a program for Principal Investigators at a university or nonprofit 
research institution in partnership with a life science company that will advance a company’s technology 



toward the marketplace. This grant provides funds for a post-doctoral fellow or technician in a university 
or non-profit’s lab to conduct research on a project of commercial interest. University investigators and 
companies first form the collaboration and then apply together through the university or non-profit. 
 
The CFG is jointly sponsored by the Biotechnology Center and the Kenan Institute for Engineering, 
Technology and Science at North Carolina State University. 
 
The CFG helps companies to gain valuable, cutting-edge research to advance their technology while also 
providing Principal Investigators at the university or non-profit to build relationships with companies that 
may lead to future support.  In addition, post-doctoral researchers and technicians gain industry 
experience.  Companies must meet specific guidelines for program eligibility. 
 
This grant is designed to: 

 Generate discoveries that the company partner might develop further to stimulate economic 
development and create jobs in North Carolina. 

 Promote long term cooperation among North Carolina universities, nonprofit research institutes, and 
North Carolina biotechnology companies. 

 Support research that will assist a company in reaching a commercially significant research milestone. 
 

 
Proposals are evaluated on:  
 Logical and technically feasible project plan. 
 Value of project to move the company’s technology towards commercialization and project’s alignment 

with company’s business plan. 
 
Institutional Development Grant 
Maximum Award: $200,000 
 
The purpose of the Institutional Development Grant program is to provide research equipment or core 
facilities that serve multiple investigators. Research Extensive universities (UNC-CH, NCSU and Duke ) 
require at least six investigators; Non-research Extensive universities require at least three. 
 
Proposals are evaluated on: 
 New ideas that may lead to biotechnology breakthroughs 
 The ability to strengthen regional and statewide biotechnology capabilities 
 Context of an institutional initiative  
 Strength of collaborations including those between academic and industrial scientists  
 



Appendix/Figure 6c 

Figure 6C lists examples of NCBiotech loan awardees that announced transformational events in 
calendar 2013.  Early NCBiotech loans were integral to the growth of all of these companies (in fact, 
among the ten companies listed in Figure 6C, seven received their first outside funding from the 
Biotechnology Center). 
 

Figure 6C – Recent Loan Portfolio Company Successes 
 

Company NCBiotech Funding 2013 News 
Advanced Liquid Logic $468,100 Acquired by Illumina for $96 million 
Aerial $250,000 Strong Phase 2 data for narcolepsy drug 
BioKier $375,000 $1.7 million investment from Am. Heart 

Association and Broadview Ventures 
bioMASON $25,000 Won $670,000 Postcode Challenge; investment 

from Acorn Innovestments 
Eboo Pharmaceuticals $30,000 $1.5 million grant from Michael J. Fox Foundation 
G1 Therapeutics $500,000 $12.5 million investment from MedImmune 

Ventures and Hatteras Venture Partners 
Grassroots Biotech. $12,500 Acquired by Monsanto for undisclosed amount 
Heat Biologics $225,000 $26.0 million initial public offering 
Novocor Medical $37,500 Winner of SEBIO Early-Stage Shootout; $961,000 

in angel investments 
Physcient $149,739 CED Venture Conference Best Pitch Winner; 

$869,000 in angel investments 
 
Reflecting the diversity of the industry sectors supported by the Biotechnology Center, the 

companies highlighted in Figure 6C operate in the diagnostics, therapeutics, medical devices, 

agricultural biotechnology and industrial biotechnology arenas. 
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Figure 6D – NCBiotech Non-Funding Programs Key to Industry Growth  
 

Program Description 
NCBiotech VC Events* NCBiotech-organized events in venture capital hubs to connect NC-based 

companies with VCs; for example, at the NCBiotech VC event in Boston, 
eight NC companies presented to VC groups that had raised $12 billion 
since 2006 (compared to only $600 million total for all NC-based life 
science VCs); events are sponsored by banks and law firms 

NCBiotech’s Annual 
Partnering Event 

Connects NC-based companies and universities with larger companies 
seeking to in-license their products; the 2013 event welcomed 163 
organizations, including 15 multinational companies and 30 investor 
groups 

NCBiotech Pharma 
Partnering* 

NCBiotech recruits multinational biopharma companies to visit NC and 
discuss collaborations with NC-based companies and/or academic 
centers that will accelerate innovation and job creation here; NCBiotech 
has hosted ten such programs in the past three years 

Biotech Forums Quarterly events organized in collaboration with CED to educate life 
science stakeholders on key industry topics and to cultivate networking 
and best practice-sharing among industry leaders 

Venture Philanthropy 
Programs* 

The VC industry’s increased focus on later-stage companies has widened 
the early-stage funding gap; venture philanthropies (disease-focused 
foundations) have helped to fill that gap and NCBiotech has organized 
programs linking NC life science companies developing new products 
with foundations that are eager to bridge these products from research to 
commercialization 

Crowdfunding 
Programs* 

Another new way to fund early-stage life science companies is through 
crowdfunding; NCBiotech recently organized and moderated a program 
that attracted top officials from the nation’s leading Ag Biotech and 
healthcare crowdfunding organizations 

BATON BATON is an online network of more than 400 NC-based service 
providers that have been vetted by NCBiotech and have agreed to provide 
services to emerging NC life science companies for sharply discounted 
fees 

Angel Summit 
Lunches* 

NCBiotech holds quarterly lunches that foster improved relationships 
between North Carolina-based angel capital groups, facilitate sharing of 
best-practices, create opportunities to syndicate deals, and provide a 
forum through which NCBiotech can introduce life science companies to 
the angel groups; a recent lunch resulted in significant angel group 
investments in a promising NC-based start-up 

NCBiotech Jobs 
Network* 

Monthly events to connect job seekers with new opportunities and to 
provide them tips for netting their next life science industry job 

Life Science Business 
Development 
Professionals of NC 

Regular LSBDP meetings provide an opportunity for NC-based business 
development professionals to share best practices and hear about key 
industry news and trends 

NCBiotech Emerging 
Companies Preview 

Annual event where early-stage NC-based life science companies present 
to a group of VCs and receive candid pitch feedback  

NCBiotech 
Entrepreneur 
Essentials Events* 

Seminar series to provide entrepreneurs with case study-driven, 
decision-enabling information to help them move their early life sciences 
companies forward 
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Intellectual and 
Regional Exchange 
Group Programs 

NC Biotech supports 22 Exchange Groups across the state to foster 
networking/learning opportunities through informational seminars from 
local and national experts on a broad range of topics related to life 
science research, business, and economic issues  

Exchanging Ideas 
Summit* 

Annual event where the scientific and business communities come 
together for thought provoking presentations and networking   

Grantsmanship 
Coaching 

Informational handouts, web information, and workshop presentations 
at universities and non-profits across the state on best practices for 
proposal preparation are provided by Center staff to assist applicants; 
individual coaching and feedback are also provided 

*New programs created by NCBiotech in the past three years 
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Biodefense and the NC Biotechnology Center 
 
Recommendations to President Tolson  

6/21/13 

 
Biodefense Team  

Co-Chairs  Maria Rapoza and Mary Beth Thomas 
Members     Mark Phillips, Randall Johnson, and Sperry Krueger 
Advisors    Steve Casey, Susie Corbett 
 
 
The Biodefense Team is a sub-team of NC Biotechnology Center’s internal Strategic Opportunities Group.  
It began meeting to explore opportunities in biodefense for North Carolina, focusing on how best to advance 
and expand military and homeland defense-related biomedical research, development and commercialization 
activities in North Carolina. 
 
North Carolina has tremendous strengths in the life sciences.  It also has a significant federal investment 
given the large troop concentration located in the state.  Despite these facts, NC has not historically been 
particularly strong in combining these two assets in a way that creates a biodefense sector.   
 
This report from the Biodefense Team Chairs is intended to provide a broad definition of biodefense, 
background information, and recommendations for next steps to strengthen the biodefense sector in NC. 
 
Working definition of biodefense: 

 

In considering biodefense opportunities, NCBiotech has taken a broad view to include three areas of 
opportunity: 

 Biodefense and emerging infectious diseases, including the detection of bioterrorist agents; 
development of countermeasures such as vaccines; protection of water, food, and energy supplies; 
and biohazard containment. BARDA activities and funding levels in this arena have grown 
significantly in size and scope, and warrant growing attention 

 Department of Defense’s extramural medical research program, which spans a wide range of 
biomedical areas such as cancer and traumatic brain injury (TBI), to combat casualty care and 
warfighter restoration.  

 Veterans Administration R&D activities, since there is a well-developed network of medical research 
activities closely aligned with local universities and their industry partners.  

This broader definition is strategically important, since it allows greater opportunity for synergy than a 
narrower definition would permit.  Given that this effort is in its early stages of development, the Biodefense 
team believes that these are areas where NC has an identified asset or strength but is unsure which of these 
areas may hold the greatest opportunities. Should any one of these areas prove to be more productive than 
others, the Center can always narrow the initiative’s focus at that time. 
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Understanding the Landscape in NC 

The military perspective 
Military and homeland biodefense development is a critical need for our nation and is also an area that has 
potential spillover impacts to other commercial areas of biosciences.  North Carolina has numerous assets 
and areas of overlap that could provide support for several aspects of this critical need, but in many ways 
they are disconnected and underutilized. 
 
North Carolina has major defense operations within the state including the third-largest military population 
in the US which is distributed among six military installations in NC such as Ft. Bragg, Camp Lejeune, and 
others. In addition, North Carolina is home to more than half of all US Special Operations Forces.  North 
Carolina is also home to the Army Research Office, which administers its own funding programs as well as 
providing this type of support to other funding agencies including DARPA.  
 
However, other than ARO, these operations are the ‘point of the spear;’ their focus is on training and 
operations rather than on research and development.  Importantly, the Command structures that are 
responsible for the strategic decision making for medical and biodefense resources needed by DoD are not 
located in the State.  And, in the words of the NC Military Foundation, ‘There are very few roads that lead to 
NC, and DoD decision makers don’t want to come here—so you have to go there (to the decision makers that 
are out of state).’   
 
The life sciences perspective 

North Carolina also has a strong life science sector.  North Carolina’s life science sector ranges from a strong 
bio-manufacturing base, to industrial service providers, to vibrant start-up companies, and a huge life science 
research enterprise at North Carolina’s universities.   

However, despite the massive life science research enterprise at North Carolina’s universities, our 
universities have relatively low levels of DoD funding. A funding survey performed by the University of 
North Carolina’s General Administration showed that, in FY 2012, funding from the DoD only accounted for 
3.6% (or $33million) out of all of the federal funding received by the UNC System (a total of over $900 
million).  A primary reason for this is that there is little to no comfort level with the DoD funding process – a 
distinctly different funding mechanism than that used by the NIH.  This has a trickledown effect to North 
Carolina’s start-up companies who also do not receive much funding from DoD. Many of these companies 
come out of the university environment and therefore companies frequently do not have the expertise or 
relationships that are helpful in negotiating the DoD contracting stream. 

The UNC System has recognized this issue and is to be commended for its work to address it through the 
Defense Applications initiative (described in more detail in their 2013 Strategic Directions Report).  
However, this type of change in the culture and expertise of the university is not easily achieved, and more 
resources would be welcome. 

At this point in time, there are only two places where the life sciences and the military intersect in a 
significant way in North Carolina:  in the VA hospital system which has a life science R&D component and 
the life science companies which have received funding from DoD funding agencies.  However, there are 
obstacles to taking advantage of these assets.  First, the VA hospital system is challenged by issues that are 
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beyond the scope of this brief report.  And secondly, the level of DoD funding to NC life science companies 
is relatively low and the relationships with DoD are modest.   

Important Findings that Shape our Next Steps 

An analysis of DoD funding programs over the last year, involving many conversations and much research, 
has revealed two key findings that the Center must keep in mind as the initiative moves forward.   

The first important finding is the ‘solutions focus’ of DoD funding programs.  Working with the DoD begins 
with understanding their needs and working towards fulfilling them, rather than offering up research, 
products, and technologies that are not directed at solving a DoD problem.   

The second important finding is the role of relationships in DoD awards.  Despite the bureaucracy and 
process involved, DoD awards generally go to known partners and there is significant amount of repeat 
business.  DoD particularly likes to work through its ‘prime contractors’ – large multinational corporations - 
who may then award subcontracts to smaller and more specialized entities.  Unfortunately, there are few 
‘prime contractors’ that have a presence in NC (an NCBiotech Library report on this topic is provided as an 
appendix.)  

North Carolina does have several notable successes of life science companies that have received DoD 
funding. These examples include the major DARPA funding for Medicago that flows through ARO, which 
has a dedicated contractor overseeing the program; a recent DoD award to GSK for antibiotic research (not 
all of this goes to NC); and a large BARDA contract for the Novartis flu vaccine plant in Holly Springs.  
There are also numerous smaller companies that have received DoD funding. A different type of success is 
seen with Combat Medical Systems – a Fayetteville-based company that works to “simplify tactical medicine 
in order to decrease pre-hospital mortality.” They do this by “providing and developing innovative products 
that simplify tactical medical care at every level.”  This innovative small business is a great example of a 
small life science company with an excellent understanding of the DoD needs and processes that is 
complemented by their strong DoD relationships.   

NCBiotech can use these successes to develop a strategy to increase defense funding in North Carolina. 
Aligning NC’s well-recognized strengths in the biotech sector with DoD strategic priorities presents some 
challenges because there is less geographic synergy and foundational relationships than might be expected.  
Our state is not as well positioned as others, particularly Maryland.  However, there are assets that can be 
used to build on.  Our recommendations are designed to take these challenges into account and take the 
sector to the next level. 
 
Recommendations:  

Level 1:  With the resources currently available, the Center should do the following 

Recommended personnel needed: 
- Maintain the current Biodefense team and add two new members – one from the Business and 

Technology group and one from the Agbiotech group. Establish quarterly team meetings to 
regularly discuss initiative.  

- Maria Rapoza and Mary Beth Thomas will continue as co-chairs and will each formally designate 
~15% of their time to the initiative. 
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Budgetary support – To date, activities for the  Biodefense initiative have been supported out of the SOG 
budget. At Level 1, the recommendation is to continue to allocate funds to the SOG and continue to support 
the Biodefense initiative out of those funds. 

 
Proposed priorities: 
 
 Work with NC defense partners to maintain and strengthen relationships 

o Maintain a standing team to build relationships and manage contacts within the NC defense 
community.  This team should continue to strengthen and expand partnerships with other 
organizations focused on defense, including NC Military Foundation, ARO, Governor’s 
Military Advisor, UNC System Defense Applications Group, and others. 

o Convene a summit of partners to discuss the Battelle report, High Level Strategic Assessment 

for Advancing North Carolina in Military And Homeland Security Related Biomedical and 

Biodefense Activities, these recommendations,  and potential next steps for advancing 
biodefense efforts in NC 

o Engage the Business and Industrial development team and Corporate Communications to 
participate in appropriate events with partners, such as the 11th Annual Emerging Infectious 
Diseases and Biodefense Conference and the annual AUSA (Association of the United States 
Army) Conference, which has had a NC Commerce Pavilion 
 

 Provide bio/biodefense-related resources to NC defense community and life science companies 

o Maintain and update the defense asset database initiated by Sperry Krueger, NCBiotech 
Library.   

o Engage  BTD and the Library when appropriate  to target Center resources to specific 
companies with potential in the biodefense sector  

 One example - organize an NC Biotech Entrepreneurial Essentials event focused on 
introducing ARO program managers to the NC entrepreneurial community 

o Have the Library identify companies/people with a life science-related business or technology 
that are actively engaged with  military/defense complex but not with NCBiotech 

o Create life science company case studies from the NC companies that are known to have 
achieved success by pursuing funding and engagement with DoD agencies that can serve as a 
roadmap or real world example of how this can be achieved. (start with Combat Medical 
Systems, Humacyte and Novan Therapeutics) 
 

 Build a regional strategy to support biodefense statewide 

o Work with the Regional Offices to raise the profile of what they currently do to support 
biodefense projects in their region.  Examples include the Eastern office’s work with ECU’s 
Wounded Warrior and Operation Re-Entry programs, as well as DSM Dyneema, who 
contracts with the DOD. 

o  Assist in formally assessing potential biodefense opportunities in the regions 
o One or more members of the Biodefense team will attend regional Advisory Board meetings 

in each region to present the Center’s plan for expanding the biodefense sector in NC and 
gather input from regional stakeholders. 

 One example - North Carolina has a small but significant cluster of research and 
business in the combat medical sector.  This sector seems to be of particular interest to 
Special Forces Operations. This sector should be targeted by the Regional Offices and 
Core Funding Programs.   

o Engage relevant regional stakeholders and other NC defense-related partners to become more 
familiar with the BRAC process and support NC’s positioning by communicating our efforts 
to expand biodefense-related activities in NC. 
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Level 2:  Recommendations for Expanded Activities 
 
The activities listed above are beneficial, and should be supported by Senior Management.  Resources 
invested will be relatively modest, although these activities should certainly be considered in the planning of 
unit budgets and performance objectives.  Although very worthy and important, these activities alone are not 
game changers.   
 
In order to achieve a more significant level of progress, three different types of investment by the Center and 
the State are recommended.  The recommendations listed below would require resources beyond those 
currently available.   
 
These recommendations represent the work of the Biodefense Team and its Chair, combined with multiple 
synthesized discussions with key partners such as the Governor’s Military Advisor John Nicholson, Ret. 
Gen. Hugh Overholt, UNC System Defense Applications Engineer Kathie Sidner, and the NC Military 
Foundation leadership, combined with the outcomes of the Battelle report.   
 
Recommended personnel needed: 

- Maintain the same personnel that was recommended in Level 1 (maintain the Biodefense team 
plus add two new members plus designate 15% of time from Maria Rapoza and Mary Beth 
Thomas) 

- Add one new Center employee to focus on expanding business and defense relationships 
- Potentially add a part-time contractor/lobbyist for VA activity 

 
Budgetary support – the Biodefense initiative has previously been supported out of the SOG budget. For 
Level 2, the recommendation is to continue to allocate funds to the SOG to continue to support the 
Biodefense initiative out of those funds plus the addition of the following set-asides: 

- $120,000 for the new full-time Director-level Center employee; 
- $60,000 to support a lobbyist on behalf of the VA initiative; 
- $50,000 to support a study by the UNC system to evaluate the possible opportunity for basing a 

UNC person at a federal R&D institution.  
 

Proposed priorities: 
 

 Develop and expand DoD/prime contractor/business relationships for NC 

 Bring more expertise into the Center with a new hire at the Director level with experience and 
contacts in the federal R&D life science defense sector.  Specifically, this person would have both 
knowledge of the DoD contract and subcontract systems as well as knowledge and established 
relationships with prime contractors.  This person should facilitate relationships between DoD’s 
prime contractors and NC life science companies, who could be tapped to fulfill subcontracts.   
 

Expand VA R&D Activities in NC  
 Establish an initiative to grow the VA clinical and research presence in the State, in partnership with 

our congressional delegation. Engage a lobbyist to work closely with our Congressional delegation 
and meet with the Veterans Affairs sub-committee members to encourage expansion of the VA in NC 

 
Engage universities as strategic partner to advance the growth of life science DoD funding to NC 

universities 

 
As a first step in this process, the Center should partner with university administration to perform a study 
evaluating potential strategies.  The most appropriate partner may be either the UNC System or an individual 
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university with a biodefense initiative (such as NCSU).  Two specific strategies that should be included in 
this evaluation are raising the profile of NC universities at federal biodefense facilities and recruiting federal 
biodefense personnel to positions within university administration.   
 
This study should also evaluate the various federal biodefense institutions as potential partners, where a 
stronger relationship with NC is feasible.  Study would include visits to federal facilities and a determination 
of which may align with NC life science/biodefense strength areas.  
 

Strategy 1:  Raise the presence of NC at major federal biodefense facilities to advance partnerships 
and collaborative activities.  This was a key recommendation from the Battelle report, High Level 

Strategic Assessment for Advancing North Carolina in Military and Homeland Security Related 

biomedical and Biodefense Activities.  Many of the leading federal biodefense facilities are located in 
Maryland - not too geographically distant to prevent North Carolina universities interested in creating 
a presence that could leverage broader activities in the state.   
- Case Study:  Georgia Tech has already pioneered this model, with Georgia Tech Research 

Institute Field operations at Aberdeen Proving Ground.   
- http://www.gtri.gatech.edu/aberdeen 

 
Strategy 2:  Recruiting high level life science R&D experts with experience in DoD research 
agencies to NC universities. This strategy would be along the lines of what has been observed with 
the hiring of Brett Giroir – former director of DARPA – by Texas A&M.  Since joining Texas A&M 
as a Vice Chancellor, Dr. Giroir has been involved in more than $285.6M in public private 
partnerships involving federal biodefense initiatives, including the recent HHS Center for Innovation 
in Advanced Development and Manufacturing in partnership with GSK and others.   
- Case Study:  Brett Giroir was the Director of DARPA from 2006-2008.   

http://www.tamus.edu/about/exec/initiatives/ 
 
http://news.tamus.edu/2012/07/23/ciadm-open-for-business/ 
 

 
Should it be determined by the study that a NC partnership with a federal agency would be beneficial; 
the Center could work closely with the University to create a set of programs that would support and 
enhance the selected strategies to enhance biodefense work in the university.  
Such Biotech Center programs would be an important investment in strengthening North Carolina-
DOD relationships through the university infrastructure. 
 
Examples of new Center programs could include: 
- Creating a targeted Center funding program to support a NC university person at a satellite 

campus co-located with the federal institution  
- Creating a targeted Center funding program to support strategic faculty hire(s) with federal 

agency leadership experience.  These new strategic hire(s) would join either the UNC System or 
one of North Carolina’s main university campuses, where the institution has an existing 
biodefense initiative 

 
 

 
 
 
 
 

http://www.gtri.gatech.edu/aberdeen
http://www.tamus.edu/about/exec/initiatives/
http://news.tamus.edu/2012/07/23/ciadm-open-for-business/
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Appendix 

 

Top Awardees of DOD R&D Contracts—Prime and Subawards 
Compiled by Susan Craft 
North Carolina Biotechnology Center Library and Information Services 
May 2013 

Top 10 DOD Contractors (2012): 
Company/Organization  

 
Total obligated amount  

Lockheed Martin Corporation  18,207,120,567  
The Boeing Company  16,866,536,430  
General Dynamics Corporation  9,251,114,086  
Raytheon Company  7,399,711,191  
Northrop Grumman Corporation  6,426,606,851  
L-3 Communications Holdings Inc.  3,307,110,637  
Bae Systems PLC  2,826,991,294  
Bell Boeing Joint Project Office  2,615,380,693  
Triwest Healthcare Alliance Corp.  2,525,801,510  
United Technologies Corporation  2,512,453,816  

Top 20 DOD contractors (2011-2013) with 
product service codes in Life Sciences, 
Biomedical and AIDS Research: 
Company/Organization  

 
 
 
Total obligated amount 

Battelle National Biodefense Institute, LLC  $211,151,200  
Dynport Vaccine Company Limited Liability 
Company  

$126,725,636  

Avi Biopharma, Inc.  $68,987,313  
Lockheed Martin Corporation  $23,071,412  
Tekmira Pharmaceuticals Corporation  $18,103,366  
Goldbelt Raven LLC  $13,261,298  
Achaogen Incorporated  $12,037,087  
Regents Of The University Of Colorado, The  $6,988,579  
Science Applications International Corp.  $5,766,518  
Ibis Biosciences, Inc.  $5,674,542  
Research Foundation Of State University Of 
New York, The  

$5,549,052  

Yale University  $5,130,735  
Bioprotection Systems Corporation  $3,388,914  
VaxDesign Corporation  $3,377,258  
Trius Therapeutics, Inc.  $3,107,430  
Miscellaneous Foreign Awardees  $2,964,919  
Trustees Of The University Of Pennsylvania  $2,709,470  
Texas A & M University System Health 
Science Center Research  

$2,624,578  

InBios International, Inc  $2,140,005  
DME Alliance, Inc.  $2,105,585  
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Top 20 DOD Sub-awardees (2011-2013) with 
NAICS code 541711 - Research and 
Development in Biotechnology:  
 
Company/Organization  

 

Johns Hopkins University Applied Physics 
Laboratory LLC, The  

$ 9,291,770  

Regents Of The University Of Michigan  $3,942,830  
Johns Hopkins University, The  $3,935,781  
University Of Pittsburgh The  $1,282,774  
Virginia Commonwealth University  $999,868  
Dearborn Group, Inc.  $926,258  
Donald Danforth Plant Science Center  $918,096  
Massachusetts Institute Of Technology  $846,592  
Trustees Of The University Of Pennsylvania  $846,586  
Lockheed Martin Corporation  $807,349  
Torrey Pines Institute For Molecular Studies, Inc.  $732,368  
J. F. Drake State Technical College  $707,000  
Teledyne Scientific & Imaging, LLC  $ 706,961  
Metron, Incorporated  $699,923  
Purdue University  $686,989  
Harvard College, President & Fellows Of  $500,522  
Texas Biomedical Research Institute  $500,402  
Nanotx Corp.  $488,097  
California Institute Of Technology  $460,000  
University Of San Francisco  $455,780  
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Top 20 DOD Sub-awardees (2011-2013) with NAICS 
code 541712 - Research and Development in the 
Physical, Engineering and Life Sciences  
(except Biotechnology):  
 
Company/Organization  

 

Sierra Nevada Corporation  $299,253,055  
L-3 Communications Corporation  $205,741,502  
Dynamic Aviation Group, Inc.  $86,642,298  
Fiber Optic Marketplace, LLC, The  $82,234,644  
Bae Systems Information And Electronic Systems 
Integration Inc.  

$67,526,687  

CDW Corporation  $65,000,000  
Estuate, Inc.  $61,732,000  
Winchester Systems Inc.  $55,547,262  
Bae Systems PLC  $41,497,744  
Mcafee, Inc.  $32,868,007  
Apptis, Inc.  $31,456,106  
Raytheon Company  $27,060,916  
Modern Technology Solutions, Inc.  $21,436,395  
Aviation Systems Engineering Company, Incorporated  $18,883,150  
Volant Assoc LLC  $18,567,779  
Scitor Corporation  $18,056,511  
KEYW Corporation, The  $14,021,771  
Leland Stanford Junior University, The  $12,960,237  
Exponent, Inc.  $12,700,235  
Mustang Technology Group, L.P.  $12,675,543  
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BACKGROUND 

1 

 

 

 
 
 

As authorized by Article 5A of Chapter 147 of the North Carolina General Statutes, we have 
conducted a financial related audit at the North Carolina Biotechnology Center. There were no 
special circumstances that caused us to conduct the audit, but rather it was performed as part 
of our effort to periodically examine and report on the financial practices of not-for-profit 
entities that receive State appropriations. 

 
The North Carolina Biotechnology Center (Center) was founded in 1984 as a private, non- 
profit organization. Its mission is to provide long-term economic and societal benefits to 
North Carolina through support of biotechnology research, business, education, and strategic 
policy. Biotechnology, according to Webster’s Dictionary, is the manipulation (as through 
genetic engineering) of living organisms or their components to produce useful, usually 
commercial products. Biotechnology is used in areas such as making food more efficiently by 
increasing the yield per acre, making medicines and vaccines, and finding alternatives to 
fossil-based fuels to reduce pollution. 

 
The General Assembly appropriated $17,551,710 in State funds to the Center for fiscal year 
ended June 30, 2012. Approximately 92% of the Center’s financing came from State 
appropriations during the year, with 8% coming from private gifts and grants or receipts for 
services. With the addition of other revenue sources, total expenditures for the Center totaled 
$19,710,227. The expenditures were spent in the following categories: $6,842,804 for grant 
expenditures, $5,557,712 for program management expenditures, $2,930,181 for general and 
administrative expenditures, and $4,379,530 for other program and initiative expenditures. In 
addition, $1,386,867 was paid out as loans to biotechnology companies. 
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AUDIT SCOPE AND OBJECTIVES  

 

 
 
 

The general objective of this financial related audit was to identify improvements needed in 
internal control over selected fiscal matters. Management is responsible for establishing and 
maintaining effective internal control. Internal control is a process designed to provide 
reasonable assurance that relevant objectives are achieved. Errors or fraud may nevertheless 
occur and not be detected because of the inherent limitations of internal control. Also, 
projections of any evaluation of internal control to future periods are subject to the risk that 
conditions may change or that compliance with policies and procedures may deteriorate. Our 
audit does not provide a basis for rendering an opinion on internal control, and consequently, 
we have not issued such an opinion. 

 
Our audit scope covered the period July 1, 2011, through June 30, 2012. During our audit, we 
considered internal control related to the following accounts and control objectives: 

 
Notes Receivable – The North Carolina Biotechnology Center (Center) loans state 
appropriations to biotechnology companies to facilitate company inception, research, and 
growth. On June 30, 2012, the Center reported a total of $8,623,893 notes receivable 
which covers multiple years of loans. Of this total, the Center paid out $1,386,867 of 
State funds on loan contracts during the audit period. Our objective was to determine if 
the Center had an adequate process in place to award and monitor the use of the loans. 
We examined internal control designed to ensure that the Center makes loans to 
appropriate parties with reasonable chance of repayment, that loans had been properly 
authorized, that signed contracts were obtained, that loans were monitored to prevent 
misuse of State funds, and that contract requirements were followed by the Center’s 
subgrantees. 

 
Allowance for Uncollectable Accrued Interest, Loan & Notes – This allowance account is 
the contra valuation account used to report the Center’s expectation of loans and interest 
to be uncollectable. At June 30, 2012, the Center reported $5,621,643 as its estimated 
uncollectable loan balance. This balance represents 61% of notes receivable. Our 
objective was to determine if the estimate was reasonable. We examined the Center’s 
methodology to estimate the uncollectable loans and interest and compared the estimate 
to historical data of loan collections of the Center. 

 
Grant Expenditures – The Center awards grants to organizations for collaboration, new 
ideas, education, research, and other activities that will make a technology licensable. 
During the audit period, the Center paid out $6,842,804 in State appropriations to various 
types of grants. Our audit focused on two significant types of grants: Science and 
Technology grants and Centers of Innovation grants. Science and Technology grants fund 
biotechnology research and product invention. The Center spent $3,202,136 (47%) on 
Science and Technology grants in the fiscal year ended June 30, 2012. Centers of 
Innovation grants fund expenditures related to accelerating growth in selected 
biotechnology industries and the commercialization of research in those fields. The 
Center spent $2,043,046 (30%) on Centers of Innovation grants in the fiscal year ended 
June 30, 2012. Our objective was to determine if the Center had an adequate process in 



3 

AUDIT SCOPE AND OBJECTIVES (CONCLUDED)  

 

 
 
 

place to distribute and/or monitor the grants. We examined internal control designed to 
ensure that the Center makes grants to appropriate parties, that grants originating in our 
period had proper contracts, that grants were monitored to prevent misuse of State funds, 
that contract requirements were followed by the Center’s subgrantees, and that the Center 
complies with State laws and regulations. 
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METHODOLOGY  

 

 
 
 

To accomplish our audit objective, we gained an understanding of internal control over 
matters described in the Audit Scope and Objectives section of this report and evaluated the 
design of the internal control. We then performed further audit procedures consisting of tests 
of control effectiveness and/or substantive procedures that provide evidence about our audit 
objectives. Specifically, we interviewed personnel, observed operations, reviewed policies, 
analyzed accounting records, and examined documentation supporting recorded transactions 
and balances, as considered necessary in the circumstances. Whenever sampling was used, we 
applied a nonstatistical approach but chose sample sizes comparable to those that would have 
been determined statistically. As a result, we were able to project our results to the population 
but not quantify the sampling risk. 

 
As a basis for evaluating internal control, we applied the internal control guidance contained 
in professional auditing standards. As discussed in the standards, internal control consists of 
five interrelated components: (1) control environment, (2) risk assessment, (3) control 
activities, (4) information and communication, and (5) monitoring. 

 
We conducted this audit in accordance with generally accepted government auditing standards 
applicable to performance audits. Those standards require that we plan and perform the audit 
to obtain sufficient, appropriate evidence to provide a reasonable basis for our findings and 
conclusions based on our audit objectives. We believe that the evidence obtained provides a 
reasonable basis for our findings and conclusions based on our audit objectives. 
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RESULTS AND CONCLUSIONS  

 

 
 
 

The results of our audit disclosed a deficiency in internal control and/or instance of 
noncompliance or other matters that is considered reportable under generally accepted 
government auditing standards. This deficiency was related to the Grant Expenditures 
account/objective. This item is described in the Audit Findings and Responses section of this 
report. Management’s response is presented after the audit finding. We did not audit the 
response, and accordingly, we express no opinion on it. 



6 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

[ This Page Left Blank Intentionally ] 



7 

AUDIT FINDINGS AND RESPONSES  

 

 
 
 

Government Auditing Standards require that we add explanatory comments to the report 
whenever an audit finding response is inconsistent or conflicts with the finding or 
recommendation. In accordance with this requirement and to ensure that the nature and 
seriousness of the findings are not minimized or misrepresented, we have provided comments 
to the Center’s response. 

 
ADDITIONAL DOCUMENTATION NEEDED FOR GRANT REIMBURSEMENT 

 
The North Carolina Biotechnology Center (Center) reimbursed subrecipients for grant 
expenditures without always obtaining adequate documentation. Further, the Center’s 
program review results are not communicated to the financial staff responsible for grant 
reimbursements. This lack of consistency could result in reimbursements made in error. 

 
Documentation 

 

During the audit period, the Center reimbursed subrecipients $5,245,182 for Science and 
Technology and Centers of Innovation grants. Our test of a sample of 21 payments totaling 
$662,233 out of 110 transactions revealed that four Science and Technology grant payments 
were made without adequate support to determine that the subrecipient had actually incurred 
the expenditures reported. These four reimbursement requests, totaling $277,563, and 
representing 42% of the amount tested, did not include the support for reimbursement, such as 
copies of invoices, payroll registers, etc., as required of other similar subrecipients. 

 
Grant Monitoring 

 

The lack of formal communication between the financial staff and program experts may result 
in payments being made to subrecipients that should have otherwise been stopped or reduced. 
The Center’s financial staff makes payments to reimburse subrecipients for qualified 
expenditures based on the individual terms of each grant. The Center’s technical program 
experts perform desk reviews and on-site visits of subrecipients to determine that the grant 
objectives are achieved. However, we noted that these desk reviews and on-site visits, which 
document the subrecipients’ progress toward meeting the agreed upon goals of the grant, are 
not communicated to the financial staff who process the payments. While no issues were 
noted in our sample, if problems were to be identified during the monitoring visits or desk 
reviews, the lack of formal communication may result in payments being made that should 
have otherwise been stopped or reduced. 

 
Recommendation: The North Carolina Biotechnology Center should require adequate support 
with all reimbursement requests to ensure that they are valid and support the program 
objectives. In addition, the Center should communicate the grantees’ progress to the financial 
staff to ensure that cost reimbursements are consistent with the accomplishment of the grant 
objective. 

 
Auditee Response: We appreciate the State Auditor’s professional and comprehensive review 
of our grant and loan programs. We pride ourselves in being good stewards of the State’s 
dollars by carefully evaluating grant proposals and being conservative in our lending and 
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AUDIT FINDINGS AND RESPONSES (CONCLUDED)  

 

 
 
 

valuation, as noted here in this report. We agree with the audit finding that good 
documentation and communication are critical to ensuring that limited resources are spent as 
intended with the proposed outcomes. Our response to the finding is below: 

 
Documentation 

 

The four reimbursement requests, that gave rise to the finding, were all made to large 
institutions. The Biotech Center’s grant agreement requires all subrecipients to keep receipts, 
vendor invoices, payroll registers and other documents that support their grants. We require 
subrecipients to make such documentation available to Biotech Center staff upon request. 
Each subrecipient signs a contract accepting that responsibility. 

 
Larger institutions generally do not submit this documentation; however, they maintain it on 
file in their systems and send us a basic invoice. Others, often smaller institutions, choose to 
submit the documentation with their invoices. 

 
Additionally, these larger institutions receive both Federal and State grant funds for which a 
Single Audit is required. The Single Audit is also called an A-133 audit, which is performed 
annually by an independent certified public accountant (CPA) and is a rigorous, organization- 
wide audit designed to provide assurance as to the entity’s internal controls, and management 
and use of both Federal and State funds. If a subrecipient institution falls under the A-133 
requirement, the Biotech Center obtains, reviews, and relies upon the Single Audit report as 
evidence that the institution has adequate controls in place over their grant administration 
process. 

 
We acknowledge the responsibility to ensure that grant funds are spent according to the 
parameters of the grant award. Based on the Auditor’s recommendations, we will randomly 
request and review, on a quarterly basis, test samples of documentation to support invoices 
from subrecipients that do not already provide such documentation. 

 
Responsibility for requesting test samples as indicated above resides with the financial staff of 
the Biotech Center and we will begin this process in the third quarter of fiscal year 2014. 

 
Grant Monitoring 

 

While the technical program experts and the financial staff do communicate regularly 
regarding progress on assigned projects, we acknowledge that documentation supporting that 
communication could be enhanced. Our current communication methods will be enhanced to 
provide additional documentation in the financial files to improve accountability. 

 
Progress reports - Subrecipients file periodic progress reports as required by the terms of their 
grant agreement put in place upon award. Program experts review these reports (“desk 
review”) to ensure they are consistent with the original approved grant proposal. The findings 
of the desk review are currently communicated informally to financial staff if there are interim 
steps, with the final communication being a simple signature. We will enhance this process by 
instituting  a  new  formal  notification  and  check-off  document  from  program  experts  to 
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financial staff that captures any interim steps (such as requests for additional information) and 
also provides more specificity for whether payments should be suspended or cancelled. The 
responsibility for communicating the results of these reviews will reside with the Biotech 
Center program experts and will begin during the 3rd quarter of fiscal year 2014. 

 
Final reports – Final payments are not disbursed to grantees until final project reports are filed 
by the subrecipient, reviewed and approved by Biotech Center program experts, and 
communicated to financial staff. These reports contain a summary of the outcomes of the 
project as well as an accounting of the actual expenditures, and are reviewed for compliance 
with the Aims and Budget from the original approved grant proposal. 

 
Site visits conducted by Biotech Center program experts – Biotech Center program experts 
conduct site visits with the principal research experts of the subrecipient for select grants 
throughout the year. These visits address the progress of subrecipient activities toward 
meeting the approved grant objectives. While these visits are not intended to review the 
subrecipient’s financial administration of the grant, the Biotech Center will prepare a list of 
appropriate project budget-related questions for the program experts to pose to the 
subrecipients during the visit. Site visit reports are currently prepared but will be enhanced to 
include the results of the questionnaire as well as language which authorizes the continuation 
of payments by Biotech Center financial staff. The resulting site visit reports will then be 
provided to Biotech Center financial staff for review and follow-up if needed. The 
development of the budget related questionnaire is assigned to Biotech Center financial staff 
working with program staff for implementation in the 3rd quarter of fiscal year 2014. 

 
Site visits conducted by Biotech Center financial staff – As a result of the auditor’s finding, 
the Biotech Center will also require financial staff to perform a limited number of site visits 
each year to a subrecipient’s grant administration office (e.g. a university’s Office of 
Sponsored Research) for the purpose of document inspection and verification of expenses. A 
report of the visit will be prepared and placed in the grant file to substantiate the enhanced 
monitoring procedure. Responsibility for these site visits will reside with the Biotech Center’s 
financial staff and may begin during the 3rd quarter of fiscal year 2014. 

 
Quarterly Meetings – Finally, beginning in the third quarter of fiscal year 2014, technical 
program experts and financial staff of the Biotech Center will meet formally on a quarterly 
basis to discuss the status of active grants and address concerns, if any. 

 
Auditor’s Comment: In its response for the Documentation section of the finding, the auditee 
stated that receipts, vendor invoices, payroll registers and other documents that support the 
subrecipients’ expenditures of the large institutions grants were not required to be submitted 
with the subrecipients’ request for reimbursement but were to be made available to Biotech 
Center staff upon request. During our audit period the Biotech Center did not request 
additional documentation from the larger institutions. If these requests had been made and the 
documentation reviewed, this finding would not have been necessary. In its response, the 
auditee stated that site visits will now be conducted to review a sample of the documents. If 
sufficient monitoring is performed, this action will address our issue. 
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ORDERING INFORMATION 
 
 
 

Copies of this report may be obtained by contacting the: 
 

Office of the State Auditor 
State of North Carolina 
2 South Salisbury Street 

20601 Mail Service Center 
Raleigh, North Carolina 27699-0601 

Telephone: 919-807-7500 

Facsimile: 919-807-7647 
 

Internet: http://www.ncauditor.net 
 
 
 
 

To report alleged incidents of fraud, waste or abuse in state government contact the: 
Office of the State Auditor Fraud Hotline: 1-800-730-8477 

or download our free app 
 

 
https://play.google.com/store/apps/details?id=net.ncauditor.ncauditor 

 
 
 
 

 
https://itunes.apple.com/us/app/nc-state-auditor-hotline/id567315745 

 
 
 

For additional information contact: 
Bill Holmes 

Director of External Affairs 
919-807-7513 

 
 
 

This audit required 706 audit hours at an approximate cost of $50,832. 
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Maintaining sufficient reserves to protect your not-for-profit organization  1

For not-for-profit organizations — indeed, for all organizations 
— maintaining adequate reserves is essential to establishing 
financial stability. These reserves provide a cushion to deal with 
operating deficits that may arise because of unexpected events, 
economic uncertainties or lean funding periods. A number of 
organizations that did not put aside sufficient funds in the past 
few years to withstand financial shortfalls — and deliver on their 
missions — no longer exist today. 

Maintaining insufficient reserves can put an organization 
at risk, but maintaining excessive reserves can also be 
problematic. A number of organizations have been criticized 
for retaining excessive reserves. So what level of reserves 
should not-for-profit organizations maintain within their  
net asset balances? This is an age-old question asked by many 
not-for-profit organizations and their various constituencies. 
This paper offers some practical guidance to organizations  
that wrestle with this issue. As we broaden our discussions,  
we seek comments from the not-for-profit community on  
this important topic.

Introduction
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Defining net asset categories

Not-for-profit organizations maintain net asset balances  
(assets minus liabilities) based on donor intent or the lack 
thereof. Net assets typically fall into one of three categories: 
unrestricted, temporarily restricted or permanently  
restricted funds. 
•	 Unrestricted net assets are available for the general  

operations of an organization and have not been  
restricted by outside donors. 

•	 Temporarily restricted net assets are restricted by  
donors for certain purposes and/or for future time  
periods. Once these restrictions have been met, the  
funds are released as unrestricted net assets. 

•	 Permanently restricted net assets are to be maintained  
in perpetuity; their income may be used for general 
operations or specific activities based on donor intent. 

Since temporarily and permanently restricted funds can  
only be spent based on donors’ instructions, management  
and the board typically do not have discretion to spend these 
donor-restricted monies for purposes other than those the  
donors intended.

Boards have more flexibility when it comes to unrestricted 
funds as opposed to restricted assets such as endowment funds. 
Boards can establish and designate several subcategories within 
unrestricted net assets. For example, boards can designate their 
organization’s unrestricted net assets into funds for certain 
program activities or future time periods. Board-designated 
funds can also include quasi-endowment funds. Quasi-
endowment funds, or funds functioning as endowments, are 
earmarked by the board — rather than by donors or regulators 
— to act like permanently restricted funds from which income  
is available for general operations or certain specific purposes.  
The board can decide to spend the principal of such funds at  
any time.

Board-designated funds can also include debt reserve/sinking 
funds, which are often established to accumulate funds for future 
debt payments, and plant funds. Plant funds typically include 
the net book value of property, plant and equipment and related 
assets, less debt and other related liabilities. Plant funds may 
also include an accumulation of funded depreciation or other 
amounts for future fixed-asset replacements. Unlike donor-
restricted funds, board-designated net assets can be undesignated 
by the board at any time.
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Key questions

Should temporarily and permanently restricted net  
assets be included when determining reserve levels?
Many not-for-profit leaders ask whether temporarily and 
permanently restricted net assets should be included in 
determining an organization’s reserves. Operating reserves 
— funds that are available to support an organization’s day-
to-day operations — are the appropriate measure to consider. 
Temporarily restricted net assets that result in additional 
expenditures beyond normal day-to-day operations — for 
example, temporarily restricted contributions received to fund 
nonrecurring activities — should not be considered part of 
these operating reserves. However, if temporarily restricted net 
assets fund expenditures that would normally be supported by 
unrestricted funds, such temporarily restricted net assets should 
be considered in determining the operating reserves. 

Temporarily restricted pledges should be discounted to  
their present value in computing the amount of operating 
reserves. For example, pledges receivable that are reflected 
as temporarily restricted net assets simply because of a time 
restriction (e.g., pledges to be paid over multiple years) but  
can be spent for any purpose once received should be  
considered part of the operating reserves.

Permanently restricted funds should not be considered part 
of the operating reserves, since the corpus of these funds must 
remain intact in perpetuity. However, unspent income generated 
from permanently restricted net assets which are available for the 
general operations of an organization should be considered part 
of the operating reserves. 

Are quasi-endowment funds a good idea?	
The boards of many midsize and large not-for-profit 
organizations have designated certain unrestricted net assets  
as quasi-endowment funds. Many not-for-profit organizations, 
in fact, have been criticized for maintaining high levels of such 
designated funds. Often, the income generated from these quasi-
endowment funds is desperately needed by those organizations 
to subsidize their programs. If these organizations were forced to 
liquidate and spend these funds, it could have a significant impact 
on their ability to sustain the same level of quality programs 
and services. Without these board-designated funds, these 
organizations would no longer exist or would have to restrict 
their programmatic activities severely, especially during difficult 
economic times.
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Is there an average percentage that constitutes  
a reasonable reserve?
Over the years, not-for-profit organizations have used a variety 
of measurements to evaluate the level of reserves that should be 
maintained. Some organizations believe that they must maintain 
the equivalent of at least six months of operating expenses in 
reserves. Other organizations feel that reserves should equal  
one to two years of operating expenses. 

Applying a general percentage (e.g., one year of operating 
expenses) as a yardstick to all not-for-profit organizations would 
be a mistake. Not-for-profits should assess the reasonableness 
of their reserves based on factors pertinent to their individual 
situations and the subsectors in which they operate. For 
example, higher education institutions often rely on significant 
net asset balances to provide student scholarships, whereas 
membership organizations may be pressured by their members 
to maintain a low dues structure and not accumulate significant 
net asset balances. In addition, some organizations have extensive 
physical plants, are self-insured, have complex corporate or debt 
structures, or manage a large labor force. These factors have  
an impact on the size of the reserves these organizations  
should accumulate. 

What factors should be considered when determining 
reserve levels?
While some watchdog agencies have developed their own 
standards for determining appropriate reserve amounts — and 
many of these standards are very good — there has not been 
a national standard established that takes into account the full 
range of factors that can affect reserves. These factors include, 
but are not limited to, the following:
•	 Mission and long-term plans or strategies 
•	 Type of organization — e.g., higher education, religious, 

social services, museum, cultural, association, foundation  
or other

•	 Corporate structure — e.g., sole entity, parent/subsidiary  
entities, brother/sister entities, loosely affiliated groups, etc.

•	 Investment in the physical plant — e.g., the facilities owned  
and/or leased

•	 Complexities of the debt structure
•	 Current and future commitments
•	 Funding sources, including fundraising activities
•	 Types of programs provided
•	 Self-insurance
•	 Workforce compensation and benefits issues

(For more details on these considerations and how they  
affect reserves, see “Calculating what’s right for your 
organization” on page 8.) 

A “prudent-person” measurement should be considered 
in assessing the appropriateness of reserves: Would a prudent 
person, exercising due care and proper stewardship over the 
organization’s resources, set aside such a level of reserves? The 
organization should also use an independent and competent 
board of directors or advisory committee as a safe harbor in 
determining whether the prudent-person rule has been followed.
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What constitutes excessive reserves?
Over the past several years, many religious organizations have 
been criticized for maintaining large net asset balances. While 
at times the criticism has been justified, often it has not taken 
into account the needs and circumstances of these organizations. 
Simply applying a measure such as one year of operating 
expenditures as a yardstick for determining operating reserves 
lacks understanding of the complexities these organizations face. 
For example, many religious and higher education institutions 
are heavily invested in aged facilities, which are reflected at little 
or no book value on the institution’s statement of financial 
position. In these cases, the accumulation of reserves in a board-
designated plant fund to cover future replacement costs, pay for 
extensive repairs and renovations, or fund depreciation is a wise 
business decision to ensure that operations continue effectively 
and without interruption. 

In addition, many sophisticated not-for-profit organizations 
partially or fully insure for certain risks, such as casualty losses 
or workers’ compensation claims. This may require setting 
aside additional reserves depending on the nature of the self-
insured risks. Organizations may also set aside funds in a board-
designated sinking fund in order to pay off debt. All of these 
types of board-designated funds are prudent set-asides that 
should not be viewed as part of operating reserves. Establishing 
reasonable reserves which can be supported by management 
is an appropriate and necessary business decision. However, 
board-designated net assets should not be used to hide excess 
reserves. For example, designating unrestricted net assets “for 
future programs” without having a specific plan for those funds 
could be considered by some to be an attempt to hide excess 
reserves. Such excess reserves should be included as part of the 
unrestricted undesignated net assets.

Is a surplus problematic?
Many of the factors used by analysts in evaluating public 
companies should be considered in evaluating not-for-profit 
organizations as well. Among them is the reality that surpluses 
should and must be generated in order to support current 
program activities and plan adequately for the future. A solid 
foundation and adequate reserves are necessary to ensure the 
long-term viability of the organization. While public companies 
are rewarded by rising stock prices and earnings per share when 
their companies are well-managed, not-for-profit organizations 
with strong balance sheets are often criticized. 

There are two myths that influence the thinking of many 
individuals. The first myth is that not-for-profit organizations 
should not generate a surplus, that somehow this is a bad  
thing. On the contrary, surpluses are needed to sustain the  
long-term viability of an organization and fund its future 
programs. Well-managed not-for-profit organizations should  
be generating surpluses. 

The second myth is that not-for-profit organizations should 
not accumulate significant assets and net assets. We all know that 
not-for-profit organizations are mission-driven and not profit-
driven. However, to sustain their missions and execute their 
programmatic activities effectively, organizations must also: 
•	 ensure that adequate financial resources are raised and 

sustained in order for organizations to fund their programs,
•	 closely monitor operating and capital budgets and take steps 

to ensure that organizations operate within those budgets,
•	 ensure adequate liquidity to avoid a cash crunch and 

disruption in operations, and
•	 maintain strong internal control systems.
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Boards and management teams should apply the same principle 
when investing a not-for-profit organization’s operating reserves 
that they apply to their personal retirement accounts: The 
shorter the period until retirement, the more conservative the 
investments. Accordingly, to the extent that a portion of the 
operating reserves will be needed in the short term, that portion 
should be invested in more conservative investments. Reserves 
that are expected to be invested over the long term can be 
invested in a more diversified portfolio.

Many not-for-profit organizations have not established a 
formal reserves policy. They should. This policy should 
clearly articulate and link to the mission and activities of the 
organization. It should also be discussed with and approved by 
the governing board. In addition, management should consider 
establishing a comprehensive reserves plan linked to the strategic 
plan and annual operating and capital budgeting processes. The 
plan should be monitored by the organization’s finance or audit 
committee on an ongoing basis and discussed periodically  
with the full board. 

Once the reserves plan is finalized, it should be publicized  
to both internal and external constituencies. This plan can  
help development personnel and board members more  
clearly articulate why their organizations are “not rich”  
and why specific funds have been placed in reserves or  
other set-aside funds.
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Conclusion

The importance of maintaining adequate reserves cannot be 
overstated. With so many constituencies relying on the work  
of not-for-profit organizations, it would be fiscally irresponsible 
not to accumulate and maintain an adequate level of reserves. 
The recent protracted recession further demonstrates the 
importance of maintaining sufficient reserves to survive and 
sustain operations through turbulent times. 

But many not-for-profit organizations have never asked 
themselves, “What level of reserves is adequate?” Boards and 
management that have not already done so need to assess what 
levels of reserves their organizations require given their missions 
and plans, facilities, structures, funding sources, and a number 
of other considerations. By looking carefully at their needs and 
establishing a business case for reserves that may be larger than 
typical, organizations can avoid accumulating unduly excessive 
reserves, which may damage the organization’s reputation. The 
ultimate objective of maintaining appropriate reserves, of course, 
is to ensure the long-term viability of the organization and the 
sustainability of the programs it provides. 

Where we go from here
Our plan is to build upon this initial document based on the collective  
wisdom and experience of not-for-profit board members and senior 
executives throughout the country. The next phase of our effort will be 
to develop a template to assist not-for-profit organizations in formally 
documenting both their reserve policies and their reserve plans. We will  
then work with the not-for-profit community to create a flexible tool that 
organizations can use in determining their necessary level of reserves. 

Once the tool is finalized, we will be able to develop benchmarks  
regarding how not-for-profit organizations in different subsectors with  
different characteristics measure their reserve levels compared with peer 
and aspirant organizations. We hope that our work in this area will be a major 
contribution to the not-for-profit sector as organizations plan for the future.
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Appendix: Calculating what’s  
right for your organization

Mission
In determining the adequacy of reserves, one must first consider 
the mission of the organization as well as its long-term plans 
and strategies. The mission and long-term plans and strategies 
should serve as the foundation in assessing whether reserves are 
adequate but not excessive. 

Long-term plans
Organizations with plans that include the acquisition or 
maintenance of a significant number of facilities typically  
require higher levels of reserves. If the plan is to save up over  
a period of time to acquire a building, such an accumulation  
of funds would typically be considered normal and reasonable. 
If the plan is to erect a Taj Mahal-type facility, this may not 
be prudent and could be considered excessive. If the plan 
is to acquire a facility to operate programs effectively, the 
accumulation of funds for such a purpose would typically 
be considered prudent and reasonable. Another question to 
consider is how donors would react to what you are doing.  
This is a good yardstick in assessing the appropriateness of  
the accumulation of reserves. 

Type of organization
In assessing the adequacy of reserves, consider the type of 
organization. Certain types of entities, by their very nature, 
require higher levels of reserves than others. In general, the  
more complex the organization, the higher the level of reserves. 
For example, multinational not-for-profit organizations often 
require higher levels of reserves than similar organizations that 
are located in only one country. 

Corporate structure
Corporate structure also affects the level of reserves. Typically, 
the more complex the corporate structure, the higher the level of 
reserves that are needed. “Parent” entities that have a number of 
subsidiaries or affiliates often hold reserves for their “children” 
at the parent level. The parent uses these reserves to provide 
operating, capital and special purpose (often nonrecurring) 
subsidies to these subsidiaries and affiliates. In assessing reserves 
in this case, one needs to evaluate the reserve amounts that 
are needed for the entire group of affiliated entities, not just 
the parent entity. Loosely affiliated groups of organizations 
sometimes support each other’s needs. This may also affect  
the level of reserves.

Investment in physical plant
Many not-for-profit organizations have large investments in 
physical plants and/or extensive leased facilities. The need to 
replace, renovate or repair such facilities places a significant 
burden on these organizations and requires the maintenance 
of significant reserves. The establishment of reserves to replace 
or renovate aging facilities is proper and prudent. One cannot 
just hope that there will be funds available many years into the 
future; rather, it is important to plan for and accumulate such 
funds now for when they are needed.



Maintaining sufficient reserves to protect your not-for-profit organization  9 

Complexities of the debt structure
Organizations often have complex debt structures. Many 
organizations have public debt outstanding as well as lines 
of credit, mortgages and other types of debt. The amount of 
debt that organizations carry has significantly increased over 
the past 20 years. As a result, higher percentages of operating 
budgets are being spent to make principal and interest payments 
on outstanding debt, which takes away from a not-for-profit 
organization’s ability to fund other program expenditures.  
The establishment of reserves to fund future principal and/or  
interest payments is a prudent way to manage. The recent 
illiquidity in the marketplace — and the impact of that illiquidity 
on not-for-profit organizations in the auction-rate securities 
market and other markets — further demonstrates the need to 
maintain adequate reserves and permit flexibility in working 
through such problems. 

Current and future commitments
Current and future commitments may affect reserves as 
well. The need to fund commitments — be they contractual 
obligations, banking requirements or other commitments — 
may necessitate additional reserves. Banks often require that 
certain funds be set aside to secure debt, maintain loan  
covenants or support loan guarantees.

Funding sources, including fundraising activities
The type of funding an organization receives also has an impact 
on the level of reserves that are necessary. Organizations that 
have stable revenue streams typically require less in reserves 
than those whose revenue streams are subject to significant 
fluctuation. Organizations that operate in a competitive 
environment with other not-for-profit organizations — and 
possibly with commercial companies — typically require higher 
levels of reserves. Not-for-profit organizations that are reliant on 
only one source of funding, such as fundraising or government 
contracts, may require additional reserves to protect against a 
drastic reduction in such funding. 

Types of programs provided
The types of programs provided may also affect the level 
of reserves. Multiple-location operations may require more 
extensive reserves than single-site programs. Programs 
that require significant up-front investment or require the 
organization to match government funding or foundation grants 
may also require higher levels of reserves to sustain programs.

Self-insurance
Certain sophisticated organizations self-insure for medical, 
casualty and workers’ compensation claims. Such organizations 
require the establishment of liabilities to cover known claims as 
well as “incurred but not reported claims.” In addition, it is often 
prudent for such organizations to set aside additional reserves 
in order to manage any significant deterioration in claims 
experience or increases in reinsurance premiums.

Workforce compensation and benefits issues
The size and complexity of an organization’s workforce may 
also have an impact on the level of reserves that are required. 
Organizations that are considering workforce reductions or  
retraining/redeployment actions may need to maintain specific  
reserves to subsidize such efforts, especially in difficult times. 
These organizations may also want to consider maintaining  
additional reserves to cover unfunded pension and 
postretirement liabilities.
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For more information

This paper is meant to encourage not-for-profit board members, 
management and other individuals to consider the matters I 
have raised. I would appreciate any and all comments on this 
document and any suggestions you might have on developing 
appropriate yardsticks for determining the adequacy of reserves. 
We will incorporate many of the suggestions received in 
response to this document in our future publications. Please feel 
free to send your comments and recommendations directly to 
me at Frank.Kurre@gt.com

Frank L. Kurre
National Managing Partner
Not-for-Profit Practice
T 212.542.9530
E Frank.Kurre@gt.com
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Mediating Incentive Use:  
A Time-Series Assessment of Economic Development Deals in North Carolina 

1. INTRODUCTION 

As state governments throughout the United States face unprecedented fiscal crises, every 

public program—from education to pensions to prisons—has come under intense scrutiny and is 

a potential target for budget cuts. But even as the pressure to reduce state spending has increased, 

the need for job creation has intensified, as unemployment remains stubbornly high in the 

aftermath of the Great Recession. Thus, economic development practitioners who are charged 

with bringing new employment opportunities to their communities face a sharp tension. On the 

one hand, there is pressure to use their most common and most tangible tool—direct tax 

incentive payments—when negotiating with mobile businesses to “win” jobs for local residents. 

Simultaneously, critics of economic development incentives claim that such payments are 

unnecessary giveaways to the private sector and should not be used while basic services such as 

education and health care are being cut.   

To further complicate the issue, many scholars argue that using direct incentives is 

antithetical to a more strategic approach to economic development that entails public funding for 

industry-wide support systems such as key infrastructure projects, research and development 

facilities, technology centers, or state-of-the-art workforce development systems. Although the 

theoretical and empirical literature on economic development incentives is rich (Bartik 2005; 

Greenstone and Moretti 2003; also see, for example, Markusen 2007; Persky, Felsenstein, and 

Wiewel 1997; Peters and Fisher 2004), this paper engages the incentive debate in a novel way. 

Specifically, we conduct a quantitative assessment of the effectiveness of state incentives in 

creating sustained employment opportunities. However, we present this analysis of incentive use 



within the context of existing state-level economic development practices that have developed in 

our case state of North Carolina over the past several decades.  

North Carolina has a long track record of public-private partnerships and state-led efforts 

to promote economic development through common-pool industry resources. Early examples of 

this include the development of the Research Triangle Park (RTP) and a relatively strong 

commitment to higher education; more recently, there have been experiments in regional and 

sectoral initiatives in the 1980s and 1990s. Incentive use in North Carolina is even more recent: 

North Carolina initiated its first statewide statutory tax incentive program in 1996—the William 

S. Lee Tax Credit Program—and only began its two major discretionary incentive programs in 

2000 (One North Carolina Fund) and 2003 (Job Development Investment Grants [JDIG]).   

Given the state’s recent adoption of incentives and its unique policy history, North 

Carolina is an ideal setting in which to test the effectiveness of incentives in creating and 

sustaining job opportunities in the long run. Instead of comparing incentive use to a fictional, 

counterfactual reality where no incentives are given, this paper explores the question of whether 

economic development incentives are more effective when they are used as inducements to 

industry, or whether they are better used to support sector-wide functions of long-range strategic 

planning.  

This paper employs a quasi-experimental research design to measure the impact of 

incentive granting on employment growth at the establishment level, using a data set of nearly all 

state-level incentives granted between 1996 and 2008. Incentivized establishments are matched 

to the National Establishment Time-Series Database (NETS) for North Carolina, which contains 

longitudinal information on employment as well as the highly detailed establishment 

characteristics needed to construct a set of realistic control groups. We measure the impact of 



retention incentives using an interrupted time-series research design that compares pre- and post-

trends in employment at “treated” establishments to a set of control establishments selected by 

peer industry establishment size.  

Specifically, this analysis compares “deals” made in industries that are the focus of 

traditional long-term economic development planning activities such as state-funded research 

centers, workforce development initiatives, and joint industry-state planning agencies, to those 

deals that occur in other sectors. We employ the term “mediated industries” to distinguish these 

sectors from others that lack more coordinated development activities. Thus, the main research 

questions posed address not only the straightforward policy question of “Do economic 

development incentives induce growth?” but also the more specific question of “In which 

context are incentives more likely to induce growth?” In addition, we make a similar set of 

comparisons for incentives that flow to firms recruited from outside of North Carolina.  Since we 

lack pre-incentive employment observations for this set of incentives, we employ a modified 

research design that builds a control group using a nearest-neighbor matching technique based on 

each establishment’s unique characteristics, including birth year, industry, mobility, and 

ownership structure.  

Ultimately, we find that both the retention and recruitment incentives offered by the state 

of North Carolina positively influence future employment growth at the establishment level. 

However, the positive impacts are concentrated in sectors that are directly or indirectly 

connected to sector-specific planning efforts. These findings have significant implications for 

both policymakers and theory. First, we interpret the empirical results as evidence of the 

effectiveness of state-level industry mediation in general, which implies that state funding for 

long-range strategic and sector-based planning efforts should be maintained and even expanded. 



Second, this analysis indicates that incentives are efficient when used in the context of broader 

supports for economic development—including support for common pool resources across key 

industries—and should not be viewed by theorists as strictly antithetical to sound economic 

development practice.  

The remainder of this paper is organized as follows. Section Two lays out the policy 

background of incentive use in North Carolina and presents our theory of how state actors 

engage in “mediating” incentives within certain targeted industries. This section also summarizes 

previous empirical analysis of the impact of incentives on employment. Section Three describes 

the data sources used and the assumptions made in constructing our matched panel data set from 

NETS and presents summary statistics that describe incentive use in North Carolina over the 

study period. Section Four presents two distinct methodologies for detecting employment 

impacts in both retained and recruited firms in North Carolina. Section Five presents the main 

empirical findings and discusses the robustness of these findings. Section Six concludes and 

presents our interpretation for policymakers and theory. 

2. BACKGROUND AND LITERATURE REVIEW 

2.1 State Economic Development Strategy and the Evolving Use of Incentives 

After a long period of reluctance on the part of lawmakers, North Carolina is now a 

significant player in the incentive game nationally. The North Carolina General Assembly took 

initial steps to authorize incentive use for economic development in the early 1990s. The 

legislature created the Governor’s Industrial Recruitment Competitiveness Fund in 1993 to 

provide matching funds to local governments to expand the capacity of local incentive granting. 

Then, in 1996, the North Carolina Supreme Court ruled in Malready v. The City of Winston-



Salem that tax credits and cash grants were constitutionally permissible when used for economic 

development by both state and local governments.  

North Carolina initiated its first statewide statutory tax incentive program in 1996 under 

the William S. Lee program. As first enacted, the William S. Lee Act provided a series of 

entitlement incentives—tax credits for any firm choosing to locate, create jobs, and provide 

investment in North Carolina. In order to promote investment outside of the state’s wealthier 

urban counties, the statute directed larger credit amounts for those firms locating in more 

economically distressed counties, designated by five tiers, ranging from the most distressed (Tier 

1) to least distressed (Tier 5).1  Additionally, the state attached strict performance criteria and 

clawback mechanisms to these credits in order to ensure that firms lived up to their promised job 

creation targets in exchange for the public subsidy. Ultimately, the Lee Act was repealed and 

replaced by a series of new entitlement tax credits (most notably, Article 3J credits for job 

creation).  

As mentioned in the first section, North Carolina also has two major discretionary 

incentive programs, including the OneNC Fund (the renamed and expanded Governor’s 

Industrial Recruitment Competitiveness Fund) and the Jobs Development Investment Grant, or 

JDIG, program, created in 2002). In its current form, the OneNC Fund provides matching grants 

to local governments to increase the amount of incentives that local governments can offer for 

retention, expansion, and recruitment deals. Although any unit of government across the state 

may apply for OneNC funds, the program’s matching structure is intended specifically to benefit 

the most distressed counties, which would otherwise have less fiscal capacity to offer 

competitive incentives. Unless paired with a JDIG grant, OneNC funds are normally disbursed in 



four equal tranches over a three-year period, subject to strict job creation accountability 

provisions (North Carolina Department of Commerce 2012).  

JDIG, the state’s flagship program, is a performance-based incentive program that 

provides annual grant distributions to a maximum of 25 qualifying firms per year for a period of 

up to 12 years for the purpose of supporting retention, expansion, and recruitment. Unlike the 

OneNC Fund, the JDIG provides cash grants directly to the recipient firms, based on a 

percentage of the withholding taxes paid by new employees during each calendar year. In effect, 

the program avoids the constitutional limitations on tax incentives by providing cash assistance 

equal to the value of the taxes paid by employees, thus tying the grant obligation to the firm’s 

performance in job creation. JDIG grants possess strong wage requirements, performance 

criteria, and clawback mechanisms, which the state has not hesitated to employ in the 14 cases 

(as of 2012) in which a firm has failed to meet to its job creation targets. Given the 12-year 

disbursement period, none of the grants have been fully disbursed to recipient firms, so total job 

creation and investment totals are currently incomplete.  

Beyond the state-level programs, many local governments in North Carolina offer their 

own incentives, usually in the form of cash grants or constitutionally appropriate tax breaks, but 

little is known about their scope, scale, or effectiveness. To remedy this knowledge gap, the 

General Assembly passed legislation in 2011 requiring the Department of Commerce to track 

and report local incentive activity on a quarterly basis. 

2.2 North Carolina’s Incentive Use in a Theoretical Context: Explaining Mediation 

While industrial recruitment has a long history in North Carolina, as the above section 

suggests, the use of incentives to attract and recruit individual firms is a fairly recent practice, 

especially when compared to other Southern states that have been in the incentive-granting game 



since the 1930s. Prior to the 1990s, North Carolina chose instead to give priority to investments 

in institutions and infrastructure that could make the state an attractive location for business 

development, be that locally driven or through recruitment efforts involving outside 

establishments. As early as the 1920s, North Carolina state government invested heavily in 

transportation infrastructure, paving more miles through state funding than virtually any other 

state in the nation and earning the moniker “The Good Roads State.” In 1959, North Carolina 

created the Research Triangle Park with the goal of increasing good-quality employment 

opportunities for graduates of the region’s preeminent universities (Link 1995; Rohe 2011). In 

the 1960s, North Carolina established one of the nation’s first state-level science and technology 

advisory boards, whose primary mission was to advise the governor on science and technology 

policy across the state (Feldman and Lowe 2011).  

Under Gov. Jim Hunt, the North Carolina Board of Science and Technology 

recommended the formation of several high-profile economic development and educational 

institutions, including the Microelectronics Center of North Carolina and the North Carolina 

School of Science and Mathematics.  During that time, the Board also established and managed 

the North Carolina Biotechnology Center, the nation’s first state-funded economic development 

organization to support life-sciences industry development, eventually spinning it out as a quasi-

public institution (Feldman and Lowe 2011). In the 1990s, regional coordination of economic 

development was institutionalized by the state legislature through the creation of seven regional 

partnerships designed to align local development priorities and resources. In addition to these 

developments, North Carolina has built an impressive community college system that is 

considered to be one of the more inclusive and better functioning in the nation (Osterman and 

Batt 1993). 



Broadly speaking, each of these initiatives has contributed to common-pool resources for 

promoting and supporting industrial development in North Carolina. With this contribution in 

mind, scholars and analysts alike are often quick to dismiss North Carolina’s more recent foray 

into incentive granting as a step backwards and as antithetical to this earlier, more progressive 

policy tradition. Many analysts lament the recent policy shift towards incentive granting, 

claiming that it even undermines the strategic work of earlier generations. At times, this 

impression is reinforced through media accounts of incentivized recruitment and retention deals 

in which public officials make apologetic statements about their reliance on incentives to attract 

or retain industry. These statements reflect a common narrative that North Carolina was forced to 

lower its economic development standards after losing several high profile recruitment deals to 

neighboring states that offered sizable incentive packages.  

Although there is likely some truth to this “race to the bottom” characterization, it also 

overlooks important elements in the evolution of economic development policy in this state. 

First, the conventional narrative gives the false impression that North Carolina, in limiting earlier 

incentive use, had also avoided recruitment and retention strategies altogether. On the contrary, 

retention and recruitment have long played a role in economic development in the state; a recent 

biography of Governor Hunt—a much-praised, four-term governor who was instrumental in 

strategic planning efforts—acknowledges that he dedicated considerable time while in office to 

marketing the state to outside industrial prospects (Grimsley 2003). Second, the conventional 

account discounts the fact that the emergence of incentive-granting processes is grounded in the 

state’s well-established institutional infrastructure, which earlier forms of strategic planning 

helped to create. These interconnections help to establish standards within the incentive-granting 

process itself and, more importantly, contribute to structures for mediating the relationship 



between incentive use and development outcomes over time. As this suggests, there are spheres 

in which new and old policy efforts intersect and even complement one another. By recognizing 

this, we can turn our focus to areas of overlapping strategy and consider the implications this 

may have for long-term development planning.  

In this paper, we analyze two types of interactions between incentive-granting and 

established strategic planning efforts. The first interaction is information-intensive, reflecting the 

use of analytical tools and techniques by local and regional economic development practitioners 

and analysts in an effort to better guide and evaluate incentive-granting processes. In North 

Carolina, as elsewhere, this is primarily achieved through industry or sector targeting—that is 

to say, concentrating economic development efforts in industries that demonstrate high growth 

potential for the region. Industrial or sector targets are typically generated through rigorous 

statistical analyses, which take into account the industrial legacies and characteristics of the 

regional economy (Bartik 2005). This can include the use of growth models that factor in 

existing supply chains, workforce skill specializations, and export performance. In some cases, 

analyses also include inventories of regional support institutions designed to nurture and support 

targeted industry (Cox et al. 2009). Targeting efforts can be beneficial for channeling public 

resources to entrepreneurial development (Woodward and Guimarães 2009). However, they are 

most commonly associated with strategies of industrial recruitment and retention and, by default, 

the application of incentives (Goetz, Deller, and Harris 2009). 

In the North Carolina context, industry targeting has been especially visible at the 

multicounty regional level. Although state development agencies frequently acknowledge 

industries of interest for the entire state, the tendency is to decentralize explicit targeting efforts 

to the regional level, given North Carolina’s diverse industrial landscape and regionally varied 



economic strengths. Still, state agencies actively support regional targeting efforts. As one 

illustration, North Carolina’s Department of Commerce in 2001 provided each of the state’s 

seven regional partnerships with funding to conduct in-depth economic analyses of their regions, 

in an effort to identify existing and emergent industrial strengths. The goal of this exercise was to 

encourage regions to channel state and local resources to activities that supported targeted 

industry development and revitalization, including, but not limited to, firm recruitment and 

retention.  

The second relationship between incentive granting and strategic planning that we 

explore involves institutional mediation. By institutional mediation we mean active 

involvement by sector-oriented institutions in mediating and governing incentive-backed 

recruitment and retention activities. As this implies, mediation efforts are closely linked to 

targeting strategies, insofar as the mediating institutions also have a sector or industry focus. But 

institutional mediation goes beyond efforts to simply inventory or catalog industry-support 

institutions. Rather, mediation implies active engagement by those same institutions in planning 

processes designed to guide and moderate sector-specific recruitment and retention efforts. This 

includes playing an active role in establishing and maintaining strong relationships with firms 

before, during, and after the recruitment or retention deal-making period. In the case of firm 

recruitment, institutional engagement also means developing relationships with industrial 

prospects well before there is a need for a new facility and structuring those early conversations 

in ways that shape later perception of or interest in North Carolina.  

Other mediation activities include tracking and responding to ongoing and emergent 

sector challenges and constraints—an information-gathering and assessment task that is itself 

dependent on the maintenance of close relationships with networks of firms within the sector. 



Additionally, institutional mediation entails coordination of economic development planning 

across multiple levels of decision making and across distinct areas of development strategy. By 

this we mean that mediating institutions ensure that recruitment and retention activities are not 

performed in isolation, but rather are shepherded in a way that ratchets up standards for how 

incentive-backed deals get made, regardless of whether the locus of deal-making is at the local, 

regional, or state level. However, to an equal extent, mediated institutional support entails 

stitching together and aligning recruitment, retention, and even entrepreneurial efforts, and doing 

so in ways that motivate the development of a cohesive policy “portfolio.” 

Although this may sound ambitious and perhaps even impossible to implement, it is 

important to recognize that North Carolina has already embraced institutional mediation and has 

experienced success, as illustrated in the biomanufacturing sector (Lowe, forthcoming). In-depth 

case study analysis points to a central mediating role of North Carolina’s Biotechnology Center, 

an institution long associated with North Carolina’s strategic planning efforts. Since its creation 

in 1981, the Biotech Center has supported research and development activities through a variety 

of grant, loan, and industry networking initiatives. Over the decades, the center has also assisted 

in the recruitment of preeminent scholars in an effort to further enhance university research—an 

early example being Prof. Oliver Smithies, who went on to win a Nobel Prize in physiology in 

2007. In addition to these successes, the Biotech Center has formalized its role in industrial 

recruitment and retention, establishing itself as a leading institution for strategy development. 

Furthermore, the center approaches this task in partnership with North Carolina’s Department of 

Commerce and the state’s community college system, with each entity playing a unique but 

complementary role in strategy development and implementation.  



By mediating recruitment and retention efforts, the Biotech Center, with the help of these 

core institutional partners, has been able to better anticipate and thus prepare for recruitment 

opportunities. In addition, it is in a position to identify and resolve emergent industry challenges 

that have the potential to affect firm retention over time. In considering both recruitment 

opportunities and retention challenges, the Biotech Center has concentrated on improving 

industry support institutions, especially in the area of technical training and education. In 

partnership with the community college system, the Biotech Center has enhanced the quality of 

manufacturing establishments recruited to the state and motivated firms that locate in North 

Carolina to experiment with innovations in life science manufacturing. By working closely with 

the Department of Commerce, the Biotech Center also ensures strong coordination between state 

and local economic development planning efforts; such coordination includes empowering local 

practitioners to uphold industry recruitment standards based on job-quality concerns and 

evidence of a strong fit between an industrial prospect and the practitioners’ community. 

Ultimately, the mediated approach taken by the Biotech Center and its partners encourages 

sustained manufacturing job growth and promotes regional advantages that ultimately reinforce 

industry stickiness and staying power.   

Drawing inspiration from biomanufacturing, experiments in institutional intermediation 

are underway in other sectors and industries in North Carolina, most notably in advanced 

textiles, including nonwovens and—more recently—aerospace. This presents an opportunity to 

systematically examine the impact of institutional mediation on incentive-backed recruitment 

and retention. Before turning to this analysis, it is useful to first situate our work in relation to 

other quantitative studies in this area.  



2.3 Previous Empirical Analysis of Incentive Impacts 

 The literature on the economic impact of state economic development incentive use is 

extensive but remains unsettled in terms of the overall assessment of incentives; this 

ambivalence is mirrored by the ongoing controversy over incentives in practice. From the 

standpoint of an ideal research design, analysts and policymakers would wish to answer the so-

called “but for” question with regard to incentives (i.e., But for the incentive, would the firm 

have come or have been retained?). In fact, most careful cost-benefit analyses of incentives hinge 

on this very question. However, it is nearly impossible to answer this question absolutely given 

that the analyst cannot know the exact nature of each firm’s location decision a priori and that 

firms are never randomly assigned an incentive, which makes it difficult to generate coherent 

control groups.  

Despite these challenges there have been many attempts to evaluate incentives indirectly.  

For example, some researchers have focused on state- or county-level aggregate outcomes such 

as employment growth and changes in tax revenue, comparing areas that spend more or less on 

development incentives. Goss and Phillps (1997) show that state spending on economic 

development incentives is positively associated with employment growth across the United 

States, and Loh (1993) finds that Ohio’s incentive grants in the 1980s made a positive impact on 

county-level employment and income growth. In a detailed analysis of highly competitive 

economic development deals in the United States, Greenstone and Moretti (2003) overcome the 

problem of endogeneity between the intensity of public incentive-granting and employment by 

comparing county-level outcomes for communities that won a “million-dollar plant” to those of 

counties that bid for but did not complete the deal. They find that total earnings grew 1.5 percent 

faster for incentivized industries in winning counties than for such industries in those counties 



that lost the plant. However, a more recent analysis of Michigan’s MEGA tax incentive program 

(Hicks and LaFaive 2011) found no statistically significant impact on county-level income, 

employment, unemployment rate, or wages.  

 Although the majority of research has focused on impacts at an aggregate areal level—

largely because of limitations in obtaining establishment-level outcomes—some papers have 

attempted to measure the impact of incentives at the firm or establishment level.  For example, 

Faulk (2002) uses firm-level data from corporate tax returns to estimate the employment impact 

of Georgia’s Jobs Tax Credit program from 1993–1995. This study compared employment 

change in eligible firms that participated in tax credit programs to employment change in eligible 

firms that did not participate in tax credit programs and found that firms taking advantage of the 

tax credit created 23–28 percent more jobs.   

However, these incentives are not discretionary, in the sense that offers are made by 

public officials to a single firm, so it could be that firms that were planning to add jobs in the 

future were simply more likely to participate in the program. Similarly, Gabe and Kraybill 

(2002) analyzed the impact of incentives on 366 manufacturing establishments that expanded 

during the 1980s and showed that incentives actually had a negative impact on subsequent 

employment change. However, since their data set of both incentivized and nonincentivized 

observations was drawn only from establishments that were already expanding, their results may 

be biased downward. This is because their control group did not include firms in similar 

industries that did not expand locally but either left the region to expand elsewhere or would 

have added jobs if they had received an incentive.  

Overall, while most quantitative assessments of incentives focus on county- or state-level 

impacts, those papers that do focus on the firm or establishment level often fail to construct an 



appropriate control group of nonincentivized firms to generate valid estimates. These highly 

quantitative assessments tend to focus on one form of economic development policy—

incentives—in isolation and make no attempt to understand the potentially critical interaction 

between recruitment or retention policy and other long-range strategic planning efforts. This 

paper advances the empirical literature on incentives in two ways. First, we conduct our analysis 

at the establishment level using time-series data for (nearly) all establishments in North Carolina 

that allow for the construction of a reasonable set of controls. Second, by comparing the impact 

of incentives in sectors of the economy that are the focus of state-led planning efforts, we can 

provide empirical evidence of the effectiveness of such planning efforts in a general sense. This 

is particularly interesting since it is often difficult for policymakers to demonstrate the 

effectiveness of broad-based institutional supports for economic development. Therefore the 

research design proposed below will allow us to make an estimate not only as to the impact of 

incentives on employment growth, but also as to  the broader impact of industry mediation in the 

process of economic development.   

3. DATA SOURCES  

3.1 Database Construction Steps 

As we said above, a key aspect that distinguishes this paper from previous quantitative 

analyses is the focus on employment effects at the establishment level using quasi-experimental 

methods that isolate the causal impact of the incentive itself on future job growth. To conduct 

this analysis we use two major sources to build a time-series database of observations for those 

establishments that received an economic development incentive and a time-series database for 

those that did not—our two control groups.  First, we use data on incentive grants obtained from 



a comprehensive media study of announced deals generated by the University of North 

Carolina’s Kenan Institute. This database was constructed by searching all major newspapers in 

the state for announced incentive deals from 1996 to 2006. This data set contains information on 

incentives that involved discretionary funding from the state—primarily from the OneNC and 

JDIG programs—but does not include grants made exclusively by local government.2 The media 

survey contained 387 total incentives during the study period, consisting of 173 retention grants 

and 214 recruitments. This database also recorded the date of announcement, the total incentive 

amount (state and local match), the expected number of jobs created, and the county in which the 

project occurred. To ensure that the media survey covered the full extent of state incentive 

grants, we compared the database to annual reports from the North Carolina Department of 

Commerce covering the name of establishment, incentive amount, and promised and actual job 

creations.3 These combined sources were used to define the set of “treated” establishments and 

the key variables of interest—the timing of the incentive (year) as well as whether the incentive 

was a retention or recruitment deal.  

Next, we matched our treatment set of incentive establishments to the National 

Establishment Time Series (NETS) database. The NETS has the distinct advantage of offering a 

consistent time-series of observations on employment between 1990 and 2008; this series 

provides a host of establishment characteristics on which we rely to construct a set of control 

samples of similar, nonincentivized businesses.  Although the NETS database is used with 

increasing frequency in academic research (Lester 2011; Neumark, Zhang, and Wall 2005) it is 

useful to provide some background here. The NETS is a longitudinal data set privately produced 

by Walls and Associates based on 19 annual snapshots of the Dun and Bradstreet (D&B) 

business-listing and credit-rating service. Because it is based on information from D&B—which 



has a strong economic incentive to reach every business—the NETS is a near-census of business 

establishments in the United States. While the measurement of employment levels at 

establishments has been a concern of some observers, at an aggregate level, employment figures 

are consistent with trends observed in publicly available sources such as the Quarterly Census of 

Employment and Wages (QCEW) and the County Business Patterns (CBP) (Neumark et al. 

2005). The advantage of using NETS is that information is available at the establishment level on 

a wide variety of characteristics, including year of birth and death, detailed industry codes (up to 

an eight-digit SIC), sales, mobility, and branch plant status.  

We matched our incentive database to the NETS based on the company name, county, and 

approximate employment size. Of the 387 incentives, we successfully matched 270 (69.7 percent) 

to valid records in the NETS database. The primary reason some incentive records were not 

matched to the NETS is that the official company name in the D&B files differed from the company 

name listed in the media or in the North Carolina Department of Commerce report. Name 

discrepancies may arise from recent merger activity or from a name change that is unobservable. In 

other cases, company records may simply not exist in the NETS, which is a comprehensive but not 

a 100 percent complete census. What is critical for our purposes, however, is that firms that have 

gone out of business or moved outside the state are still listed in the NETS database and are 

therefore captured in our analysis. This avoids the problem of positively biasing our results by 

screening out failed firms or companies that took an incentive and then moved elsewhere. 

Ultimately our matched sample has a proportional breakdown of retention and recruitment deals 

and is similar to NETS in terms of industry sectors. Thus we interpret the matched sample of 270 

records as a representative sample of incentivized establishments in North Carolina.  



3.2 Operationalizing Institutional Support Factors  

As indicated in Section Two, a key aspect of this paper is comparing incentive impacts 

across industry sectors that have benefited from additional state-led strategic planning initiatives. 

Specifically, we examine differential impacts of incentives in sectors identified by regional 

planning entities as targeted industries, as well as statewide mediated industry sectors. We define 

“targets” as industries that were formally recognized in target plans made by each of North 

Carolina’s seven regional economic development partnerships—the multicounty planning 

organizations designated by statute to help coordinate economic development activities across 

different regions of the state. In 2000, each regional partnership undertook a cluster identification 

and strategic targeting planning process that resulted in the identification of selected industries 

for growth encouragement within the region. We obtained the list of targeted NAICS codes and 

broke down each region’s targets by categorizing them as “existing strength targets”—industries 

that have an employment location quotient relative to the United States of greater than 1.1—or 

“aspirational” targets for industries that lacked regional concentration.  

However, the critical focus of our paper is on incentives made in those industries that 

have received significant state intervention over the past several decades. We argue that these 

industries are examples of state “mediation,” and—according to the theory presented in Section 

Two—we expect that incentive deals within these sectors will perform better than those made in 

sectors that do not simultaneously receive high levels of institutional support. We define 

mediated sectors as the life-sciences/biotechnology sector and the advanced textile 

manufacturing and nonwovens industries. Appendix A lists the NAICS codes of incentivized 

establishments that we coded as mediated for this analysis.  



3.3 Incentive Use in North Carolina 

 Between 1996 and 2008—the period in which our media survey is based—North 

Carolina engaged in approximately 387 agreements with private companies to either stay or 

relocate within the state in exchange for state-funded incentives. The pace of incentive-granting 

increased significantly in 2000 when the JDIG program was initiated. Since 2000, an average of 

41 incentive deals have been made each year, with a peak of 75 in 2006. Overall, the average 

incentive amount offered per job was $23,849, with an average of approximately 200 announced 

jobs created or retained per incentive. As Table 1 describes, North Carolina favored recruitment 

deals by a slim margin (55 percent vs. 45 percent).  Not surprisingly, incentive amounts were 

higher, on average, for recruitment deals because there is likely more competition with other 

states and because existing North Carolina establishments face sunken costs associated with 

moving outside the state. 

Table 1  Descriptive Statistics of Incentive Use in North Carolina, 1996–2008 

 
All incentives 

All matched 
incentives 

Regional target Mediated industry 
Yes No Yes No 

No. of incentive deals 387 269 180 207 68 319 
       % retention 45 54 45 44 51 43 

% recruitment 55 46 55 56 49 57 
       Average incentive/job ($) 23,849 20,177 32,228 16,685 16,608 25,416 
Average jobs announced 199 182 210 189 156 208 
SOURCE: Authors’ analysis of data from a media study by the University of North Carolina’s Kenan Institute, and the North 
Carolina Department of Commerce.  
 

Examination of incentive use in regionally targeted or state-mediated industries shows 

that the share of incentives going to recruitment in these industries stays approximately the same. 

Throughout the study period there were 180 incentives (46.5 percent) made to establishments 

corresponding to regionally targeted or state-mediated industries; interestingly, the average 

incentive package offered to targeted establishments was nearly double ($32,228/job) that 



offered to nontargeted companies ($16,685/job). This might suggest a greater willingness to pay 

on the part of state and local officials for the added strategic benefits of a targeted firm (i.e., 

positive externalities associated with clustering, import substitution, long-term growth potential, 

etc.), or it may simply reflect greater competition for firms in “rising” industries.  

For meditated industries, however, there seems to be an opposite effect on incentive 

levels. In total, 67 incentives were made in the biotechnology/life sciences and advanced textiles 

sectors. Mediated incentive deals tended to be significantly lower on a per-job basis—$8,800 

less—than those in nonmediated sectors. Although we cannot observe each negotiation process 

directly, this supports the argument made above and in Lowe (forthcoming) that, in mediated 

sectors, state actors possess deep knowledge about industry dynamics and emerging technologies 

in the field. Such knowledge can potentially help bridge the information asymmetry present in 

most incentive talks with mobile firms. In addition, we hypothesize that the process of mediation 

helps narrow the potential set of incentivized establishments to those that are a better fit for the 

region and are thus more likely to build stronger ties within the broader cluster.  

4. METHODOLOGY 

To assess the effectiveness of economic development incentives in maintaining and 

expanding employment opportunities, and to test the hypothesis that mediation matters, we 

design two empirical strategies using time-series data on employment at the establishment level. 

We split up our analysis of incentives in North Carolina based on whether they were devoted to 

firms that already existed in the state (i.e., retentions) or to attracting new establishments (i.e. 

recruitments). The primary reason for dividing up the analysis is that our panel data set is limited 

to observation of employment levels in the years before an incentive for establishments already 



located in North Carolina. Thus the recruitment deals have no preperiod in which to conduct a 

difference-in-differences estimate of the employment impacts of an incentive. Below, we 

describe the details of our empirical strategy for measuring employment effects for retentions 

using panel data, and for recruitments using a collapsed data set and a propensity score-matching 

design to generate appropriate control groups.  

4.1 Retentions 

 Our primary empirical strategy for measuring the impact of an incentive grant on 

employment growth is to use our panel data set to generate difference-in-differences estimates by 

comparing employment levels in years before and after an establishment received a retention 

deal. The key independent variable in this approach is the timing of the incentive. Equation (1), 

below, summarizes the main specification.  In this model the incentive variable ( ) is coded 

“0” for each year (t) that the establishment (i) was located in North Carolina before receiving an 

incentive, and “1” for each year after the grant was made. Thus, our analysis only uses the 

incentive as a dichotomous (dummy) variable and does not include the dollar amount of the 

incentive, which is sometimes front-loaded and sometimes granted over time.4  The main 

outcome variable is expressed as the natural log of employment at the establishment level. 

Logging the outcome variable will smooth out the differences between employment changes at 

small and large firms and enable us to interpret the value of β1 as a semi-elasticity, the 

percentage change in employment resulting from changing the incentive status from zero to one.  

(1)  

Model 1 also includes fixed effects for each year ( ) and each establishment ( ). The inclusion 

of year fixed effects controls for any changes in employment that are due to cyclical trends 
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correlated with time, such as macroeconomic shocks or broad growth trends that affect the entire 

state. The establishment fixed effects control for any idiosyncratic differences across 

establishments, which is essential for isolating the impact of the incentive on employment. In 

essence, the coefficient ( ) is estimated solely on variation in employment within 

establishments over time. Thus, we interpret  ( ) as a difference-in-differences (DD) estimator 

in that it is created by comparing employment changes in establishments that received an 

incentive (i.e., where the Inctv variable changes from zero to one) to those that never received an 

incentive (i.e., the control group).  

 A critical aspect of any difference-in-differences research design is to generate a 

reasonable set of controls so that we can reliably interpret the coefficient as a result of the policy 

itself, rather than as a spurious correlation generated by some form of endogeneity.  For example, 

it is reasonable to suspect that state policymakers may favor firms in rapidly growing industries 

and that an evaluation that compared incentivized firms—which may be in “sunrise” industries—

to firms in all other North Carolina industries may simply be picking up on the industry effects. 

Similarly, we would not want to include in the control group those establishments whose growth 

is largely tied to population trends, such as industries like restaurants and local retail. Thus, for 

our control group for the analysis of retention deals we use only those establishments that are in 

the set of peer three-digit Standard Industrial Classification (SIC) codes that ever received an 

incentive grant. Similarly, when we analyze incentive deals in either mediated industries or 

regional targets, we limit the control groups to firms in the narrower set of peer SICs that make 

up each group, respectively.  

1β

1β



4.2 Timing of Incentive Effects 

Another potential concern when analyzing employment growth in “treated” 

(incentivized) establishments is that policymakers may have some unobservable knowledge 

about the establishments that leads them to grant an incentive in the first place. This introduces 

the possibility of endogeneity between the treatment and the outcome. It is possible that 

establishments approach state officials at a critical time in their lifespan, when they are planning 

to either upgrade their plants or expand production. This would positively bias the results if those 

firms that received an incentive were already growing. Conversely, establishments that are part 

of a larger corporate structure that is retracting because of falling demand may receive an 

incentive in order to preserve employment in North Carolina and encourage the firm to make 

plant closings elsewhere. This would potentially negatively bias the results. The problem of 

pretreatment bias was first illustrated by Ashenfelter and Card (1985); they showed that a 

downward trend in earnings among job training recipients prior to training led to biased 

estimates of the value of training programs. To test for the presence of an “Ashenfelter dip,” we 

estimate a modified version of our main specification with a distributed lag structure of the 

incentive indicator variable.  

(2)    

In Equation (2), the variable  is estimated for each year from two years prior (k = t − 2) to 

the actual year incentive through a one-year lag (t + 1). We use only one year postincentive since 

our data only go through 2008 and we would be forced to drop all incentives granted in 2006.  In 

addition, we are more concerned with checking for a pretreatment bias than for the timing of 

potential growth after the incentive is made. In fact, since the one-year lag is coded “1” for all 

subsequent years, the value of can be interpreted as the long-term impact on employment.  
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4.3 Recruitments 

 As indicated above, we cannot analyze the recruitment incentives with the same panel 

regression models since we do not have any pretreatment observations on the outcome variable. 

To overcome this we adopt a different research design that simply compares the differential 

growth rate in employment between incentivized and nonincentivized establishments. We 

collapsed the panel database used for the retention analysis and calculated the net and percentage 

change in employment change over the lifespan of all establishments in North Carolina. We then 

compared the mean growth rate across the treatment and control groups and analogously broke 

out the results for regional targets and mediated sectors. 

 After collapsing the database and calculating growth rates at the establishment level, we 

needed an appropriate control group to conduct a simple difference of means test on the growth 

rates of incentivized firms and nonincentivized ones. Because year and establishment fixed 

effects cannot be used in this context, a more nuanced estimate of which establishments would 

serve as good controls was necessary. To do this we used a Mahalanobis nearest-neighbor 

matching technique that finds candidate control observations for each treated establishment 

based on its values on a set of observable covariates. Similar to propensity score matching, this 

technique uses the values of the nearest-neighbor index to weight the outcome variable of the 

controls. The specific matching criteria are the three-digit SIC Code, the start-up year, a dummy 

variable indicating whether the establishment moved from out of state, whether it was a branch 

plant or a subsidiary of a larger corporation, and the number of related establishments within the 

firm. Since we are matching on the year that the establishment appeared in the NETS, this 

effectively matches a firm that received an incentive in, say, 2003 with an establishment in a 

similar industry that also started in that year. Although these results are not directly comparable 



with the retention analysis, they use the same difference-in-differences logic described above. 

We discuss the findings of this empirical analysis in Section Five, below.  

5. EMPIRICAL RESULTS 

 Overall, this analysis indicates that firms that received either form of state-level incentive 

experienced moderate and statistically significant positive employment growth in the years 

following the deal. However, this result may not be surprising, given that 1) the incentive dollars 

may positively influence the profitability of subsidized firms and 2) North Carolina’s historical 

cautiousness in using incentives may result in less risky use of incentives statewide. More 

importantly for the main hypothesis—that long-term state-led planning and mediation positively 

influence incentive effectiveness—we find convincing evidence that mediation does indeed 

matter for the primary outcome that economic developers attempt to influence, namely jobs. 

Below, we discuss the findings in detail for retention and recruitment deals.  

5.1 Retention Impacts 

Table 2 presents the results of the difference-in-differences regression analysis for 

retentions. Column 1 lists the impact of incentives on all retention deals made during the study 

period relative to nonincentivized establishments in the set of three-digit peer SIC codes in North 

Carolina. The point estimate (β) on the natural log of employment of 0.199 is significant at the 

0.01 level and indicates that establishments that received a retention grant grew approximately 

20 percent faster after the incentive than nonincentivized companies. In columns 2 through 5 we 

explore the impact of incentives across industries that were identified by the state’s regional 

partnerships as strategic targets.   



Table 2 Employment Impacts for Retention Incentive Grants in North Carolina 
 All  Regional targets  Mediated sectors 

 
(1) 

 
(2) 

 
(3)   (4) 

 
(5) 

 
(6) 

 
(7) 

              Incentive estimate (β1)  0.199*** 
 

0.147*** 
 

0.109** 
 

0.334*** 
 

0.043 
 

0.279*** 
 

0.081** 
(on ln employment) (0.027) 

 
(0.043) 

 
(0.049) 

 
(0.072) 

 
(0.054) 

 
(0.058) 

 
(0.034) 

              Sample restrictions              

  Treatment 
All  

retentions 
 

Regional  
targets 

 
Nontargets 

 

Aspirational 
 targets 

 

Existing  
strengths  

(LQ > 1.1) 
 

Mediated  
sectors 

 

Nonmediated  
sectors 

              
  Control 

All peer 
SICs  

 

Target peer 
SICs 

 

Nontarget 
peer SICs 

 

Target peer 
SICs 

 

Target 
peer SICs 

 

Mediated 
peer SICs 

 

Nonmediated 
peer SICs 

              N  939,024 
 

444,826 
 

493,797 
 

444,451 
 

444,646 
 

174,784 
 

764,058 
Adj. R-squared  0.8743 

 
0.8728 

 
0.8645 

 
0.8583 

 
0.8587 

 
0.8824 

 
0.8546 

NOTE: All models include year fixed effects and establishment fixed effects. Robust standard errors in parentheses below 
estimate. Incentive estimate refers to the coefficient β on the incentive dummy variable. Dependent variable is the natural log of 
employment. ** significant at the 0.05 level; *** significant at the 0.01 level.  
 

Overall, deals made in industries that were regional targets performed slightly better than 

nontargeted deals (0.147 vs. 0.109). Each point estimate is significant, although the difference 

between these two estimates is not.  When we break down the targeted incentives in more detail 

we find that deals made in industries that we consider “aspirational” for the respective region—

meaning that that particular industry did not have a location quotient greater than 1.1 at the 

county level—were significantly stronger than those made in industries that were already strong 

export industries. Although we do not have a strong sense of how state and local policymakers 

are using and implementing the targeting planning process, we interpret this finding as being 

broadly supportive of the role of using incentives within a strategic process of industrial 

development. The reason why incentivized establishments in aspirational target industries 

showed significantly higher employment growth could be that state planners are successfully 

building out growth clusters in the region (i.e., they are helping grow the industries that support 

or have strong linkages with existing export sectors) or that strategic analysis allows the state to 

be more successful at reaching high-growth establishments.  Since these incentives are for 



establishments that started in North Carolina—presumably without a direct subsidy—this result 

can also be interpreted as a focus on supporting endogenous growth in emerging industries.  

More interestingly, our findings on the impact of mediation on incentive outcomes 

(columns 6 and 7) show strong support for the arguments outlined in Section Two. Specifically, 

we find that incentives made in the mediated sectors of life sciences/biomanufacturing and 

textiles/nonwovens were associated with 28 percent faster employment growth at the 

establishment level compared to nonincentivized establishments in the same industry sectors. As 

a reminder, this is not simply a result of these sectors performing better overall, since the control 

observations come from the same set of industries. Incentives made in all other (nonmediated) 

sectors did not perform nearly as well, having a point estimate of 0.08.  We suggest that the 

process of mediation itself enables the system of actors that participate in the incentive 

negotiation process to sift through the universe of potential firms to consider a range of benefits 

they will receive from engaging with the assets of the region and the state. This includes sector-

based workforce development supports that can expedite hiring and expansion decisions, thus 

directly affecting employment outcomes. 

5.2 Robustness Check for Pretreatment Bias  

To test for the presence of a pretreatment trend in employment growth, we re-estimated 

all of our models using Equation (2). These results are presented in Table 3, below. Note that 

although each model includes two lead terms and one lag (t−2 through t+1), we only report the 

coefficient for βt+1, which is interpreted as the impact on employment for one year after the 

incentive took effect and all subsequent years. In this analysis, the overall magnitude and pattern 

of the findings remains the same, which is reassuring in terms of concerns over a pretreatment 

bias.  



Table 3 Employment Impacts for Retention Incentive Grants in North Carolina, Distributed Lag Structure 

 
All Regional targets Mediated sectors 
(1) (2) (3) (4) (5) (6) (7) 

  
 

     Incentive estimate (β t+1)  0.157*** 
(0.048) 

0.154*** 
(0.074) 

0.113 
(0.091) 

0.267*** 
(0.129) 

0.095 
(0.090) 

0.289*** 
(0.101) 

0.063 
(0.060) 

Sample restrictions        

Treatment 
All 

retentions 
Regional 
targets Nontargets 

Aspirational 
targets 

Existing 
strengths 

(LQ > 1.1) 
Mediated 

sectors 
Nonmediated 

sectors 
        
Control 

All peer 
SICs 

Target peer 
SICs 

Nontarget 
peer SICs 

Target peer 
SICs 

Target 
peer SICs 

Mediated 
peer SICs 

Nonmediated 
peer SICs 

        N  939,024 444,826 493,797 444,451 444,646 174,784 764,058 
Adj. R-squared  0.8743 0.8728 0.8645 0.8583 0.8587 0.8824 0.8546 
NOTE: All models include year fixed effects and establishment fixed effects. Robust standard errors in parentheses below 
estimate. “Incentive estimate” refers to the coefficient βt+1 on the incentive dummy variable. Regression also includes variables 
for the incentive dummy in t−2, t−1, and t. Coefficients on other lead and lag terms are not reported here for brevity’s sake. 
Dependent variable is the natural log of employment. *** significant at the 0.01 level. 
 

For all retention deals, there was a statistically significant positive impact of 0.157, or 

approximately 16 percent faster employment growth. Incentive deals made in regional targets 

and mediated sectors also outperformed nontargeted and nonmediated sectors, respectively.  

However, to examine the issue of pretrends in more detail, we plot the values of each lead and 

lag coefficient (this time with two years pre/post) for mediated and nonmediated sectors.  

As shown in Figure 1, above, the timing of the positive employment growth impact for 

incentives in mediated sectors is closely associated with the timing of the incentive deal, with 

point estimates close to zero and insignificant before the deal and positive afterwards (see Panel 

A). However, for nonmediated incentives (Panel B) the pattern appears relatively flat. We take 

this as evidence of a robust causal influence of the impact of incentives on employment growth 

for mediated sectors.   



Figure 1 Time Path of Retention Incentive Impact on the Natural Log of Employment in North Carolina 
Establishments in Mediated and Nonmediated Sectors  

 
Panel A. Mediated Sectors 

 

Panel B. Nonmediated Sectors 

 
NOTE: Figures plot the coefficients for the distributed lag specification of Model 2 with two leads 
and lags of the incentive dummy variable. All models include year and establishment fixed effects. 
Coefficients are plotted in the solid line, and the 90 percent confidence interval is represented by 
the dashed lines.  
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5.3 Recruitment Impacts 

 Finally, we report the findings of our analysis of recruitment deals in Table 4.  Unlike the 

panel regression models described above, the figures reported in this table are simple difference-

of-means tests comparing the net employment change over the lifetime of the establishment in 

North Carolina.  Like the retention analysis, we repeat the test for each category of incentive. 

Column 3 is the key column for interpreting the results, since it lists the difference in 

employment growth between the treatment (i.e., incentivized establishments) and controls. This 

is also referred to as the local average treatment effect (LATE) (Imbens and Angrist 1994).  The 

number of treatment cases is listed in parentheses in each row.  

Table 4 Employment Change in Recruited Establishments and Control Groups in North Carolina 

 
(1) (2) 

 
(1) –  (2) 

 
 

Treatment Controls   Difference t-stat 
      
All recruitments (N = 119) 13.43 1.91 

 
11.53 2.33 

      Regional targets (N = 49) 19.92 2.47 
 

17.45 2.37 
      Nontargets (N = 69) 8.83 3.38 

 
5.45 0.83 

      Mediated sectors (N = 17) 25.00 –1.82 
 

26.82 1.81 
      Nonmediated sectors (N = 101) 11.49 3.52 

 
7.96 1.54 

    NOTE: Outcome variable is the net employment change since establishment start. Matching variables for Mahalanobis metric 
matching (3-digit SIC Code), First year, In-mover status, Relocated YN, Branch, Subsidiary, No. of related establishments in 
firm.  
 
 As described earlier, the control observations for each are selected based on a 

Mahalanobis nearest-neighbor metric matching system. This system uses the observed 

characteristics in the matching variables to choose a set of nontreated observations for each 

treatment case.  For example, for a given recruitment deal that occurred in 2002 the matching 

program will find control observations that also started in NETS in that year and had the same 

(or a very similar) three-digit SIC code and similar corporate structure characteristics. Overall, 



the same general pattern of impacts is observed for recruitment deals as for retentions: the 

overall impact is positive and statistically significant.  

Specifically, establishments that received a recruitment incentive added 11.53 more jobs 

over their lifespan relative to similar establishments in the state. Note that while this figure seems 

small compared to some of the job announcements made at the time of incentive, this figure is 

the difference in net jobs created compared to the first year the establishment appears in the 

NETS data set. So if a plant opens in 2002 with 100 jobs and has 120 in 2008, the net job 

creation since start-up is 20 jobs. Regional targets seemed to be more effective at subsequent job 

creation compared to nontargeted deals. Recruitments made in mediated sectors had the largest 

differential effect compared to the control group, with a net difference of 26.8 jobs. This figure is 

significant at the 0.10 level, which is notable given the relatively small sample size of 

recruitments.  

6. CONCLUSION AND POLICY IMPLICATIONS 

This paper has presented a detailed empirical analysis to determine the employment 

impact of state-level incentive granting in North Carolina from 1996 to 2006. It is one of the few 

studies to conduct difference-in-differences tests of the effectiveness of incentives in generating 

net new job creation. Relative to carefully selected control groups, both retention and recruitment 

deals were shown to produce positive and statistically significant employment growth. Since we 

use two distinct research designs—for retention and recruitment deals, respectively—the results 

are not directly comparable on a job-for-job basis. However, in both cases we find that incentives 

made in sectors that were either regional targets or associated with broader industry mediation 

efforts at the state level outperformed those made outside such sectors. 



A fundamental implication of the empirical analysis offered by this paper is that planners 

cannot continue to look at the issue of incentives in a narrow, positive-or-negative way. Our 

results indicate that what drives the positive incentive impacts in North Carolina overall is not 

simply the amount offered relative to other locations, but the fact that incentives are integrated 

into a broader institutional support system epitomized by a process we call mediation.  

NOTES 

1. In 2008, the system was collapsed to three tiers. 
 
2. While we cannot directly estimate the universe of economic development incentives made 
exclusively by local government, we feel that we capture the majority of large incentive projects 
since 1996 in the state of North Carolina. Local governments must obtain permission for any tax 
expenditure or bond issue from the Local Government Commission (LGC). The LGC is a state 
agency that exercises fiscal oversight of local government and results in a major curtailment of 
risky development policies such as tax increment financing.  

3. The annual reports were accessed at http://www.nccommerce.com/research-
publications/incentive-reports. However, since these annual reports only contain information on 
incentives that were active in the given year, and since annual reports were not available for the 
full set of years, we use the Kenan Institute’s Media Study as the universe of incentives, and we 
confirm the information on year of incentive through the North Carolina Department of 
Commerce reports.  

4. While this approach is less nuanced than using the dollar level, given the lack of good-quality 
data on incentive dollar amounts that companies actually received, we believe it is a cleaner way 
to conduct the analysis. In addition, we are not interested in portraying the results as an elasticity 
(i.e. the percentage change in employment expected with a given percentage change in incentive 
dollars). 
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