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I.  BIOTECHNOLOGY AND NORTH CAROLINA 

A.  BIOTECH NATIONALLY

As more companies ship low-skill, low-tech manufacturing jobs overseas in search of 

lower production costs, high-tech, innovation-heavy fields like biotechnology are receiving 

increased attention as a sector of our nation’s economy that may be less prone to outsourcing.1  

Many states have set their sights and placed their bets on the biotech industry, hoping to 

  
* Michael Easley is an attorney with McGuireWoods LLP in the firm’s Financial Services Litigation Department 
and is a member of the firm’s Life Sciences Industry Group.  He earned his J.D., with honors, from the University of 
North Carolina School of Law.  The author thanks Dr. Charles Hamner for his assistance in this research.
1Outsourcing and Globalization in the Industry, 25 GENETIC ENGINEERING & BIOTECH. NEWS 1, May 1, 2005, 
available at http://www.genengnews.com/articles/chitem.aspx?aid=1114&chid=0 (noting that biotech is less 
vulnerable to outsourcing because a heavy reliance on innovation in developing new technologies and therapeutics).

www.genengnews.com/articles/chitem.aspx?aid=1114&chid=0(noting
http://www.genengnews.com/articles/chitem.aspx?aid=1114&chid=0(noting
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transition struggling economies based in traditional manufacturing into biotechnology epicenters.  

A 2004 study by the Milken Institute revealed that the biotech industry employs more than 2.7 

million Americans and produces $172 billion in real output annually.2  

The prospect of high-paying sustainable jobs has led to fierce national and international 

competition to attract large biotechnology companies and help new companies grow.  A 2002 

Brookings Institution study of local and state economic development agencies noted that 83% of 

agencies listed biotechnology as one of their top two targeted industries.  Additionally, 41 states 

reported expending resources to stimulate the industry.3

Despite the widespread efforts to attract this large industry, the Brookings Institution only 

identified nine metropolitan areas which make up the bulk of the business.  These nine regions 

include Boston, San Francisco, Philadelphia, New York, San Diego, Seattle, Washington D.C., 

Los Angeles and Raleigh-Durham.  These “Big Nine” are home to three-quarters of the largest 

biotech firms and three-quarters of all biotech firms formed in the last decade.  Raleigh-Durham 

and four other leaders accounted for 75% of new venture capital in biopharmaceuticals in a 6-

year period, 74% of all pharmaceutical research dollars, and 56% of new biotech businesses 

formed in the 1990s.4

While some of the biggest markets, like San Francisco and Philadelphia, began nurturing 

the biotechnology sector in the 1970s, North Carolina only began serious efforts to expand the 

industry in the 1980s and only emerged as a leader in the last decade.5 The state’s success is one 

  
2Milken Inst., Biopharmaceutical Industry Contributions to State and U.S. Economies: Multiplier Impact Data
(2004), http://www.biopharmaimpact.com/index.taf?page=mul&section=stateimpact.
3Joseph Cortright and Heike Mayer, BROOKINGS INST., CTR. ON URBAN AND METROPOLITAN POLICY, Signs of Life: 
The Growth of Biotech Centers in the U.S. at 6 (2002), http://www.brookings.edu/es/urban/publications/biotech.pdf.
4Id at 3.  
5 Id.

www.biopharmaimpact.com/index.taf?page=mul&section=stateimpact.
www.brookings.edu/es/urban/publications/biotech.pdf.
http://www.biopharmaimpact.com/index.taf?page=mul&section=stateimpact.
http://www.brookings.edu/es/urban/publications/biotech.pdf.
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of the best examples of how an economy based on traditional manufacturing can emerge to the 

front of the pack to become a biotechnology powerhouse.  

B.  BIOTECH IN NORTH CAROLINA

Over the last 20 years, biotechnology has grown from a small fraction to a crucial piece 

of North Carolina’s economy.  While North Carolina’s traditional industries, including tobacco, 

furniture, and textile manufacturing, saw massive employment declines in the last decade,6

biomanufacturing employment increased 248% from 1983 to 2003.7 From 2001 to 2006, alone, 

biotech jobs increased by 18.5%, three times the national average for that time period.8 Even 

now, in the midst of recession and with North Carolina’s unemployment rate reaching a record 

11.2%, biotech employment managed to buck the trend, increasing by 1% in the last year.9

North Carolina’s industry portfolio includes major pharmaceutical companies with 

household names and hundreds of smaller research and manufacturing firms.  Large North 

Carolina operations include GlaxoSmithKline, Bayer, Novartis, Wyeth, Merck, Syngenta, 

Biogen, and many more.10 The state’s total portfolio includes 13 publicly traded companies with 

market capitalizations totaling $11.8 billion.11

In total, North Carolina is home to 528 biotechnology companies,12 making it the third 

leading state in the industry, behind only California and Massachusetts.13 This growing sector 

  
6DUKE CTR. ON GLOBALIZATION, GOVERNANCE & COMPETITIVENESS, North Carolina in the Global Economy: 
Textiles & Apparel (2007), http://www.soc.duke.edu/NC_GlobalEconomy/textiles/workers.shtml (noting that North 
Carolina lost over 150,000 textile jobs from 1996 to 2006).
7North Carolina Leads Southeast in Biotech, 25 GENETIC ENGINEERING & BIOTECH. NEWS 1, Aug. 1, 2005, 
available at http://www.genengnews.com/articles/chitem.aspx?aid=1010&chid=0 (noting that from 2000 to 2005 
North Carolina lost more than 100,000 textile and furniture manufacturing jobs).
8 Norris Tolson, Biotech is well-rooted in N.C., NEWS & OBSERVER, Sept. 22, 2009, available at 
http://www.newsobserver.com/2009/06/16/34817/biotech-is-well-rooted-in-nc.html.
9Norris Tolson, Biotech’s job boost, NEWS & OBSERVER, Feb. 22, 2010,  available at: 
http://www.newsobserver.com/2010/02/22/348238/biotechs-job-boost.html
10Ron Starner, Bankrolling Biotech, SITE SELECTION MAG., Nov, 2008, available at 
http://www.siteselection.com/features/2008/nov/NC-Biotech/.
11 North Carolina Biotechnology Industry Facts, N.C. BIOTECH. CTR.,
http://www.ncbiotech.org/news_and_events/media_center/fast_facts.html.
12Biotechnology in North Carolina, N.C. BIOTECH. CTR., http://www.ncbiotech.org/biotechnology_in_nc/.

www.soc.duke.edu/NC_GlobalEconomy/textiles/workers.shtml(noting
www.genengnews.com/articles/chitem.aspx?aid=1010&chid=0(noting
www.newsobserver.com/2009/06/16/34817/biotech-is-well-rooted-in-nc.html.
www.newsobserver.com/2010/02/22/348238/biotechs-job-boost.html
www.siteselection.com/features/2008/nov/NC-Biotech/.
www.ncbiotech.org/news_and_events/media_center/fast_facts.html.
www.ncbiotech.org/biotechnology_in_nc/.
http://www.soc.duke.edu/NC_GlobalEconomy/textiles/workers.shtml(noting
http://www.genengnews.com/articles/chitem.aspx?aid=1010&chid=0(noting
http://www.newsobserver.com/2009/06/16/34817/biotech-is-well-rooted-in-nc.html.
http://www.newsobserver.com/2010/02/22/348238/biotechs-job-boost.html
http://www.siteselection.com/features/2008/nov/NC-Biotech/.
http://www.ncbiotech.org/news_and_events/media_center/fast_facts.html.
http://www.ncbiotech.org/biotechnology_in_nc/.
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accounts for an annual $45.8 billion in economic activity14 and generates $1.4 billion in state and 

local taxes annually.15 The sector directly employs nearly 57,000 North Carolinians, paying out 

an estimated $4.5 billion to employees annually.  The average salary for jobs in the field is 

$74,650.16 This is a far cry from North Carolina’s apparel industry, where 40 percent of all 

employment consists of sewing machine operators making $19,070 annually.17 The average 

annual wage for all types of manufacturing in the state is $36,000.18

In addition to biotech’s direct economic impact, the industry also serves as an economic 

engine to drive employment in other areas.  When economists factor in the “multiplier effect,” 

the total number of jobs supporting the industry totals 180,000.19

C.  NORTH CAROLINA’S ECONOMIC DEVELOPMENT STRATEGY

Since the 1990’s, North Carolina policymakers have aggressively targeted the 

biotechnology and biopharmaceutical sectors for growth.  The state’s general economic 

development strategy focuses on three main goals:  quality job creation, the development of 

economically distressed areas, and maintaining economic competitiveness in global markets.20  

Quality job creation means focusing on long-term, sustainable, high-paying jobs that are less 

prone to outsourcing than traditional manufacturing.21 Encouraging growth in economically 

    
13Tolson, supra note 8.
14Id. 
15North Carolina Biotechnology Industry Facts, N.C. BIOTECH. CTR.,
http://www.ncbiotech.org/news_and_events/media_center/fast_facts.html.  
16Id.
17Duke, supra note 6.  
18DUKE CTR. ON GLOBALIZATION, GOVERNANCE & COMPETITIVENESS, North Carolina in the Global Economy: 
Biotechnology (2007), http://www.soc.duke.edu/NC_GlobalEconomy/biotechnology/workers.shtml.
19Tolson, supra note 8; see also Milken, supra note 1 (calculating that the industry supported 157,000 jobs in 2003).
20 UNC CTR. FOR COMPETITIVE ECONOMIES, An Evaluation of North Carolina’s Economic Development Incentive 
Programs, at  (2009). available at 
http://www.ncleg.net/documentsites/committees/JSCEDI/UNC%20C3E%202009%20final%20report%20to%20NC
GA%20Joint%20Select%20Committee%20on%20Economic%20Development%20Incentives.pdf (hereinafter 
“Incentives Evaluation”) (basing North Carolina’s economic development goals on public policy statements from 
the General Assembly and the Joint Select Committee on Economic Development Incentives).
21Id.

www.ncbiotech.org/news_and_events/media_center/fast_facts.html.
www.soc.duke.edu/NC_GlobalEconomy/biotechnology/workers.shtml.
www.ncleg.net/documentsites/committees/JSCEDI/UNC%20C3E%202009%20final%20report%20to%20NC
http://www.ncbiotech.org/news_and_events/media_center/fast_facts.html.
http://www.soc.duke.edu/NC_GlobalEconomy/biotechnology/workers.shtml.
http://www.ncleg.net/documentsites/committees/JSCEDI/UNC%20C3E%202009%20final%20report%20to%20NC
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distressed areas means ensuring that those areas are industry-ready, with a skilled workforce and 

core infrastructure, such as clean and reliable water sources.22 Finally, maintaining economic 

competitiveness means targeting the industries that are strategically coherent with the state’s 

other industries and resources.

With these core principles in mind, the state aims to increase biotechnology jobs by 

supporting homegrown startups and by recruiting established companies to the region.23  North 

Carolina’s third place ranking in biotechnology is an oft-cited measure of the state’s success in 

this growing industry.24 Less often cited are the factors that set North Carolina apart as fertile 

ground for biotech.  This paper analyzes the biotech industry in North Carolina and the policies, 

trends, and investments that continue to promote its growth.  The state’s success is largely 

attributable to the tendency of biotech firms to cluster, an ample supply of intellectual human 

capital from high-caliber research universities, public and private support for innovation 

commercialization, a skilled workforce, and a statutory scheme of strategic business incentives. 

  
22Public Policy Issues, MO. BIOTECH. ASS’N, http://www.mobio.org/pubPolicy/issues.asp. 
23 Strategic Plan, infra note 40, at 23.
24 Tolson, supra note 8.  

www.mobio.org/pubPolicy/issues.asp.
http://www.mobio.org/pubPolicy/issues.asp.
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II.  BIOTECHNOLOGY CLUSTERS

The biotech industry is divided into two distinct spheres:  small firms devoted to research 

and development and large pharmaceutical firms with major manufacturing and marketing 

operations.25  These two spheres have drastically different business models.  Small companies, 

even wildly successful ones, rarely ever move to the second sphere by growing internally.26 The 

financial and institutional barriers to market entry are simply too high for these Davids to 

compete with Goliaths like Merck, Novartis, and Bayer.27 Instead, successful small firms often 

license or sell their innovations to larger pharmaceutical operations.

What results is an interdependent web of “cross-ownerships, licensing, joint ventures, and 

research agreements” which cause biotech firms, large and small, to geographically cluster.28  

Clusters are defined as “geographic concentrations of interconnected companies and institutions 

in a particular field.”29 Clusters allow large firms to invest locally in promising young 

technologies by giving small firms access to funding, laboratory space, manufacturing facilities, 

or marketing expertise.  A key source of startup funding comes from research and development

contracts with larger local firms in exchange future marketing rights.30 The local agglomeration 

resulting from these relationships has dramatically shaped the industry’s national geographic 

distribution.31  

This clustering phenomenon and the economic benefits associated with locating near 

large firms like Bayer and Glaxo can be leveraged to bring new firms to existing biotech clusters 

  
25Cortright, supra note 3, at 7.  
26 Cortright, supra note 3, at 7.
27All three of these large firms have significant investments in North Carolina.  
28Cortright, supra note 3 at 8.
29Michael E. Porter, Clusters and the New Economics of Competition,  HARV. BUS. REV., Nov.-Dec. 1998, at 78.
30Cortright, supra note 3 at 19.  
31Cortright, supra note 3 at 11 (noting that the bulk of the industry is located in only nine main biotech hubs).
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and catalyze the creation of biotech startups.  Small companies may spin off from larger ones, 

creating an entrepreneurial culture that, in turn, attracts other young companies to the area.32  

In addition to the benefits of strategic intra-cluster business agreements, clusters may also 

increase productivity, encourage innovation, and ease barriers to new business creation.33 For 

example, one major benefit of industry clustering is local access to a shared and specialized 

supply chain.34 Competing biotechnology firms often require the same specialized devices, 

technologies, services and infrastructure.  Industry clustering allows companies to share these 

suppliers, reducing transaction costs and providing greater access to relevant expertise.35

Businesses in a cluster can simultaneously compete horizontally and benefit from each 

other vertically.36 Under this arrangement, large competing companies can outsource research 

and development and clinical testing to smaller, more specialized, contract research 

organizations that agglomerate in the area.  Clustering thus gives large companies an alternative 

to vertical integration, allowing a company to function “as if it had greater scale or as if it had 

joined with others formally – without requiring it to sacrifice its flexibility.”37  

The presence of large pharmaceutical firms in North Carolina, for example, has led to a 

cottage industry of research-based companies which receive enormous amounts of outsourced 

work from big pharma.38 The result has made North Carolina a worldwide leader in contract 

research organizations (CROs).39 CROs fill an important market niche by conducting animal 

testing and clinical trials, analyzing that data, and ushering companies through the complicated 

  
32Ron Starner, California, Texas Lead U.S. in Tech Jobs, SITE SELECTION MAG., July, 2005, available at 
http://www.siteselection.com/features/2005/jul/cyber/.
33Competitive advantages of clustering listed below...
34Porter, supra note 29, at 81
35Peter Bacon, FORFAS EXPERT GROUP ON FUTURE SKILLS NEEDS, Supply and Demand for Skills in the 
Biotechnology Sector, at 63 (2003), available at http://www.forfas.ie/media/egfsn030902_biotechnology_skills.pdf.
36Porter, supra note 29, at 79.
37Porter, supra note 29, at 80 
38Bacon, supra note 35 at 55.  
39Duke, supra note 18 at www.soc.duke.edu/NC_GlobalEconomy/biotechnology/overview.shtml.

www.siteselection.com/features/2005/jul/cyber/.
www.forfas.ie/media/egfsn030902_biotechnology_skills.pdf.
www.soc.duke.edu/NC_GlobalEconomy/biotechnology/overview.shtml.
http://www.siteselection.com/features/2005/jul/cyber/.
http://www.forfas.ie/media/egfsn030902_biotechnology_skills.pdf.
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FDA-approval process.40 The state is home to over 80 CROs,41 allowing companies to 

“research, develop, test, and manufacture their products without ever leaving the state.”42

Another benefit of industry clusters is a shared access to public goods, such as university 

resources, government funds, or transportation infrastructure.  As a cluster grows, so does its 

political capital.43 As this paper will discuss, having state leaders in tune with industry needs can 

make for important public-private partnerships, such as North Carolina’s state-funded 

biomanufacturing worker training programs and economic development tax incentives.  

In an industry where specialized information is crucial, industry clusters also generate 

clusters of professional talent.  Biotech clusters often include corporate leaders with valuable 

industry experience and specialized accountants and lawyers well versed in the business.44 In 

addition to business expertise, another essential element of a successful biotech cluster is a 

strong research university, saturated with academics who are actively contributing to the 

science.45  

  
40N.C. BIOTECH. CTR., New Jobs Across North Carolina: Strategic Plan for Growing the Economy Statewide 
Through Biotechnology at 21 (2004) (hereinafter “Strategic Plan”), available at 
http://www.ncbiotech.org/biotechnology_in_nc/strategic_plan/Strategicplan.pdf.
41Duke, supra note 18 at www.soc.duke.edu/NC_GlobalEconomy/biotechnology/overview.shtml.
42Strategic Plan, supra note 40 at 21.
43Bacon, supra note 35 at 84. 
44 Robert D. Atkinson and Paul D. Gottlieb, The Metropolitan New Economy Index, PROGRESSIVE POL’Y INST. at 12 
(April 2001) (noting the presence of specialized “knowledge jobs” high-tech clusters), available at  
http://www.neweconomyindex.org/metro/metro_3mb.pdf.
45Strategic Plan, supra note 40 at 23.

www.ncbiotech.org/biotechnology_in_nc/strategic_plan/Strategicplan.pdf.
www.soc.duke.edu/NC_GlobalEconomy/biotechnology/overview.shtml.
www.neweconomyindex.org/metro/metro_3mb.pdf.
http://www.ncbiotech.org/biotechnology_in_nc/strategic_plan/Strategicplan.pdf.
http://www.neweconomyindex.org/metro/metro_3mb.pdf.
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III.  STRONG RESEARCH UNIVERSITIES

Much of the industry’s research and development sphere clusters in close proximity to 

large research institutions.46 While manufacturing facilities may fan out into more rural edges of 

a biotech cluster,47 research universities have been described as technology cluster’s “nucleus.”48  

Filling this prominent role, universities recruit star scientists to the area, promote scientific 

research and development, and actively transfer new technologies to the market.49  

Research universities have not always served this purpose.  As economic development 

efforts have increasingly focused on high-skill and high-tech industries, research universities 

have similarly altered their focus to meet new demands.  Rather than serving as mere educators 

and accumulators of knowledge, universities have transformed into innovation-promoting hubs 

which actively use scientific knowledge to promote regional development.50 This shift from 

knowledge repositories to knowledge-hubs has led North Carolina universities to create more 

active technology transfer programs, increase industry collaboration, and encourage a more 

entrepreneurial research faculty.51  

A. UNIVERSITY KNOWLEDGE SPILLOVERS 

Biotech startups tend to cluster close to the scientists who originate their products and, 

thus, the research universities who employ those scientists.  Established companies similarly 

  
46Atkinson, supra note 44, at 29.  
47Id.  
48 Raymond Smilor, et al.,, The Research University and the Development of High-Technology Clusters in the 
United States, 12 ECON. DEV. Q. 203, 204 (2007), available at 
http://economicdevelopment.missouri.edu/articleFiles/263Research%20University%20and%20High-
Tech%20Centers.pdf
49Id.
50Jan Youtie and Phillip Shapira, Building an innovation hub: A case study of the transformation of university roles 
in regional technological and economic development,  37 RES. POL’Y 1188, 1189  (2008), available at 
http://www.mbs.ac.uk/Research/innovation/documents/Youtie-Shapira-2008-RP-Univ-Innov-Hub.pdf.
51Id at 1190; see also Smilor, supra note 48, at 206-210 (outlining the role of North Carolina research universities in 
economic development around the RTP).

www.mbs.ac.uk/Research/innovation/documents/Youtie-Shapira-2008-RP-Univ-Innov-Hub.pdf.
http://economicdevelopment.missouri.edu/articleFiles/263Research%20University%20and%20High-
http://www.mbs.ac.uk/Research/innovation/documents/Youtie-Shapira-2008-RP-Univ-Innov-Hub.pdf.
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locate primarily around researchers who are “actively contributing to the basic science.”52 In 

fact, the presence of specialized biotech knowledge in an area has been called the most important 

input keeping the biotechnology industry geographically concentrated.53 The importance of 

specialized knowledge in a firm’s decision about where to take root is based on an economic 

concept known as “geographically localized knowledge spillover,” whereby accumulations of 

knowledge eventually find their way to productive applications.54 Economic spillover theory as 

applied to research universities means that university innovations are not contained within the 

university, but instead spill out to create value for companies in the area.55 Also called 

“knowledge externalities,” these university spillovers allow local firms to access “critical 

knowledge sources needed to create innovations at a faster rate than competitors located in other 

areas.”56 A lack of this critical mass of scientific knowledge is the biggest inhibitor to many 

areas hoping to establish biotechnology clusters.57  

B. ACADEMIC RESEARCH AND DEVELOPMENT

Research and development activity at universities primes the pump for new innovation 

and builds a pools tacit knowledge ripe for externalization through knowledge spillovers.58 The 

health of a university’s research capacity is largely measured by the amount of university R&D 

activity. North Carolina’s four major research universities, the University of North Carolina, 

  
52Lynne G. Zucker and Michael R. Darby, Intellectual Human Capital and the Birth of U.S. Biotechnology 
Enterprises, 88 AM. ECON. REV. 290, 291 (1998), available at 
http://www.rvm.gatech.edu/bozeman/rp/read/41402.pdf.
53David B. Audretsch, The Role of Small Firms in U.S. Biotechnology Clusters, 17 SMALL BUS. ECON. 1, 4 (2001).  
54See generally Shewart Ibrahim, et al., Localized sources of knowledge and the effect of knowledge spillovers, 9 
OXFORD J. OF ECON. GEORGRAPHY 405 (2000).  
55Id.
56Stefano Breschi and Franchesco Lissoni, Knowledge spillovers and local innovation systems, 10 Indus. & CORP.
CHANGE 975 (2001).
57Audretsch, supra note 53, at 7 (specifically referring to Hanover, New Hampshire).
58Ibrahim, supra note 54 (categorizing knowledge as tacit, explicity, and collective).

www.rvm.gatech.edu/bozeman/rp/read/41402.pdf.
http://www.rvm.gatech.edu/bozeman/rp/read/41402.pdf.
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Duke University, Wake Forest University, and North Carolina State, help the state rank 7th in the 

nation for the amount of academic R&D.59  

The National Institutes of Health is the single largest contributor of funding for biotech, 

medical, and health research in the nation.60 Duke and UNC are both ranked in the top 15 

university recipients of NIH funding, with Duke receiving $322 million and UNC receiving $218 

million in 2009.61  

An important way for research universities to attract large research grants is to have star 

faculty working at their institutions.62 While biotechnology was still in its infancy, North 

Carolina took an active role in attracting star scientists to its public and private universities.  This 

allowed the state to benefit from those scientists’ intellectual capital and their accompanying 

research funding.  One of the most successful faculty recruitment efforts employed by the state is 

the North Carolina Biotechnology Center’s Faculty Recruitment Grant Program.  The state-

funded program, championed by Dr. Charles Hamner, former President of the Biotechnology 

Center, began in 1987 as an annual legislative appropriation to bring star research faculty to 

North Carolina universities, both public and private.63 The ambitious program sought to attract a 

critical mass of life science stars in a short period of time, spending $11 million to bring 54 of 

  
59Roger L. Geiger and Creso Sa, Beyond Technology Transfer:  US State Policies to Harness University Research 
for Economic Development, 43 MINERVA J. 1, 15 (2005) (this rank far outpaces the state’s Gross State Product rank, 
making North Carolina a conspicuous overachiever in this area).  
60Cortright, supra note 3 at 15.
61BLUE RIDGE INST. FOR MEDICAL RES., Ranking Tables of NIH Awards to US Medical Schools in 2009, 
http://www.brimr.org/NIH_Awards/2009/NIH_Awards_2009.htm. 
62 Paual Stephan, Science and the University: Challenges for Future Research, 54 CESIFO ECON. STUD. 313, 314-
315 (2008), available at http://www.ipadvocate.org/assistance/go/pdfs/2.5.2d_Science%20Uni%20Challenge.pdf.
63 Personal Interview with Dr. Charles Hamner, Chairman and CEO, The Hamner Institute for Health Sciences, Fmr. 
President and CEO of the North Carolina Biotechnology Center, in Chapel Hill, N.C. (April 9, 2010). 

www.brimr.org/NIH_Awards/2009/NIH_Awards_2009.htm.
www.ipadvocate.org/assistance/go/pdfs/2.5.2d_Science%20Uni%20Challenge.pdf.
http://www.brimr.org/NIH_Awards/2009/NIH_Awards_2009.htm.
http://www.ipadvocate.org/assistance/go/pdfs/2.5.2d_Science%20Uni%20Challenge.pdf.
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the world’s top bioscientists to North Carolina.64 The plan, as Dr. Hamner recalls it, was quite 

simply to “hire the best life scientists we could buy.”65

The plan paid off.  Upon settling in North Carolina, those 54 recruits, described by 

Hamner as “a who’s who of life sciences,”66 brought in $381 million in additional follow-on 

funding, primarily from the National Institute of Health.67 The very first recipient of the Faculty 

Recruitment Grant was Dr. Oliver Smithies, who received $899,875 from the Biotech Center in 

1987 to relocate his lab and several other researchers to UNC.  Twenty years after receiving this 

bold investment, Dr. Smithies went on to win the Nobel Prize in Physiology and Medicine.68  

Smithies’ lab alone has generated over $23 million in NIH grants and additional follow-on 

funding.  Today, the faculty recruitment grant has been renamed in Smithies’ honor, and 

provides up to $250,000 for new recruits, provided the applicant university matches the 

investment with an equal amount.69

In addition to the value of university research in advancing the basic science, studies 

show that increased academic R&D expenditure commonly spills over to yield increased private-

sector industry R&D, thus fueling commercial clusters.70 To encourage and efficiently channel 

this knowledge spillover, universities have created technology transfer programs to streamline 

university innovation to market commercialization.

  
64 Faculty Recruits, N.C. BIOTECH. CTR.,
http://www.ncbiotech.org/services_and_programs/grants_and_loans/faculty_recruitment/frg_awards.html (last 
visited Apr, 15, 2010).  
65 Hamner, supra note 63.  
66Id.  
67Jim Shamp, Oliver Smithies Wins Noble Prize for Medicine, N.C. BIOTECH. CTR.,  
http://www.ncbiotech.org/smithies/;  Faculty Recruitment Grants, N.C. BIOTECH. CTR.,
http://www.ncbiotech.org/services_and_programs/grants_and_loans/faculty_recruitment/frg_awards.html.
68Shamp, supra at 67.  
69Oliver Smithies Faculty Recruitment Grant Guidelines, N.C. BIOTECH. CTR., available at 
http://www.ncbiotech.org/grants/faculty_recruitment/documents/frg_10_guidelines.pdf.
70Youtie, supra note 50 at 1191.  

www.ncbiotech.org/services_and_programs/grants_and_loans/faculty_recruitment/frg_awards.html(last
www.ncbiotech.org/smithies/;
www.ncbiotech.org/services_and_programs/grants_and_loans/faculty_recruitment/frg_awards.html.
www.ncbiotech.org/grants/faculty_recruitment/documents/frg_10_guidelines.pdf.
http://www.ncbiotech.org/services_and_programs/grants_and_loans/faculty_recruitment/frg_awards.html(last
http://www.ncbiotech.org/smithies/;
http://www.ncbiotech.org/services_and_programs/grants_and_loans/faculty_recruitment/frg_awards.html.
http://www.ncbiotech.org/grants/faculty_recruitment/documents/frg_10_guidelines.pdf.


13

C. UNIVERSITY TECHNOLOGY TRANSFER

Academic research alone is not enough to take full advantage of our universities as 

sources of biotechnology innovation.  Modern universities are increasingly expected to help 

bridge new technologies into the business world and enact policies encouraging faculty to bring 

new ideas to market.71 Encouraging entrepreneurial thinking in academic institutions was not 

always easy, recalls Dr. Charles Hamner.  During his tenure as President of the North Carolina 

Biotechnology Center, Hamner used grants of state-appropriated money as a tool to encourage 

faculty to focus on research with commercial applicability.72 Even today, most research grants 

from the Center require that the research have an “ultimate goal of technology 

commercialization.”73 Today, state research universities heavily emphasize technology 

commercialization by employing dedicated technology transfer staff, encouraging university-

industry research partnerships, enacting flexible licensing and royalty policies74, and nurturing a 

supportive entrepreneurial culture.75 Without this critical technology transfer support, the value 

of new technology would more likely be realized out of state rather than locally.76 A 1999 study 

found that 82% of firms formed with university licenses set up in the same state as the 

university.77

  
71Louis G. Tornatzsky, Building State Economies by Promoting University-Industry Technology Transfer,  NAT’L 
GOVERNOR’S ASS’N at 7 (2000), available at  http://www.nga.org/Files/pdf/UNIVERSITY.PDF.
72Hamner, supra note 63.  
73Biotechnology research grants, N.C. BIOTECH. CTR.,  http://www.ncbiotech.org/science/biotech_research.html
74University of North Carolina General Administration, Patent and Invention Policy at 5 (2009) (providing faculty 
royalties amounting 40% of revenue from university-licensed inventions); Saul Lach, Royalty Sharing and
Technology Licensing at Universities, 2 J. OF THE EURO. ECON. ASS’N, 256, 259 (2006) (the average royalty amount 
at US universities is 41%).
75Tornatzsky, supra note 71 (the average royalty for inventors is 41%).
76OFF. OF SCIENCE & TECH, N.C. DEP’T OF COMMERCE, Advancing Innovation in North Carolina (2008) at 25, 
available at http://www.ncscitech.com/PDF/reports/Advancing_Innovation_in_NC_Full_Report.pdf .  
77Maryann Feldman, ENTREPRENEURSHIP AND AMERICAN RESEARCH UNIVERSITIES published in THE EMERGENCE 
OF ENTREPENURESHIP POLICY at 107 (Cambridge University Press David M. Hart, ed., 2003)

www.nga.org/Files/pdf/UNIVERSITY.PDF.
www.ncbiotech.org/science/biotech_research.html
www.ncscitech.com/PDF/reports/Advancing_Innovation_in_NC_Full_Report.pdf.
http://www.nga.org/Files/pdf/UNIVERSITY.PDF.
http://www.ncbiotech.org/science/biotech_research.html
http://www.ncscitech.com/PDF/reports/Advancing_Innovation_in_NC_Full_Report.pdf.
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Biotechnologies are particularly conducive to technology transfer initiatives, making up 

70% of all successful technology transfers.78 The importance of encouraging academic 

entrepreneurship, particularly in biotech, is not to be overstated.  Over half of all venture-backed 

biotechnology startups are university spin-offs79 and more than two thirds of those spin-offs are

located in the same state as their parent university.80 In fact, over one third of North Carolina’s 

biotech companies grew out of North Carolina universities.81 Scientists are likely to grow 

university spinoffs locally in order to take advantage of their local networks and continue 

working with their home university on a part-time basis.82 Flexible policies about faculty’s 

external professional activities, like UNC’s policy encouraging this type of involvement, can 

only serve to deepen a scientist’s local ties.83 University-based entrepreneurs frequently 

maintain their faculty positions and serve on private scientific advisory boards.  Their continued 

involvement in this manner helps young firms gain credibility and may increase access to 

venture capital funding.84  

  
78Eugene B. Krentsel, TECHNOLOGY TRANSFER, printed in CAREER DEVELOPMENT IN BIOENGINEERING AND 
BIOTECHNOLOGY, 229-230 (Springer New York ed.  2008). 
79Junfu Zhang, The performance of university spin-offs:  an exploratory analysis using venture capital data 34 J.
TECH. TRANSFER 255, 281 (2009).
80Id at 282.
81 Strategic Plan, supra note 40 at 40.
82Zhang, supra note 79, at 282.
83University of North Carolina General Administration, Policies on Conflicts of Interest and Commitments, at 3 
(2006), available at http://www.northcarolina.edu/policy/index.php?pg=dl&id=283&format=pdf&inline=1
(outlining UNC’s policies regarding external professional activities for pay).
84Audretsch, supra note 53, at 9.  

www.northcarolina.edu/policy/index.php?pg=dl&id=283&format=pdf&inline=1
http://www.northcarolina.edu/policy/index.php?pg=dl&id=283&format=pdf&inline=1
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IV.  VENTURE CAPITAL AND OTHER DIRECT INVESTMENT

One factor that may lead startup firms away from their local roots is a dearth of venture 

capital financing in their area.85 Aptly put, a “critical mass of excellence in science is a 

necessary but not sufficient condition for the development of biotechnology.”86 There must also 

be an economic environment capable of absorbing research spillovers and nurturing new 

technologies with ample capital investments.87 Some states have met these demands by 

investing in “technology incubators, early-stage seed funds, research parks, technology-transfer 

programs, and technology sector networks.”88 While these efforts are helpful, most 

biotechnology companies still operate at a loss, spending massive amounts of money on R&D 

before ever turning a profit.89 For some firms the long road to profitability may be lined with 

valuable research contracts from big pharma, but it is ultimately paved in large amounts of 

private venture capital financing.90

New medical therapeutics may require over $100 million in capital investment for a 

decade or more before receiving FDA approval.91 In a biotech company’s infancy its focus is 

primarily on research and development.  This stage of growth is largely funded by individual 

investors known as “angel investors” and from federal or private-sector research grants.  Once a 

company distills a product with commercial potential, a second phase of funding is required to 

develop prototypes and prepare the product for commercial consumption.  Capital for this phase 

comes in the form of venture capital investment and corporate partnerships with larger 

  
85Zhang, supra note 79 at 282. 
86Audretsch, supra note 53 at 7.
87Youtie, supra note 50 at 1202.  
88Atkinson, supra note 44 at 39.  
89Cortright, supra note 3 at 3.
90Id at 3.
91Strategic Plan, supra note 40 at 47.
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companies.  Finally, as a product becomes commercially viable, companies are able to look to 

public markets to raise tens or hundreds of millions of dollars through stock offerings.  This 

crucial moment allows venture capitalists to “cash out” their early investments for big gains at 

the IPO stage.  

However, the recent economic downturn has led to very few new biotechnology IPOs, 

and none in North Carolina.  This market constriction gives venture capital investors less 

opportunity to cash out, reducing the availability of new venture capital and leaving many early-

stage companies starving for investment.92

A. GEOGRAPHIC TENDENCIES OF VENTURE CAPITAL

The geographic clustering of venture capitalists is a major disadvantage for capital-

hungry North Carolina biotech firms.  Venture capitalists tend to cluster in VC centers like San 

Francisco, Boston, and New York.  Venture clustering occurs around the high-tech industries in 

which VCs have traditionally invested, allowing easy oversight, a local network of 

knowledgeable VC investors,93 and a generally supportive business climate with a long history of 

VC success.94 In addition to the tendency of VCs to cluster, they also prefer funding companies 

in their geographic region.95 Investing in local companies allows direct oversight and active 

participation in a company’s management, thus minimizing some of the risk associated with 

early stage funding.96 Investing in local firms also lets VCs add value to their investments by 

  
92Id.
93Richard L. Florida and Martin Kennedy, Venture Capital, High Technology, and Regional Development, 22 
REGIONAL STUD. 33, 34 (1988) (noting that identifying investments, organizing companies, and establishing 
investment syndicates is dependent on a tremendous amount of information sharing among VCs).
94Henry Chen, et al., Buy Local?  The Geography of Venture Capital, 67 J. OF URB. ECON. 90, 95 (2010).
95Id at 95-96.
96Youtie, supra note 50, at 1201.  
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sharing technical expertise and professional networks, helping small firms navigate common 

problems and negotiate valuable research alliances with larger firms in the area.97  

While the market for venture capital has tightened substantially in recent years, North 

Carolina usually sits towards the top of national VC rankings.  A 2005 study ranked North 

Carolina fourth in biotechnology-specific venture capital, with $190 million in investment.98  

However, this prominent placement in the rankings dwarfs in comparison to the two leading 

states, California and Massachusetts.  In the same ranking, California led the nation in 

biotechnology venture capital investment, touting $1.8 billion in investments.  Massachusetts 

took second place with $561 million.  North Carolina has seen immense growth in the amount of 

venture capital in the state in a short period of time, with investments increasing 304% from 

1998 to 2005.  This growth outpaced California, Massachusetts, and nearly every other state in 

the top ten.99  

While venture capital firms tend to invest locally, they are not homogenous in this regard.  

Older, larger, and more experienced VCs show less local bias than younger, smaller firms.100  

VCs tend to show more local bias when they are the lead VC or the only investor.101 The 

presence of local venture capital in North Carolina is a valuable asset, particularly in giving non-

local firms the opportunity to syndicate with local firms, thus easing some concerns about 

  
97Chen, supra note 94 at 91.
98Eric Nakajima et al., A Critical Alliance: The Biotechnology & Pharmaceutical Industries in Massachusetts, 
UMASS DONAHUE INST. (2007), available at 
http://www.mhtc.org/UMass_Donahue_Institute_BioPharma_Report_11April_FINAL.pdf
99See PriceWaterhouseCoopers Money Tree Report, at www.pwcmoneytree.com (frequently updated venture capital 
statistics); see also OFF. OF SCIENCE & TECH, N.C. DEP’T OF COMMERCE, Advancing Innovation in North Carolina
(2008) at 25, available at http://www.ncscitech.com/PDF/reports/Advancing_Innovation_in_NC_Full_Report.pdf
(ranking North Carolina 10th for VC, noting that Massachusetts and California make up 60% of all US venture 
capital deals).
100Douglas Cumming and Na Dai, Local Bias in Venture Capital Investments, 17 J OF EMPIRICAL FIN. 362, 362-363 
(2007) .
101Id at 363.

www.mhtc.org/UMass_Donahue_Institute_BioPharma_Report_11April_FINAL.pdf
www.pwcmoneytree.com(frequently
www.ncscitech.com/PDF/reports/Advancing_Innovation_in_NC_Full_Report.pdf
http://www.mhtc.org/UMass_Donahue_Institute_BioPharma_Report_11April_FINAL.pdf
http://www.ncscitech.com/PDF/reports/Advancing_Innovation_in_NC_Full_Report.pdf
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geographic distance.102 An example of a non-local investment firm relying on North Carolina 

VC expertise is Switzerland’s HBM BioCapital partnering with Durham’s Hatteras Venture 

Partners to form a $140 million fund to be partially managed in Durham.  That fund has yet to 

invest in a North Carolina company, but a subsequent Hatteras fund has invested $10 million in 

four North Carolina companies.103

In 2009 North Carolina firms saw the tightest venture capital market in recent history.104  

Clay Thorp, general partner at Durham’s Hatteras Venture Partners, attributes this lack of 

funding to a decline in the number of venture capital funds nationally.  This decline, consistent 

across the country, is largely due to a growing hesitance among institutional investors like 

university endowments and pension funds to make risky venture investments.  The economic 

downturn has also led to increased competition for fewer venture dollars since fewer mature 

companies are going public or being acquired by large firms.  This leaves many late-stage 

companies reliant on venture capital funding for longer.

B. STATE SUPPORT OF ANGEL, SEED, AND VENTURE CAPITAL

Several states have launched public venture capital programs, investing state monies in 

local firms as an economic development tool.105 Critics to this approach believe the proper role 

of state government is to encourage private capital investment by promoting demand-side 

innovation rather than making publicly funded investments to increase VC from the supply side.  

  
102Id. 
103David Ranii, Four triangle companies get cash infusion, NEWS & OBSERVER, Feb. 6, 2008, available at
http://www2.nccommerce.com/eclipsfiles/18527.pdf.
104David Ranii, Venture capital runs dry for most local companies, NEWS & OBSERVER, Oct. 20, 2009, available at 
http://www.newsobserver.com/2009/10/20/148931/venture-capital-runs-dry-for-most.html?storylink=misearch.
105 Strategic Plan, supra note 40, at 48 (noting that Wisconsin, California, Washington, Pennsylvania, and New York 
have all released state funds for venture capital investment).

www.newsobserver.com/2009/10/20/148931/venture-capital-runs-dry-for-most.html?storylink=misearch.
http://www2.nccommerce.com/eclipsfiles/18527.pdf.
http://www.newsobserver.com/2009/10/20/148931/venture-capital-runs-dry-for-most.html?storylink=misearch.
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Venture capital supply, experts say, will follow the innovation.106 These public funding 

practices have been shown to have a positive impact on firms’ employment and revenues, but are 

most effective in areas with active venture capital to provide follow-on funding.  States also offer 

an array of venture capital tax credits to encourage private sector investments in local firms.107

Many venture capitalists, particularly in the current down economy, prefer to invest in the 

large number of later-stage venture-dependent companies rather than invest risky seed capital in 

unproven startups.  The scarcity of early-stage capital has led North Carolina and other states to 

provide grants to young companies struggling to bridge the funding gap between university 

research funding and venture or angel funding.108  

The North Carolina Biotechnology Center, a quasi-governmental public-private 

partnership, has created a Business and Technology Development Program to make strategic 

loans to young companies in need of early-stage capital.109 These small, high-risk, loans are 

crucial cash injections during a company’s infancy that also help attract other angel investors by 

signaling a firm’s commercial viability.  The loan amounts increase as a firm grows from infancy 

to maturity. The first loan, known as the Company Inception Loan, provides up to $30,000 for 

early-stage startups to conduct market research and develop business plans.  As a company 

moves from inception to a more research-oriented phase, it becomes eligible for two rounds of 

federal Small Business Innovation Research Grants (SBIRs).  The Biotech Center’s SBIR Bridge 

Loan allows companies up to $75,000 to maintain tech-development momentum between these 

two rounds of federal funding.  If a company’s project emerges from the second round of federal 
  

106Ronald Wirtz, Public Venture, Public Gains?, MINNEAPOLIS FED. RESERVE, (Regional Bus. & Econ. Newsl., 
Minneapolis, MN), Sept. 2002, available at 
http://www.minneapolisfed.org/publications_papers/pub_display.cfm?id=2107.
107Id.
108Richard Florida and Donald Smith, Keep the Government Out of Venture Capital, ISSUES IN SCIENCE & TECH., 
Summer 1993, at 61, available at http://creativeclass.com/rfcgdb/articles/1993-Issues_In_Science_And_Technology-
Keep_The_Government_Out_Of_Venture_Capital.pdf.
109Summary of Business Loans,  N.C. BIOTECH. CTR., http://www.ncbiotech.org/science/business_loans.html.

www.minneapolisfed.org/publications_papers/pub_display.cfm?id=2107.
www.ncbiotech.org/science/business_loans.html.
http://www.minneapolisfed.org/publications_papers/pub_display.cfm?id=2107.
http://creativeclass.com/rfcgdb/articles/1993-Issues_In_Science_And_Technology-
http://www.ncbiotech.org/science/business_loans.html.
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SBIR funding with demonstrable commercial potential, it becomes eligible for a $150,000 Small 

Business Research Loan.  Finally, if a company survives these early stages to become venture-

ready, it may be eligible for a $500,000 Strategic Growth Loan to accompany its first round of 

venture capital financing.  Each Strategic Growth Loan must be matched by an equal investment 

from a qualified investment fund.  

Since launching this loan program, the Center has invested nearly $19 million in North 

Carolina companies, helping them raise an additional $1.8 billion in follow-on funding.  Other 

quasi-governmental economic development entities like the Golden LEAF Foundation and NC 

IDEA110 also contribute to the venture capital pool.  Golden LEAF, which manages money 

awarded in a settlement between the state and the tobacco industry, invested $30 million with the 

Hatteras Biocapital fund discussed above.111 Hatteras executives say that without LEAF’s 

sizeable investment in the 2004 Hatteras Biocapital fund they never would have been able to 

raise the money necessary for subsequent VC projects in the state.112 While Golden LEAF’s 

2004 investment is still young, it already looks promising.  Early sales allowed the fund to break 

even after only five years and managers hope to cash in on the fund’s remaining thirteen 

companies soon.113

As a less risky alternative, the state has adopted strategic tax incentives to encourage 

private sector investment in local biotech startups.  These incentives encourage angel funding by 

  
110Summary of NC IDEA’s approach to grant making,  NC IDEA,
http://www.ncidea.org/content/approach+to+grant+making/962, (provides early-stage grants between $10,000 and 
$50,000 to bridge the gap between seed funding and Aeries A venture capital).  
111Deal is Finally Done: Golden LEAF Commits $30 million to New Fund, LOCALTECHWIRE, May 20, 2004, 
http://localtechwire.com/business/local_tech_wire/opinion/blogpost/1155280/.
112David Ranii, Durham fund looks good for Golden LEAF, NEWS & OBSERVER, Oct. 16, 2009, available at  
http://www.newsobserver.com/2009/10/16/143629/durham-fund-looks-good-for-golden.html?storylink=misearch.
113Lee Weisbecker, A Venture Bath, TRIANGLE BUS. J., June 22, 2007, available at 
http://triangle.bizjournals.com/triangle/stories/2007/06/25/story1.html (noting that not all venture investments are as 
successful but even unsuccessful funds can create jobs, nurture new firms, and prime the pump for venture capital 
money in the state.)

www.ncidea.org/content/approach+to+grant+making/962,
www.newsobserver.com/2009/10/16/143629/durham-fund-looks-good-for-golden.html?storylink=misearch.
http://www.ncidea.org/content/approach+to+grant+making/962,
http://localtechwire.com/business/local_tech_wire/opinion/blogpost/1155280/.
http://www.newsobserver.com/2009/10/16/143629/durham-fund-looks-good-for-golden.html?storylink=misearch.
http://triangle.bizjournals.com/triangle/stories/2007/06/25/story1.html(noting
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allowing tax credits for investments in Qualified Business Ventures (QBVs).  QBV investors 

receive a state income tax credit of 25% of their investment in any company in which the 

Biotech Center also invests.  For a business to qualify as a QBV it must have been organized in 

the last year or generate less than $5 million in annual revenue.  Individual investors are limited 

to $50,000 in tax credits annually, while investments made through pass-through entities may 

generate credits up to $750,000.114 The QBV program is set to expire in 2011.  Supporters 

justify these tax incentives by arguing that much larger follow-on investments at the venture 

capital phase will generate enough tax income to pay for earlier tax breaks to QBV angel 

investors. 

Since the supply of venture capital money is a major limiting factor in the creation of in-

state venture funds, some believe that policymakers should focus on incentivizing established 

national VC firms to fund projects in North Carolina.115 The North Carolina Biosciences 

Organization has also proposed, and Governor Beverly Perdue has supported, a “Founder’s 

Credit”116 that would exclude initial stock investors in North Carolina companies from capital 

gains tax.  This credit could encourage activity among seed and angel investors, who make the 

bulk of their money when a company goes public.117  

While a healthy supply of early-stage financing and venture capital is necessary to make 

companies commercially viable, this does not alone guarantee that firms will create jobs within 

the state.  As products mature, companies need a highly-skilled workforce capable of large-scale 

  
114N.C. Gen. Stat. § 105-163.011 (2009) (pertaining to tax credits for Qualified Business Investments).  
115Chen, supra note 94, at 100 (noting that “bringing first-time venture capital investors to a region may be more 
effective than subsidizing existing investors”).  
116Rick Smith, Perdue’s “Founder’s Credit” could spark entrepreneurs, innovators to launch new businesses, 
LOCALTECHWIRE, March 16, 2009, http://localtechwire.com/business/local_tech_wire/venture/story/4732522/.
117Qualified Business Ventures Founders Credit Fact Sheet, N.C. BIOSCIENCES ORG., available at 
http://www.ncbioscience.org/news_and_events/documents/CGTEFactSheet.pdf.

www.ncbioscience.org/news_and_events/documents/CGTEFactSheet.pdf.
http://localtechwire.com/business/local_tech_wire/venture/story/4732522/.
http://www.ncbioscience.org/news_and_events/documents/CGTEFactSheet.pdf.


22

biomanufacturing.  It is in this final step of the process where North Carolina finds its most 

valuable competitive advantage: a readily trained manufacturing labor force ready to work.  
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V.  A BIOTECHNOLOGY WORKFORCE

One of North Carolina’s greatest fundamental assets in attracting biomanufacturing and 

pharmaceutical firms is an already existing manufacturing workforce accustomed to shift 

work.118 It also does not hurt that North Carolina maintains the second lowest labor cost in the 

country, 18% below the national average.119 Realizing that one of the most important factors 

determining the location of a biotech firm is the availability of qualified workers,120 the state has 

worked hard to tailor its workforce to the industry’s unique needs.121 As discussed earlier, a 

healthy biotech cluster is composed of small R&D firms as well as large manufacturing 

operations.  This duality requires a workforce that can satisfy both of these discreet spheres.   

A. MEETING WORKFORCE NEEDS

Employment in the state’s R&D sphere grows primarily from the state’s universities, 

with most R&D employees having BS or post-grad degrees.122 North Carolina’s strong research 

universities continually graduate chemists, pharmacists, biologists, and doctors who readily fill 

these R&D positions.123 In fact, the state currently ranks 15th nationally for the number of 

biological scientists.124  

  
118Hamner, supra note 63 (many biomanufacturing operations run 24 hours a day, making shift work particularly 
important).
119Kurt Badenhausen, Best States for Business, FORBES MAG., July, 11, 2007, available at 
http://www.forbes.com/2007/07/10/washington-virginia-utah-biz-cz_kb_0711bizstates.html.
120 Audretsch, supra note 53 at 7.
121Ken Tindall, N.C. BIOTECH. CTR., Window on the Workplace 2003:  Training Needs Assessment for the 
Biomanufacturing Workforce (2003), available at    
http://www.soc.duke.edu/NC_GlobalEconomy/pdfs//biotechnology/goldenleafrpt.pdf
122N.C. BIOTECH. CTR., New Jobs Across North Carolina: Strategic Plan for Growing the Economy Statewide 
Through Biotechnology (2004) at 63, available at 
http://www.ncbiotech.org/biotechnology_in_nc/strategic_plan/Strategicplan.pdf.
123N.C. Economic Development Guide (BusinessNC.com ed.), 
http://ncedg.com/index.php?src=gendocs&ref=FocusEast&category=Home.
124Milken, supra note 2.  

www.forbes.com/2007/07/10/washington-virginia-utah-biz-cz_kb_0711bizstates.html.
www.soc.duke.edu/NC_GlobalEconomy/pdfs//biotechnology/goldenleafrpt.pdf
www.ncbiotech.org/biotechnology_in_nc/strategic_plan/Strategicplan.pdf.
http://www.forbes.com/2007/07/10/washington-virginia-utah-biz-cz_kb_0711bizstates.html.
http://www.soc.duke.edu/NC_GlobalEconomy/pdfs//biotechnology/goldenleafrpt.pdf
http://www.ncbiotech.org/biotechnology_in_nc/strategic_plan/Strategicplan.pdf.
http://ncedg.com/index.php?src=gendocs&ref=FocusEast&category=Home.
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North Carolina’s workforce is also well-suited to fill jobs in the biomanufacturing sphere 

ranking 12th nationally in the number of biological technicians.125 North Carolina’s greatest 

hope for rural economic development lies in continuing to train its workforce to fill this 

biomanufacturing sphere.  While R&D firms tend to locate close to research universities, state 

leaders hope to expand the state’s biomanufacturing workforce statewide to encourage 

biomanufacturing facilities to fan out from existing research centers to more rural areas.  

Biomanufacturing jobs require a lesser degree of scientific education than do R&D jobs, with 

67% of those in biomanufacturing and pharmaceutical manufacturing holding an associate’s 

degree or less.126 This means that the workforce can be appropriately trained using the state’s 

expansive statewide network of community colleges.  Realizing this, the state’s community 

colleges have assumed the role of “workforce intermediaries,” actively encouraging 

biomanufacturing firms to outsource their training to community colleges in hopes of anchoring 

the biotech industry in the state.127

B. WORKER TRAINING PROGRAMS

This workforce intermediary role is coordinated by a statewide public-private workforce 

training partnership known as NCBioImpact, which trains workers of all backgrounds for 

biomanufacturing jobs.  The program is funded by the State, the Golden LEAF Foundation, the 

N.C. Biotech Center, and the industry itself.  In 2003 the Golden LEAF foundation jumpstarted 

the program with a $69 million grant, hoping to eventually serve 10,000 students annually.128

The NCBioImpact umbrella includes biotech training operations in North Carolina’s 

community college system, the Biomanufacturing Research Institute at North Carolina Central 

  
125Id.
126Strategic Plan, supra note 40, at 63-64.
127 Nichola J. Lowe and Maryann P. Feldman, Job Creation in the Knowledge Economy: Lessons from North 
Carolina’s Life Science Manufacturing Initiative, 21 ECON. DEV. Q. 339, 344 (2007).   
128Golden LEAF Foundation North Carolina, Initiatives, http://www.goldenleaf.org/initiatives.html.

www.goldenleaf.org/initiatives.html.
http://www.goldenleaf.org/initiatives.html.
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University (BRITE), and the North Carolina State University Biomanufacturing Training and 

Education Center (BTEC).129 These operations offer introductory courses, firm-specific 

customized training, and a 2-year associate’s degree in applied biotechnology.130  BRITE and 

BTEC offer hands-on training facilities for bachelor’s and advanced degree programs as well as 

short industry-specific courses for community college students and incumbent workers.131 The 

N.C. State BTEC program consists of an 82,000 square foot campus complete with its own pilot-

scale manufacturing facility which plans to host 2,000 students annually.  The new facility was 

designed and equipped with nearly $13 million in in-kind contributions from industry leaders 

such as Wyeth Vaccines, Talecirs Biotherapeutics, and Biogen Idec.132  

To supplement these two large campus initiatives, the North Carolina Community 

College BioNetwork uses the state’s web of 58 community colleges to prepare new workers for 

biomanufacturing jobs across the state.  The BioNetwork offers biotech courses in 44 of these 

campuses, with 7 centers training in specific areas such as bioprocessing, pharmaceuticals, and 

bioagriculture.133 After extensive industry research, the community college system created 

BioWork, a one-semester course to prepare students for jobs as entry-level process 

technicians.134 The curriculum, created collaboratively with Biogen, Glaxo, and Bayer, includes 

basic manufacturing skills and an introduction to fundamental science.135 The program has been 

  
129Ellen James, North Carolina: A Wealth of Biotechnology Opportunities, BUS. FACILITIES MAG. (2007), available 
at http://www.businessfacilities.info/articles/global-biotech-competition-heats-up.php.  
130 Lowe, supra note 127, at 344.  
131Press Release, N.C. Biotech. Ctr., Worlds Largest Center for Educating Biotech Employees Opens (Sept. 19, 
2007), available at http://www.ncbiotech.org/news_and_events/news_releases/btec_release.html.
132 Id.
133Review of State Biomanufacturing Training Programs, BIOMANUFACTURING AND PHARMACEUTICAL TRAINING 
CONSORTIUM, available at http://www.ncbioscience.org/forums/documents/BPTC729.pdf; BioNetwork Centers, 
N.C. COMM. COLLEGE SYSTEM, http://www.ncbionetwork.org/index.php?/centers.html.
134 Boris Hartl, Biomanufacturing: A High-Growth Industry for North Carolina, 10 DRUG DISCOVERY TODAY 1494 
(2005).
135 Duke, supra note 18.

www.businessfacilities.info/articles/global-biotech-competition-heats-up.php.
www.ncbiotech.org/news_and_events/news_releases/btec_release.html.
www.ncbioscience.org/forums/documents/BPTC729.pdf;
www.ncbionetwork.org/index.php?/centers.html.
http://www.businessfacilities.info/articles/global-biotech-competition-heats-up.php.
http://www.ncbiotech.org/news_and_events/news_releases/btec_release.html.
http://www.ncbioscience.org/forums/documents/BPTC729.pdf;
http://www.ncbionetwork.org/index.php?/centers.html.
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a success, and today is a prerequisite for nearly every entry-level biomanufacturing job in the 

state.136  

The community college system also coordinates efforts with the North Carolina 

Department of Commerce to create tailor-made training programs for biotech companies targeted 

for recruitment or expansion.137 The North Carolina General Statutes provide that the 

community college system may assist businesses with customized training programs when a 

company agrees to make an appreciable capital investment that will deploy new technology, 

create jobs, and enhance the skills of workers in the state.138 The availability of customized 

training throughout the community college system’s BioNetwork has been an important 

bargaining tool in business recruitment.139 Matt Meyer, director of BioNetwork, says this 

flexibility is a valuable economic development tool, noting that “Merck and Novartis have both 

said that it was the training program that convinced them that North Carolina was the place to 

expand.”140

  
136 Lowe, supra note 127, at 345.
137Starner, supra note 10.
138N.C. Gen. Stat. 115D-5.1(e) (2009).
139 Lowe, supra note 127, at 349 (noting that finding skilled human capital is an industry-wide challenge that North 
Carolina’s worker training initiatives have addressed head on).
140 Starner, supra note 10.  
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VI.  ECONOMIC DEVELOPMENT INCENTIVES

Despite North Carolina’s emergence as a national leader in biotechnology, there is still 

fierce competition with other international biotech centers to attract young startups and large-

scale biomanufacturing.  In addition to continued investments in university research, small 

business growth, and workforce development, North Carolina’s legislature has supplemented the 

state’s economic development arsenal with a pragmatic scheme of economic development 

incentives.141 Critics of business recruitment incentives characterize them as careless giveaways 

of taxpayer funds, but proponents characterize them as a small but important piece of the state’s 

overall economic development strategy.142 Even proponents of recruitment incentives 

acknowledge that, while economic incentives are helpful, they do little to compensate for an 

unprepared workforce or inadequate infrastructure.143 Only at the margins, when all other 

factors are relatively equal, do these incentives have any real impact on a firm’s location 

decision.144 Incentives generate the greatest economic benefit when used to recruit growing 

industries with a high likelihood of job growth in existing clusters.145

A. TYPES OF ECONOMIC INCENTIVES

There are two classes of state economic incentives:  statutory incentives and discretionary 

incentives.146 Statutory incentives are tax credits awarded to qualifying businesses for making 

certain approved investments.  Some statutory tax credits are of limited utility to small biotech 

  
141UNC CTR. FOR COMPETITIVE ECONOMIES, An Evaluation of North Carolina’s Economic Development Incentive 
Programs, (2009). available at 
http://www.ncleg.net/documentsites/committees/JSCEDI/UNC%20C3E%202009%20final%20report%20to%20NC
GA%20Joint%20Select%20Committee%20on%20Economic%20Development%20Incentives.pdf (hereinafter 
“Incentives Evaluation”)
142 Id at 160-161.
143 Id at 23.  
144Id at 23. 
145 Id at 25.
146 See id generally at 11-22.

www.ncleg.net/documentsites/committees/JSCEDI/UNC%20C3E%202009%20final%20report%20to%20NC
http://www.ncleg.net/documentsites/committees/JSCEDI/UNC%20C3E%202009%20final%20report%20to%20NC


28

companies, which operate at a loss for many years, because tax credits may require immediate 

profits in order for the company to realize the benefit of the credit.147 Discretionary incentives 

are cash grants to new and expanding businesses for job creation.  Discretionary incentives may 

be more valuable to young biotechnology companies because they reduce the company’s capital 

requirements.  These incentives also allow policymakers to strategically and proactively target 

growing sectors.148 The state’s discretionary incentives are overall more likely to influence 

companies’ location decisions.149

B. RESEARCH AND DEVELOPMENT TAX CREDIT

The most beneficial statutory tax incentive for young biotech companies is the state’s 

R&D Tax Credit.150 This credit is awarded based on amounts spent on qualified research 

expenses.  The credit aims to help businesses grow by facilitating private sector investment.  The 

R&D tax credit is also designed to encourage research spending in North Carolina’s more rural 

counties.  The N.C. Department of Commerce divides the state’s counties into three tiers, based 

upon economic well-being.151 Companies conducting R&D in the state’s less developed Tier 1 

counties are eligible for a 3.25% business tax credit for all money spent on that research.152  

Research expenses which are not conducted in Tier 1 counties and are less than $50 million are 

eligible for tax credits equal to 1.25% of those expenses.  Research expenses in non-Tier 1 

counties between $50 million and $200 million are eligible for a 2.25% credit.  All research 

expenses greater than $200 million, wherever they are located, are eligible for 3.25% tax credit.  

  
147Id at 22.
148Id at 22.  
149 Id (noting that discretionary incentives can be strategically tailored to a company’s specific needs).
150 N.C. DEP’T OF REVENUE, Corporate Bulletin on Research and Development Tax Credit (2007-2008), available at   
http://www.dornc.com/practitioner/corporate/bulletins/2007-2008/III-G.pdf.
151N.C. DEP’T OF COMMERCE, County Tier Designations (2009), available at 
http://www.nccommerce.com/en/BusinessServices/LocateYourBusiness/WhyNC/Incentives/CountyTierDesignation
s/.
152N.C. Gen. Stat. 105-129.55 (2009)

www.dornc.com/practitioner/corporate/bulletins/2007-2008/III-G.pdf.
www.nccommerce.com/en/BusinessServices/LocateYourBusiness/WhyNC/Incentives/CountyTierDesignation
http://www.dornc.com/practitioner/corporate/bulletins/2007-2008/III-G.pdf.
http://www.nccommerce.com/en/BusinessServices/LocateYourBusiness/WhyNC/Incentives/CountyTierDesignation
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Also aiming to encourage public-private partnerships and academic R&D, the statute provides an 

especially favorable tax credit of 20% for all research outsourced to a university in the UNC 

system.  

Acknowledging that many biotechnology firms may not turn a profit for nearly a decade, 

the statute provides a carryforward provision whereby any credits earned may be carried forward 

for 15 years.  These accrued credits may not exceed 50% of the amount of tax which is due.  The 

R&D tax credit encourages large investments, particularly in targeted low-growth areas, and only 

rewards those companies that are successful.  A study by the UNC Center for Competitive 

Economies revealed that the credit is associated with steady job growth at firms receiving the 

credit.153 This is in contrast to the machinery and equipment tax credit, which has been 

associated with job loss.154 While statutory incentives quietly assuage a company’s tax burden, a 

survey revealed that 62% of executives at companies receiving tax credits were unaware that 

their company received the incentive, indicating that credits are not likely to impact many 

business decisions.155

C. DISCRETIONARY INCENTIVES

An important discretionary economic development incentive, particularly for recruiting 

large-scale biomanufacturers, is the Jobs Development Investment Grant (JDIG).156 First 

proposed by Governor Mike Easley in 2002, the JDIG provides annual grants to new or 

expanding industry, achieving the twin aims of economic development strategy: to grow and 

recruit jobs.  In order to encourage high-paying job expansion the amount of the grant is 

  
153Incentives Evaluation, supra note 141 at 29.
154 Id at 29-30 (recommending that the machinery and equipment tax credit be repealed).
155 Id at 24.  
156N.C. DEP’T OF COMMERCE, Job Development Investment Grants, 
http://www.nccommerce.com/en/BusinessServices/LocateYourBusiness/WhyNC/Incentives/Job+Development+and
+Investment+Grant/.

www.nccommerce.com/en/BusinessServices/LocateYourBusiness/WhyNC/Incentives/Job+Development+and
http://www.nccommerce.com/en/BusinessServices/LocateYourBusiness/WhyNC/Incentives/Job+Development+and
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calculated as a percentage of the withholding taxes paid by new employees hired by the 

company.  Rather than generating economic development through research expenditures, the 

JDIG focuses directly on the “creation of new jobs, an enlargement of the overall tax base, an 

expansion and diversification of the State's industrial base, and an increase in revenue to the 

State and its political subdivisions.”157 Basing this incentive on employee withholding taxes 

means that if a company cuts jobs or lowers wages they, in turn, increase their own tax liability.  

In order to be eligible for a JDIG, a special committee must find that a particular project 

meets a set of legislatively prescribed criteria.158 JDIGs are only eligible for new and expanding 

projects for which the benefit to the state exceeds the costs of the grant and where the project 

would not have occurred in North Carolina without the grant.  The committee must find that the 

grant will result in a net increase in employment and strengthen the economy.  In making its 

grant determination the committee may also consider the sustainability of the proposed new jobs, 

the wages to be paid, employee skill levels, and the tier status of the proposed location.   Perhaps 

the most important JDIG criterion is that the grant must be necessary for the project to be 

completed in the North Carolina, rather than elsewhere.

The committee also has discretion over the specific terms of a JDIG.  JDIG grants can 

vary from 10% to 75% of withholdings for all eligible new employees.159 In determining the 

amount of a grant award, the committee may consider the extent to which a project enhances an 

existing cluster or may attract follow-on investment by suppliers and vendors.160 Other factors 

include the projected length of employment, room for employee advancement, and whether the 

  
157N.C. Gen. Stat. §143B-437.50 (2009)
158N.C. DEP’T OF COMMERCE, Criteria for Operation and Implementation of Job Development Investment Grant 
Program (2007) (hereinafter “JDIG Criteria”), available at http://www.nccommerce.com/NR/rdonlyres/54DAE72A-
DCF6-44FF-9EEF-DB0F2998A22A/1267/CRITERIA_OF_JDIGFeb16_09.pdf.
159 N.C. Gen. Stat. §143B-437.56(a) (2009)
160JDIG Criteria, supra note 158 at 24. 

www.nccommerce.com/NR/rdonlyres/54DAE72A-
http://www.nccommerce.com/NR/rdonlyres/54DAE72A-


31

project will be located in a low-tier county.  For a project in a highly developed Tier 3 county to 

be JDIG-eligible, it must create at least 20 permanent positions, while projects in less developed 

Tier 1 counties need only create 10 positions.  

Several important protections are built into JDIG grants to hold businesses accountable.  

Businesses must maintain operations at the project location for 150% of the term of the grant.  If 

they fail to adhere to the terms of the grant, a claw-back provision allows the state to recapture 

any funds awarded to the project.161 Jobs must also meet certain wage and benefit criteria.  The 

committee is limited to 25 grants annually and each grant may not exceed 12 years.  Cumulative 

annual grant amounts may not exceed $10 million.  

The JDIG has been an important recruiting tool for major pharmaceutical investments 

like Merck’s 300-employee, $300-million vaccine plant in Durham.  Merck received a JDIG 

valued at $4.1 million.162 Most recently Talecris Biotherapeutics received a JDIG for its $268.7 

million expansion in Johnston County.  Talecris’ JDIG could be worth as much as $3.66 million 

and is projected to create 295 jobs with an average annual salary of $51,066.  The average salary 

in Johnston County is $33,800.163 Data analyzing JDIG recipients’ progress towards job goals 

shows that most companies take their time meeting job-growth requirements, but many exceed 

JDIG requirements within three years.164

Another important discretionary tool is the One North Carolina Fund.  The Fund consists 

of annual non-recurring legislative appropriations made available to recruit or expand targeted 

industries.  This fund can only be accessed if there is competition for the targeted project with 
  

161 N.C. Gen. Stat. § 143B-437.59 (2009)
162Jack Lyne, JDIG Aid Helps NC Land Two High-Tech Projects, 661 High-End Jobs, SITE SELECTION MAG., Sept, 
2004, available at http://www.siteselection.com/ssinsider/incentive/ti0409.htm.
163 Press Release, N.C. OFF. OF THE GOVERNOR, Talecris to Invest $269.7 million to Expand in Johnston County 
(Nov. 13, 2009), available at 
http://www.nccommerce.com/en/PressRoom/PressReleases/11132009TalecristoInvest2687MilliontoExpandinJohnst
onCounty.htm.
164 Incentives Evaluation, supra note 141, at 137-140.

www.siteselection.com/ssinsider/incentive/ti0409.htm.
www.nccommerce.com/en/PressRoom/PressReleases/11132009TalecristoInvest2687MilliontoExpandinJohnst
http://www.siteselection.com/ssinsider/incentive/ti0409.htm.
http://www.nccommerce.com/en/PressRoom/PressReleases/11132009TalecristoInvest2687MilliontoExpandinJohnst
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other states or nations.165 Awardable at the discretion of the Governor, the fund is intended to be 

used when decisive action must be taken quickly to secure a project.  

For a company to be eligible for One North Carolina funds, a local government must 

match the amount of the state grant by providing services, donating land, or providing requisite 

infrastructure.  Unlike the JDIG, there need not be a finding that the expansion would not occur 

if not for the grant.  Expenses eligible for the grant include equipment, structural improvements, 

or utility infrastructure expansion.  All funds are contingent upon an agreement to create or retain 

a certain number of jobs at certain salaries.  Along with the JDIG, Talecris Biotherapeutics also 

received a $250,000 grant from the state’s One North Carolina fund, and the same amount of 

local matching from Johnston County.  

  
165N.C. DEP’T OF COMMERCE, Guidelines for One North Carolina Fund (2004), available at 
http://www.nccommerce.com/NR/rdonlyres/2F5E8DCB-9D3B-4F8C-991A-
D0361D1AD355/957/OneNCGuidelines8204condensedaspublished2.pdf.

www.nccommerce.com/NR/rdonlyres/2F5E8DCB-9D3B-4F8C-991A-
http://www.nccommerce.com/NR/rdonlyres/2F5E8DCB-9D3B-4F8C-991A-
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VII.  CONCLUSION

A survey performed by the Biotech Industry Research Group reports that the most 

important factors determining the location of a biotech firm are a close proximity to major 

suppliers, qualified workers, capital funds, and research universities.166 North Carolina has made 

itself a winner on all fronts and should continue to make the investments necessary to stay on 

top.  While the state has had great success in the past, it cannot rest on its laurels.  North Carolina 

must move forward with the same energy and entrepreneurial spirit that helped form the state’s 

biotechnology clusters twenty years ago.  Those early efforts have given North Carolina an 

excellent foundation on which to grow, but in order to maintain competitiveness in this ever-

changing, rapidly evolving industry, policymakers must make investments today to secure the 

industry’s future tomorrow.  

To promote university technology transfer the state should encourage university-industry 

partnerships and continue recruiting star faculty to increase academic R&D knowledge spillover.  

To help new firms raise capital, the General Assembly should make the Qualified Business 

Ventures tax credit permanent and incentivize early stage seed funding by passing the Founder’s 

Tax Credit to reduce capital gains taxes for founding investors.  The state should also continue to 

upskill its workforce by encouraging education in the basic sciences and increasing investments 

the state’s community colleges and BioNetwork.  Finally, leaders should aggressively recruit 

large-scale pharmaceutical and biomanufacturing firms to biotech clusters, using strategic 

economic incentives when appropriate.  More funding should be devoted to discretionary 

incentives like the JDIG and the General Assembly should make funding for the One North 

Carolina Fund recurring.  
  

166Audretsch, supra note 53 at 7
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This paper has examined the industry, its geographic tendencies, and the policies, trends, 

and investments that have made biotech a success in North Carolina.  Continued efforts by 

informed policymakers to amass intellectual human capital, encourage innovation 

commercialization, upskill the workforce, and strategically recruit industry leaders can cement 

biotech as a cornerstone of the state’s new economy, strengthening global competiveness and 

bettering the lives of all North Carolinians.




