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Executive Summary
The North Carolina Biotechnology Center’s (NCBiotech) intentional, long-term commitment to advancing the life sciences industry as both an economic development
and innovation driver for the state is paying both economic and health-related dividends amidst the COVID-19 pandemic. The pandemic-induced economic shutdowns
and resulting recession have emphasized the importance of an industry that consistently generates strong economic output, high-wage jobs, and outsized economic
impacts, even during economic downturns. Both nationally, and in North Carolina,
the life sciences industry has served as a buffer against recent recessions, lending
much-needed job stability and even growth during difficult economic periods.
At the same time, the pandemic has shone a spotlight on the critical value and need
for robust, resilient, high-functioning life sciences industries and ecosystems that
can mobilize to meet both the immediate and longer-term challenges of a global
health crisis. The pandemic has made clear the importance of a strong ecosystem
that can rapidly develop and deploy new diagnostics, therapeutics, vaccines, ventilators, personal protective equipment, and more. Meeting this challenge requires a
well-established industrial life sciences ecosystem that innovates through research
and development; that has the advanced manufacturing expertise and agility to
pivot production; and that can meet the sophisticated distribution and logistics
requirements of rapid and widespread deployment. The life sciences innovation
ecosystem has unique requirements to meet the demand for high-skilled STEM and
production talent, to harness significant capital resources, to facilitate research and
clinical partnerships, and to advocate for supportive public policies. It is this mission
that NCBiotech has advanced for nearly four decades, ensuring North Carolina’s life
sciences industry is consistently moving forward toward a thriving and “ideal” life
sciences ecosystem.
NCBiotech’s strategic investments and role as the industry’s “connective tissue” in
North Carolina have enhanced the innovation ecosystem for life sciences development and the ability to help meet the challenges of the pandemic. NCBiotech has
focused its initiatives around five domains: funds for commercializing university
research and boosting early-stage company development; talent development
initiatives and career networking; industry connections to fill gaps; unique spaces to
accelerate company growth; and access to high-value information resources.
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Since 2008, the Evidence and Opportunity biennial reports have assessed and documented the
position, performance, and economic impacts of the life science industry in North Carolina and
NCBiotech’s role, impacts, and progress toward achieving its vision of “North Carolina: a global life
science leader.”

North Carolina’s Life Science Industry Growth Accelerating, Among
Fastest-Growing Top-Tier States
Job growth in North Carolina’s large and leading life sciences industry accelerated in 2018, outpacing
national growth to reach more than 83,000 employees across 4,210 state business establishments.
The accelerating growth has enabled the state to increase its share of national industry jobs and has further solidified North Carolina’s position as a leading U.S. and global life sciences cluster. Toward the end
of the record-setting economic expansion of the 2010s, life sciences employment growth accelerated,
with the state seeing its largest single-year job growth rate since 2012—increasing by 8.2 percent.1
The life sciences continue to be a leading growth driver for the North Carolina economy, contributing faster employment and establishment growth in recent years relative to the overall private
sector and driving outsized economic impacts by generating high-wage, high-quality jobs (see
Figures ES-1 and ES-2).
Figure ES-1: Life Science Industry Employment Trends, North Carolina and the United States, 2001–2018
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Source: TEConomy Partners’ analysis of U.S. Bureau of Labor Statistics, Quarterly Census of Employment and Wages (QCEW)
data; enhanced file from IMPLAN.
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The life science industry growth trend for both the U.S. and North Carolina has been impacted by a shift in the federal industry classifications
in one of its five major subsectors—bioscience-related distribution. For a discussion on this, see the Appendix to this report.

EVIDENCE & OPPORTUNITY 2020: IMPACT OF LIFE SCIENCES IN NORTH CAROLINA

Figure ES-2: NC Life Science Industry Growth Trends Relative to the Private Sector, 2016-18
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Source: TEConomy Partners’ analysis of U.S. Bureau of Labor Statistics, Quarterly Census of Employment and Wages (QCEW)
data; enhanced file from IMPLAN.

The steady growth and resiliency of the life sciences have acted as an important buffer during past
recessions, a key characteristic as the state and nation recover from the 2020 recession that was
brought on by pandemic-related economic shutdowns. Looking back at the prior two recessions in
the early and late 2000s, in both instances, North Carolina’s private sector saw significant employment declines while the life sciences industry grew.2
North Carolina’s life sciences cluster stands out
for its diversity and breadth of strengths and
North Carolina is one of just
specializations. The state has a “specialized” emten states with a “specialized”
ployment concentration in three of the five major
employment concentration in three
industry subsectors—drugs and pharmaceuticals;
or more life sciences subsectors.
research, testing and medical labs; and agricultural feedstock and industrial biosciences; and a
high concentration in a fourth, life science-related
distribution. North Carolina is one of just ten states with a specialized employment concentration in
three or more life sciences subsectors.3 Each of the industry’s five major subsectors have contributed to the overall job gains since 2016.

2

3

Following the 2001 recession, the North Carolina private sector declined by 1.8 percent while life sciences grew by 2.3 percent. Over the
Great Recession, from the employment peak in 2007 through the trough in 2010, the North Carolina private sector declined by 8.5 percent
while life sciences grew by 1.9 percent.
TEConomy/BIO, “The Bioscience Economy: Propelling Life-Saving Treatments, Supporting State & Local Communities,” 2020.
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The Life Sciences Span All Regions of North Carolina
NCBiotech has worked and invested deliberately to establish a broad-based life sciences cluster
across the state. The diverse geographic footprint of the industry, with respect to both employment
and industry subsectors, is shown in Figure ES-3.
Figure ES-3: North Carolina’s Life Science Company Locations
by Industry Subsector and Employment Level
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Source: NCBiotech company database.

North Carolina’s Performance Against Other Top-Tier Life Sciences States
North Carolina’s 83,000 jobs place it ninth among states in life sciences employment, a position
the state has maintained in recent years. The state is one of five among the top ten life sciences
states with a “specialized” industry employment concentration, signaling the industry’s outsized
importance to North Carolina’s economy relative to other sectors.
Four of the leading life sciences states, including North Carolina, have seen double-digit job growth
since 2016. While in the prior assessment, North Carolina was among the slowest-growing top-tier
states, its recent growth rate is among the fastest. Massachusetts is rapidly growing its industry
base and realizing growth from its more than decade-long strategic investments in the industry,
which have totaled more than $1 billion. Despite being among the national leaders, New York and
Texas represent large states still emerging in the life sciences with large and rapidly rising industry
bases and key investments.
North Carolina’s life science industry growth and specialization position it firmly in the upper right
quadrant of the bubble chart in Figure ES-4. And while the state should be lauded for its wellearned position among leading states, the graphic illustrates the fierce competition North Carolina
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faces with some states growing faster, and others with greater concentrations. The sheer size of
California’s life science industry (size of the bubble) is evident at close to three times the size of
Massachusetts, the second-largest industry state.
Figure ES-4: Life Science Industry Positioning Among Top-Tier States: Employment Size, Concentration,
and Recent Trends
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Total Economic Impacts of North Carolina’s Life Science Industry
Reach $84 Billion, Nearly 224,000 State Jobs
North Carolina’s life science industry maintains
a large base of existing high-paying jobs and
Including multiplier effects, the life
consistently generates new employment
science industry’s economic impact
opportunities across each region of the state
accounts for 4% of total state employment and 8% of overall state output.
and its varied, highly concentrated component
subsectors. This translates into outsized
impacts for an industry generating high-value
products, services, and innovations—broader economic impacts that extend throughout the state
via the industry’s extensive supply chain network and the personal spending of its workforce.
North Carolina’s nearly 67,000 “direct” industry jobs recorded by the Center’s research team in 2020
span 752 individual companies and serve as the input to the economic impact modelling.4 This direct
life sciences employment and an estimated $55.4 billion in corporate revenues generate:
•
•

More than $84 billion in total economic impact in terms of statewide business activity or
economic output (Figure ES-5).
Nearly 224,000 total jobs supported by the life sciences industry across North Carolina—accounting for 4 percent of total employment in the state.

Figure ES-5: The Economic Contribution of the Life Science Industry
to the North Carolina Economy, 2020
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Source: TEConomy Partners’ analysis of NCBiotech data using IMPLAN.
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The preceding industry analysis is based on federal data, which allow TEConomy to make key comparisons across all states. The data utilized
here to measure the industry’s impacts in North Carolina are from NCBiotech’s detailed database of companies regularly maintained by the
Center’s research team. NCBiotech’s data are available with no time lag, unlike the federal data, and therefore represent the situation for life
sciences in 2020.
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The industry’s impacts in North Carolina have grown significantly over time. Since the initial impact
assessment in the first edition of Evidence and Opportunity in 2008:
•
•
•

The direct employment of the life science industry has increased by more than 26 percent
and the estimated revenues of the industry have grown even more rapidly, by 93 percent.5
The total impact on state output estimated for the life science industry has increased by 84
percent to more than $84 billion in 2020.
The life science industry generated $2.3 billion in state and local government revenues in
2020, up from $1.4 billion in 2008, even as the corporate tax rate has decreased.

NCBiotech’s Role in Enhancing the Life Sciences Ecosystem, Catalyzing
Industry Development, and Meeting the Challenge of a Global Pandemic
For nearly four decades NCBiotech has played a major, multi-faceted role in ensuring life sciences
companies at all sizes and stages of development are able to access and leverage the research,
technology, talent, and capital resources throughout the state and beyond. The Center has been
especially agile in pivoting to areas of new opportunity and in recognizing the changing needs
or gaps among the different functions of the ecosystem. Today, NCBiotech offers resources and
services in a set of five domain areas:
•
•
•
•
•

Funds for commercializing university research and boosting early-stage company development;
Talent development initiatives and career networking;
Industry connections to fill gaps;
Unique spaces to accelerate company growth; and
Access to high-value information resources.

The specific programs and activities of the Center can be assigned along the chain of activities that
are necessary in the context of technology- or innovation-based economic development (TBED)
ingredients that lead to thriving industry clusters. Each element of this chain and the corresponding
NCBiotech programs are displayed in Figure ES-6. What stands out is the comprehensive and strategic nature of the programming to address every key element of the TBED chain that extends out
from basic scientific research to applied R&D, addressing the ecosystem for investment capital and
workforce, and on through to support for business formation, attraction, and retention.

5

Part of this rapid growth in revenues can be attributable to changes in the underlying IMPLAN model, with the remainder being attributable to
the increasing role of manufacturing and other high value-added components in the sector.
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Figure ES-6: Technology-Based Economic Development Chain and NCBiotech Programs and Initiatives
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The Economic Impact of NCBiotech on the Development
of the North Carolina Life Science Industry
In addition to NCBiotech’s broad strategic impact on the industry through its role as connector
and facilitator, the Center has directly supported the growth and development of the life science
industry in North Carolina in two principal areas:
•

•

Supporting the growth and development of the industry through its Emerging Company
Development Program, through which the Center invests in promising, emerging life science
companies across the state; and
Supporting industry growth and development via retention, expansion, and recruitment
activities, largely by providing its specialized life sciences capabilities, knowledge, and relationships to the North Carolina Department of Commerce, regional economic development
organizations, and city and county economic development departments.

Targeted, early-stage loans to life science businesses help create and support business activity,
which has a long-term impact on the state’s economy. As a result, NCBiotech’s loan programs
create a “portfolio” of businesses assisted by the Center, and the operations of these businesses
created or assisted represent the economic development impacts associated with NCBiotech.
Since 1989, NCBiotech has made business loans to 220 companies, of which 111 are currently
active in some form and employ 2,873 workers today with estimated revenues totaling $3.1
billion.6 The firms have the following broader economic impacts in North Carolina:
•
•
•

Generating $4.7 billion in economic activity in the state;
Creating or supporting 11,214 jobs earning $817 million in labor income; and
Generating an estimated $127.2 million in state and local tax revenues.

North Carolina Receives a Strong Return on its Investment in NCBiotech
The active NCBiotech loan recipient companies are estimated to generate $127.2 million in combined
state and local government revenues. Of this total, $78.2 million is estimated for state government
revenues specifically. This amount is nearly six times greater than the state’s appropriation to
NCBiotech of $13.6 million for the current fiscal year.

NCBiotech supports the broader business recruitment and expansion efforts of the Economic
Development Partnership of North Carolina and other economic development organizations. With
offices across the state, NCBiotech’s team provides expert knowledge of the industry to support
state and regional life science business attraction, expansion, and retention efforts. In Fiscal Years
2019 and 2020 the Center assisted its economic development partners with 30 company proj-

6

Some of these companies may have been acquired by other companies or have changed their names and, thus, may be active in some form. In
cases where a company was known to be acquired, the acquiring company was included.
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ects; which, based on data provided by NCBiotech have the potential to create a total of 4,312
jobs once they reach their projected employment levels. Once they reach the full expected levels
of employment in North Carolina, these projects are expected to generate:
•
•
•

$5.4 billion in economic activity;
Support 13,357 jobs earning $1.0 billion in labor income; and
Generate $136.6 million in combined state and local government revenues.

The Evolving Role and Focus of NCBiotech’s Industry and Ecosystem
Support—Highlighting New Center Initiatives
NCBiotech has been a successful catalyst and partner for the state’s life sciences ecosystem by
continually evaluating and evolving in its service domains and functions. Highlights of recent activities and new programmatic developments for the Center include the following.
Workforce Development: New Initiatives Aimed at Developing a Broader, More Diverse and
Inclusive Life Sciences Talent Pool
NCBiotech has long made workforce preparedness and development a priority and key pillar of its
mission, with a commitment to initiating and supporting activities of the state and partner organizations that extends back to the 1980s. Recently, the Center has begun work on several new programs to support life science workforce development in North Carolina, including a major emphasis
on expanding life sciences career awareness to engage and develop a broader, more diverse and
inclusive talent pool. These initiatives include:
•
•

•

•

•
•

x

A Veterans Outreach Program, established to bring together North Carolina's leading life
science cluster with the state's sizable military presence.
The Building Up Local Life Sciences (BULLS) initiative, representing a collaboration between
NCBiotech and various partners within the local community in Durham focused on expanding
the breadth, diversity, and scope of talent available to support the region's life science industry.
A partnership with NIIMBL and NextFlex, the nation’s flexible hybrid electronics manufacturing institute, to support the development of eight new advanced manufacturing education
programs through the Manufacturing Engineering Education Program (MEEP), including a
program focused on biopharmaceuticals will be launched in Durham.
A COVID-19 Life Science Workforce Support initiative focused on supporting the training
and connection of workers displaced or unemployed due to COVID-19 with jobs at life
science companies that are currently working on treatment, therapy, vaccines, and equipment
in response to the pandemic.
The Pharma K12 Workforce Development Training Initiative engaging high school graduates who are interested in life sciences careers in the state’s Eastern region.
The CRO Collaborative, providing a forum to improve specialized training in clinical research,
broaden access to internships, and increase awareness of CRO industry trends and career
opportunities.
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Enhancing Access to Risk Capital, Valuable Mentoring for Early-Stage Innovative Companies
NCBiotech’s Southeastern Office has launched the NC Bioneer Venture Challenge, a life sciences-focused innovation venture challenge to raise the profile, increase the volume, and enhance the
success of life science commercialization, entrepreneurs, and companies in the region. NCBiotech
seeks to expand this challenge statewide.
Guiding a Focus on High-Impact “Solutions and Opportunities” for NCBiotech: The Focused
Initiatives Team (“FIT”)
In the spirit of continually looking ahead and expanding its impact, NCBiotech has created its
Focused Initiative Team or “FIT” to guide its continued evolution into a more fully integrated life
science technology-based economic development (TBED) organization. This evolution is shaped
by the demands of an increasingly competitive global life science industry and the opportunities
that life sciences offer for improving the lives of North Carolinians.
FIT is reviewing current national and global biotechnology trends and an evaluation of their potential impact on North Carolina. From this evaluation, recommendations will be made for prioritizing
existing NCBiotech resources and opportunities for future funding. FIT is also developing a new
assessment tool that will allow for a more objective evaluation and comparison of new opportunities for life sciences economic development. Finally, FIT continues to work with various internal and
external partners to identify and evaluate new initiatives and programs that involve important life
science sectors upon which future scientific and economic growth can occur.

Meeting the Challenge of a Global Pandemic: North Carolina’s Life
Science Industry Mobilizes and NCBiotech Supports and Facilitates a
Substantial and Holistic Response to COVID-19
NCBiotech has played a critical enabling role in the state’s life science ecosystem and meeting
both immediate and longer-term needs that have arisen out of the COVID-19 pandemic. The
Center’s role is best described as connector, funder, supporter, communicator, and guider and
has played out across the four response domain areas highlighted in Figure ES-7. Because of its
well-established position as the “connective tissue” in the state’s life sciences ecosystem, NCBiotech has a unique ability to rapidly mobilize varied life sciences entities, assets, and resources
efficiently and step into these vital roles during a public health crisis.
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Figure ES-7: NC Life Sciences Ecosystem Response to COVID-19 Pandemic—Key Domains and
NCBiotech’s Role
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This seventh biennial assessment of North Carolina’s life science industry reinforces why life
sciences matter from an economic development perspective, highlighting the continued outsized
impacts generated by the industry and the initiatives and strategic investments of NCBiotech. The
state has invested decades in establishing itself as a national and global industry leader, enabling
North Carolina to play a key role in addressing the global pandemic. But even with this established
track record and continued momentum, the industry’s success in North Carolina is never fully guaranteed moving forward. The competition for life sciences development is fierce, and other states,
regions, and nations are making significant investments to advance their life science industries and
leverage comparative advantages. As it has done throughout its nearly four-decade history, NCBiotech is looking ahead to how to continue this success.
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Introduction
The COVID-19 pandemic has shone a spotlight on the critical value and need for
robust, resilient, high-functioning life sciences industries and ecosystems that can
mobilize to meet both the immediate and longer-term challenges of a global health
crisis. While much attention has been focused on healthcare delivery—no doubt a
vital component of the global response—the pandemic has made clear the importance of a strong ecosystem that can rapidly develop and deploy new diagnostics,
therapeutics, vaccines, ventilators, personal protective equipment, and more. Meeting this challenge requires a well-established industrial life sciences ecosystem that
innovates through research and development; that has the advanced manufacturing
expertise and agility to pivot production; and that can meet the sophisticated distribution and logistics requirements of rapid and widespread deployment. To reach
this capability requires attention to the unique life sciences innovation ecosystem
demands to develop the needed high-skilled STEM and production talent, harness
significant capital resources, facilitate research and clinical partnerships, and advocate for supportive public policies. It is at this intersection that the North Carolina
Biotechnology Center (NCBiotech) has worked for nearly four decades, ensuring
North Carolina’s life sciences industry is consistently moving forward and advancing
toward a thriving and “ideal” life sciences ecosystem.
NCBiotech represents an early and leading state-level investment and focus on
life sciences industry development, and the foresight of North Carolina’s focus
continues to pay economic, innovation, and quality-of-life dividends for the state’s
residents, patients, and consumers around the world. NCBiotech’s strategic investments and role as the industry’s “connective tissue” in North Carolina have
enhanced the innovation ecosystem for life sciences development and the ability
to help meet the challenges of the pandemic. NCBiotech has focused its initiatives
around five domains: funds for commercializing university research and boosting
early-stage company development; talent development initiatives and career networking; industry connections to fill gaps; unique spaces to accelerate company
growth; and access to high-value information resources.
North Carolina’s intentional, long-term focus on the industry as an economic development driver is paying dividends as the pandemic-induced economic shutdowns
and resulting recession have emphasized the importance of an industry that consistently generates strong economic output, high-wage jobs, and outsized economic
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impacts, even during economic downturns. Both nationally, and in North Carolina, the industry has
served as a buffer against recent recessions, lending much-needed job stability and even growth
during difficult economic periods.
Since 2008, the Principals of TEConomy Partners, LLC (TEConomy) have assessed and documented the position, performance, and economic impacts of the life science industry in North
Carolina and NCBiotech’s role, impacts, and progress toward achieving its vision of “North Carolina:
a global life science leader.” This seventh biennial edition of Evidence and Opportunity begins by
assessing the industry’s performance against the U.S. and with comparisons against other top-tier
life science states. The report then turns to the economic impacts and contributions of the industry, and key NCBiotech programs, to the state economy as well as highlights the role of NCBiotech
in responding to the COVID-19 pandemic.

2
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I. North Carolina’s Life Science
Industry Growth Accelerating, Among
Fastest-Growing Top-Tier States
Job growth in North Carolina’s large and leading life sciences industry accelerated
in 2018, outpacing national growth to reach more than 83,000 employees across
4,210 state business establishments. The accelerating growth has enabled the
state to increase its share of national industry jobs and has further solidified North
Carolina’s position as a leading U.S. and global life sciences cluster. Toward the end
of the record-setting economic expansion of the 2010s, life sciences employment
growth accelerated, with the state seeing its largest single-year job growth rate
since 2012—increasing by 8.2 percent.7
The life sciences continue to be a leading growth driver for the North Carolina
economy, contributing faster employment and establishment growth in recent years
and driving outsized economic impacts by generating high-wage, high-quality jobs
(see Figures 1 and 2). These jobs, employing North Carolinians across a breadth of
life sciences research and development, manufacturing, and distribution operations,
pay nearly $98,000 annually, on average.
North Carolina has grown its life science industry base by nearly 21,000 jobs since
the economic expansion took hold in 2010, an increase of 33 percent compared
with 18 percent for the U.S. during this same period. While annual life sciences
industry growth averaged 3.7 percent during the expansion, it was driven by two
industry growth spurts in 2012 and 2013, then again in 2018.

7

The life science industry growth trend for both the U.S. and North Carolina has been impacted by a shift in the federal
industry classifications in one of its five major subsectors—bioscience-related distribution. For a discussion on this, see
the Appendix to this report.
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Figure 1: Life Science Industry Employment Trends, North Carolina and the United States, 2001–2018
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Source: TEConomy Partners’ analysis of U.S. Bureau of Labor Statistics, Quarterly Census of Employment and Wages (QCEW)
data; enhanced file from IMPLAN.

The steady growth and resiliency of the life
sciences have acted as an important buffer
during past recessions, a key characteristic as
the state and nation recover from the 2020
recession that was brought on by pandemic-related economic shutdowns. Looking back
at the prior two recessions in the early and
late 2000s, in both instances, North Carolina’s
private sector saw significant employment
declines while the life sciences industry grew.8

Looking back at the prior two
recessions in the early and late
2000s, in both instances, North
Carolina’s private sector saw
significant employment declines
while the life sciences industry grew.

This biennial report will focus primarily on the most recent period for which detailed federal employment metrics are available—2016 through 2018. As shown in Figure 2, the life sciences have

8

4

Following the 2001 recession, the North Carolina private sector declined by 1.8 percent while life sciences grew by 2.3 percent. Over the
Great Recession, from the employment peak in 2007 through the trough in 2010, the North Carolina private sector declined by 8.5 percent
while life sciences grew by 1.9 percent.
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outpaced overall private sector establishment and employment growth and have seen average
wages increase at a rate just behind the overall economy.
Figure 2: NC Life Science Industry Growth Trends Relative to the Private Sector, 2016-18
10.1%

9.6%

7.6%
6.8%

3.4%

Establishments

4.0%

Employment
Total Private Sector

Wages

Life Science Industry

Source: TEConomy Partners’ analysis of U.S. Bureau of Labor Statistics, Quarterly Census of Employment and Wages (QCEW)
data; enhanced file from IMPLAN.

The large size of the industry and increasing market share nationally, translates into an industry
that is 50 percent more concentrated, or “specialized,” in North Carolina compared with the national average. Measured by a location quotient (LQ), North Carolina’s share of private sector jobs in
the life sciences is 50 percent greater than that same share for the nation, an LQ of 1.50 (Table 1).
When a state has a significantly greater share of jobs in a specific industry, 20 percent or greater, it
can be deemed a specialization for the state.
North Carolina’s life sciences cluster stands
out for its diversity and breadth of strengths
North Carolina is one of just
and specializations. The state has a specialized
ten states with a “specialized”
concentration in three of the five major subsecemployment concentration in three
tors—drugs and pharmaceuticals (LQ of 2.38);
or more life sciences subsectors.
research, testing and medical labs (LQ of 1.92);
and agricultural feedstock and industrial biosciences (LQ of 1.20); and a high concentration in a
fourth, life science-related distribution (LQ of 1.12). North Carolina is one of just ten states with a
specialized employment concentration in three or more life sciences subsectors.9

9

TEConomy/BIO, “The Bioscience Economy: Propelling Life-Saving Treatments, Supporting State & Local Communities,” 2020.

5

EVIDENCE & OPPORTUNITY 2020: IMPACT OF LIFE SCIENCES IN NORTH CAROLINA

Each of the industry’s five major subsectors—noted in the text box and listed in Table 1 below—
have contributed to the job gains since 2016. While this is in line with across-the-board subsector
growth nationally, North Carolina’s life science companies outpaced their counterparts nationally in
hiring across four of the five areas (Figure 3).
Table 1: Summary Employment Metrics, North Carolina and U.S., 2018
NC Establishments
Life Sciences & Major
Subsectors

NC Employment

U.S.
Employment

NC
Location
Quotient,
2018

Count,
2018

Change,
201618

Count,
2018

Change,
201618

Change,
2016-18

4,210

9.6%

83,245

10.1%

7.2%

1.50

43

-4.4%

2,448

5.0%

0.9%

1.20

1,986

23.0%

18,122

18.5%

16.1%

1.12

Drugs & Pharmaceuticals

122

-2.4%

21,705

5.1%

3.1%

2.38

Medical Devices &
Equipment

192

-2.0%

8,504

1.1%

5.3%

0.76

1,868

0.3%

32,467

12.4%

4.0%

1.92

Total Life Sciences
Agricultural Feedstock &
Industrial Biosciences
Bioscience-related
Distribution

Research, Testing, & Medical
Laboratories

Source: TEConomy Partners’ analysis of U.S. Bureau of Labor Statistics, QCEW data; enhanced file from IMPLAN.

Defining the Life Science Industry
The latest biennial TEConomy/Biotechnology Innovation Organization (BIO) State Initiatives report,
The Bioscience Economy: Propelling Life-Saving Treatments, Supporting State & Local Communities
2020, continues the nearly two-decade development and reporting out of an evolving set of major
aggregated groupings that organize the life science industry into five major subsectors shown here.
The definition allows for comparable analysis of industry performance across states and metro
regions. For a detailed list of the North American Industry Classification System (NAICS) industry
codes that define each subsector, see the Appendix to this report.

Agricultural
Feedstock
& Industrial
Biosciences
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Drugs &
Pharma

Medical
Devices &
Equipment

Research,
Testing &
Medical Labs

BioscienceRelated
Distribution
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Figure 3: Life Science Industry Employment Trends, Overall and by Major Subsector, NC and the U.S.,
2016-18
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5.3%
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4.0%
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Source: TEConomy Partners’ analysis of U.S. Bureau of Labor Statistics, Quarterly Census of Employment and Wages (QCEW)
data; enhanced file from IMPLAN.

7

EVIDENCE & OPPORTUNITY 2020: IMPACT OF LIFE SCIENCES IN NORTH CAROLINA

Industry Subsectors Highlight North Carolina’s Breadth
of Life Sciences Strengths, Consistent Growth
North Carolina distinguishes itself in the life sciences not only by the size, growth, and concentration of its industry base, but through its mix of subsector strengths.
Drug and pharmaceutical manufacturing represents the most concentrated life sciences subsector for the state, with a highly specialized employment base that is 138 percent more concentrated
than the nation (LQ is 2.38). North Carolina’s 21,705 jobs rank third among all states in its size,
and accounts for just more than one in four state life science industry jobs. Within the subsector
are two specialized components—biological products manufacturing, representing the major
element of a leading and growing biomanufacturing specialization in the state, and pharmaceutical
preparation manufacturing.
Employment in drugs and pharmaceuticals has increased by 5.1 percent or just over 1,000 net
new jobs in North Carolina since 2016, outpacing national job growth of 3.1 percent. Three of the
four component industries added jobs during the period, with pharmaceutical preparation manufacturing accounting for nearly all of the increase.

Drugs & Pharmaceuticals
•
•
•

Ranking: 3rd largest state in employment
Status: Current Strength—specialized, growing, outpacing U.S.
Specialized NC Components:
• Biological Products;
• Pharmaceutical Preparation Manufacturing

Research, testing, and medical labs is North Carolina’s largest life sciences subsector, employing more than 32,000 across 1,868 individual business establishments. The subsector is highly
specialized in its employment concentration in the state—a 92 percent greater concentration
relative to the national average (1.92 LQ). Among all states, the subsector ranks fourth in its size.
Its three major components include the combined R&D and testing activities of both pre-revenue
biotech companies and other established life sciences companies; contract research organizations
(CROs); as well as more service-oriented medical laboratories. North Carolina is specialized in
each of these component areas within the subsector.
Research, testing, and medical labs is showing continued competitive strength, recording very
strong job gains over the latest two-year period and accounting for nearly half of the net job growth
in the life sciences overall. State employment increased by more than 3,500 jobs or 12.4 percent
since 2016, three times the pace of the national subsector (4 percent growth). Employment has
grown in North Carolina since 2016 in each of the subsector’s major components—commercial life
sciences R&D, which includes CROs (a majority of the gains, nearly 3,000 jobs) and medical labs.
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Research, Testing, & Medical Labs
•
•
•

Ranking: 4th largest state in employment
Status: Current Strength—specialized, growing, outpacing U.S.
Specialized NC Components:
• Testing Labs;
• Biotech and Other Commercial Life Sciences R&D;
• Medical Labs

The agricultural biosciences represent a subsector more modest in sized relative to the others, but
a highly concentrated state specialization for North Carolina, with a LQ of 1.20 and more than 2,400
jobs primarily in agricultural chemical manufacturing. The two largest components of the subsector
in North Carolina—pesticides and other agricultural chemicals manufacturing and phosphatic fertilizers—make up 77 percent of all jobs and represent areas of specialization within the subsector.
Agricultural feedstock and industrial biosciences companies in North Carolina have grown their
jobs base by 5.0 percent since 2016, while nationally the subsector grew by 0.9 percent. State job
gains in soybean and other oilseed processing and nitrogenous fertilizer manufacturing more than
offset employment declines in other component industries.

Agricultural Feedstock & Industrial Biosciences
•
•
•

Ranking: 11th largest state in employment
Status: Current Strength—specialized, growing, outpacing U.S.
Specialized NC Components:
• Phosphatic Fertilizer Manufacturing;
• Pesticides and Other Ag Chemical Manufacturing

The bioscience-related distribution subsector employs more than 18,000 in North Carolina and is
highly concentrated with a 12 percent greater concentration of jobs relative to the national average
(a 1.12 LQ). This large employment base places North Carolina ninth among all states. Distribution
activities in the life sciences are unique in their deployment of specialized technologies including
cold storage, highly regulated product monitoring, and automated drug distribution systems. They
include companies delivering pharmaceuticals, medical devices and equipment, and ag biotech
products. North Carolina has above-average employment concentrations in each of these three
wholesaling components.

9
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North Carolina’s distribution subsector has outpaced national growth—adding just over 2,800 jobs
or 18.5 percent to its employment base since 2016.10 Each of the three major subcomponents
added jobs.

Bioscience-Related Distribution
•
•
•

Ranking: 9th largest state in employment
Status: Emerging Strength—highly concentrated, growing, outpacing U.S.
Specialized NC Components: None

Medical device and equipment manufacturers employ more than 8,500 in North Carolina, a large
footprint though one that remains below-average in its concentration of jobs relative to the national
average (LQ is 0.76). Though no individual components yet meet the specialization threshold, surgical appliance and supplies production has an above-average state concentration with an LQ of 1.04.
After two years of employment declines, the subsector added jobs in 2018 for a net gain of nearly
100 jobs or 1.1 percent since 2016. This modest growth lags behind a higher growth trend seen
nationally (up 5.3 percent). Primarily responsible for the increase was dental equipment and
supplies manufacturing.

Medical Devices & Equipment
•
•
•

Ranking: 18th largest state in employment
Status: Divergent—not specialized, growing, lagging U.S.
Specialized NC Components: None

The relative position and performance of North Carolina’s life science industry subsectors’ employment level (size of the bubble), concentration (LQ on the vertical axis), and recent trends
(horizontal axis) detailed in this section are summarized in the bubble chart below (Figure 4). The
specialized concentration of three subsectors and the above-average concentration of a fourth
(distribution) results in four of the five subsector bubbles positioned above the horizontal axis
where the LQ equals 1.00. Each bubble’s position to the right of the vertical axis indicates they
have added jobs since 2016.

10 Changes in the federal classification approach within the wholesale trade industry have impacted the growth trend for bioscience-related
distribution and warrant a discussion in this report, for more information please see the Appendix.
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Figure 4: NC Life Science Industry Subsectors: Employment Size, Concentration, and Growth Trend
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1.50

Agricultural Feedstock &
Industrial Biosciences

Bioscience-related
Distribution

1.00
-5%

0%

0.50

5%

10%

15%

20%

25%

Medical Devices & Equipment
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Source: TEConomy Partners’ analysis of U.S. Bureau of Labor Statistics, Quarterly Census of Employment and Wages (QCEW)
data; enhanced file from IMPLAN.
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North Carolina a Leading State in Biomanufacturing
North Carolina has developed and nurtured a highly specialized strength in biomanufacturing.
Biomanufacturing uses living cells and biological systems to make commercial products, or to extract
and utilize a particular molecule via the bioprocessing of tissues or cells. These products or biological
molecules are used across a varied set of applications and markets for medicines and vaccines;
food and beverage ingredients and processing; and other industrial applications. Biomanufactured
products can be harvested from animal or plant cells, from blood, or from microbes.
Biomanufacturing has come to play a critical role in the pharmaceutical and biological products
manufacturing industry and represents an ongoing paradigm shift from traditional small-molecule
therapeutic product manufacturing to products based on biomaterials and biomolecules. The
role of this key segment of the biotech manufacturing industry is expected to continue growing
to meet the needs of new generations of biobased products, ranging from medical products like
immunotherapeutics to food and beverage applications in enzymes to industrial uses in plastics and
other commercial products.
NCBiotech has tracked the state’s biomanufacturing segment over time and since 2005, North
Carolina has doubled its employment base. Biomanufacturing in North Carolina spans several
different product and market areas, including:
•
•
•
•

Biopharma (gene therapies, immunotherapies, vaccines, biologics)
Animal Health (enzymes for gut health, vaccines)
Food-Related (botanical extracts, citric acid, yeast mannan for animal feed)
Broader Industrial Applications (industrial enzymes, microorganisms)

While not encompassing all companies or activities, one comparable gauge of North Carolina’s
strength and leading position is employment within the “Biological Products Manufacturing” federal
industry classification, where the state has the largest number of employees.

Employment in Biological Products Manufacturing: Leading States
5,000
4,500
4,000
3,500
3,000
2,500
2,000
1,500
1,000
500
NC

PA

NY

CA

MD

Source: U.S. Bureau of Labor Statistics, QCEW program data.
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The Life Sciences Span All Regions of North Carolina
NCBiotech has worked and invested deliberately to establish a geographically-broad life sciences
cluster. The diverse geographic footprint of the industry is shown in Figure 5. The map utilizes
firm-level data from NCBiotech’s company database that details the location of each firm, its
employment level, and the industry subsector.
Figure 5: North Carolina’s Life Science Company Locations by Industry Subsector and Employment Level

Triad

Triangle

Eastern

Western

Charlotte

Southeastern

Life Science Subsectors
Bioscience-related Distribution
Medical Devices & Equipment
Research, Testing, & Medical Laboratories
Agricultural Feedstock & Industrial Biosciences
Drugs & Pharmaceuticals
Other

Total Site Employees
1 to 10
11 to 99
100 to 500
500 to 999
1,000+

Source: NCBiotech company database.

Industry Wages
North Carolina’s life science industry is generating high-quality jobs with family-sustaining wages.
Industry workers earned $97,553 in 2018, on average, exceeding the private sector average by
nearly $47,000 or 92 percent (see Table 2). This nearly two-times wage premium reflects the high
value-adding nature of the research, manufacturing, distribution, headquarters, sales, and other
operations rooted in the state, and the breadth of skills leveraged to conduct these operations.
Compared with the national industry, North Carolina’s life science wages are generally lower, with
the overall national average reaching nearly $108,000. This relationship generally holds among the
subsectors, with the exception being in the agricultural biosciences subsector where North Carolina’s workers earn considerably more than their counterparts nationally.
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Table 2: Average Annual Wages in the Life Science Industry and Major Subsectors, NC and the U.S., 2018
Life Science Industry
and Subsectors

North Carolina

U.S.

Bioscience-related Distribution

$102,861

$105,905

Research, Testing, & Medical Laboratories

$101,992

$120,320

Agricultural Feedstock & Industrial Biosciences

$99,703

$83,151

Drugs & Pharmaceuticals

$97,577

$113,544

Total Life Sciences

$97,553

$107,610

Medical Devices & Equipment

$68,612

$90,541

Total Private Sector

$50,863

$57,043

Source: TEConomy Partners’ analysis of U.S. Bureau of Labor Statistics, Quarterly Census of Employment and Wages (QCEW)
data; enhanced file from IMPLAN.

North Carolina’s Performance Against
Other Top-Tier Life Sciences States
The life sciences are clearly a key driver of the
North Carolina economy, with a widespread
geographic footprint, and consistently generating
high-wage jobs across the state. The industry
is outpacing growth of the nation and gaining in
national market share, but beyond these intra-state and national comparisons, how does the
state compare against the recent performance
of its leading life sciences peers? This section
examines the key industry employment and other
ecosystem metrics against the other top ten life
sciences states in terms of employment.

North Carolina ranks 9th among all
states in the size of its life sciences
industry. The state is one of five among
the top ten life sciences states with
a specialized industry concentration,
signaling the industry’s outsized
importance to North Carolina’s
economy relative to other sectors.

North Carolina’s 83,000 jobs place it ninth among states in life sciences employment, a position
the state has maintained in recent years (Table 3). The state is one of five among the top ten life
sciences states with a specialized industry concentration, signaling the industry’s outsized importance to North Carolina’s economy relative to other sectors.
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Table 3: Life Science Industry Employment Metrics, NC and Other Leading Life Sciences States, 2018
Establishments,
2018

Employment,
2018

Employment
Change,
2016-18

Location Quotient,
2018

11,705

290,296

8.4%

1.31

Massachusetts

3,460

107,190

14.1%

2.28

Texas

6,263

100,070

11.5%

0.64

New Jersey

3,201

94,862

1.1%

1.83

Florida

6,700

93,534

7.4%

0.82

New York

4,147

88,861

12.7%

0.74

Illinois

3,896

87,918

3.2%

1.13

Pennsylvania

2,622

86,753

7.1%

1.12

North Carolina

4,210

83,245

10.1%

1.50

Minnesota

2,310

59,640

9.6%

1.60

State

California

Source: TEConomy Partners’ analysis of U.S. Bureau of Labor Statistics, Quarterly Census of Employment and Wages (QCEW)
data; enhanced file from IMPLAN.

Four of the leading life sciences states, including North Carolina, have seen double-digit job growth
since 2016 (Figure 6). While in the prior assessment, North Carolina was among the slowest-growing top-tier states, its recent growth rate is among the fastest. Massachusetts is rapidly growing
its industry base and realizing growth from its more than decade-long strategic investments in the
industry, which have totaled more than $1 billion. Despite being among the national leaders, New
York and Texas represent large states still emerging in the life sciences with large and rapidly rising
industry bases and key investments.
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Figure 6: Life Science Industry Employment Trends, NC and Comparison States, 2016-18
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Source: TEConomy Partners’ analysis of U.S. Bureau of Labor Statistics, Quarterly Census of Employment and Wages (QCEW)
data; enhanced file from IMPLAN.

North Carolina’s life science industry growth and specialization position it firmly in the upper right
quadrant of the bubble chart in Figure 7. And while the state should be lauded for its well-earned
position among leading states, the graphic illustrates the fierce competition North Carolina faces
with some states growing faster, and others with greater concentrations. The sheer size of California’s life science industry (size of the bubble) is evident at close to three times the size of Massachusetts, the second-largest industry state. Similar charts have been developed for each of the five
major life sciences subsectors and included in the Appendix to this report.
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Figure 7: Life Science Industry Positioning Among Top-Tier States: Employment Size, Concentration, and
Recent Trends
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Source: TEConomy Partners’ analysis of U.S. Bureau of Labor Statistics, Quarterly Census of Employment and Wages (QCEW)
data; enhanced file from IMPLAN.

North Carolina is distinguished from other leading life sciences hubs by its varied industry
strengths. With three specialized component subsectors, and a fourth with a well-above-average
concentration, the state’s industry is unique among all states in its diversity. Six of the top 10 life
science states, including North Carolina, have a specialized concentration in three or more subsectors (Table 4).
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Table 4: Specialized Life Sciences Subsectors Among the Top-Tier States

State

Agricultural
Feedstock
& Industrial
Biosciences

New Jersey

Biosciencerelated
Distribution

Drugs &
Pharmaceuticals

Medical
Devices &
Equipment

Research,
Testing, &
Medical
Laboratories

Number of
Specialized
Subsectors









4







3

California
Illinois





Massachusetts



Minnesota



North Carolina





Pennsylvania
Florida



3






3
3






3





2
1

New York

0

Texas

0

Source: TEConomy Partners’ analysis of U.S. Bureau of Labor Statistics, Quarterly Census of Employment and Wages (QCEW)
data; enhanced file from IMPLAN.

North Carolina’s large and specialized life science industry is generating high-wage, quality jobs
for the state, which translates into significant and far-reaching economic impacts that extend well
beyond its direct employment and output. The next section of this report provides estimates and
further context for these contributions to the broader state economy.
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II. Total Economic Impacts of North
Carolina’s Life Science Industry Reach
$84 Billion, Nearly 224,000 State Jobs
North Carolina’s life science industry maintains a large base of existing high-paying
jobs and consistently generates new employment opportunities across each region of
the state and its varied, highly concentrated component subsectors. This translates
into outsized impacts for an industry generating high-value products, services, and
innovations—broader economic impacts that extend throughout the state via the
industry’s extensive supply chain network and the personal spending of its workforce.
In addition to updating the analysis of the industry’s economic impacts in North
Carolina, this 12th anniversary edition of Evidence and Opportunity allows for longer-term perspectives gained by conducting and tracking regular, biennial impact
assessments. This section looks at the growth in the estimated statewide impacts
of the overall life sciences sector since the inception of this report and goes on to
examine impacts broken out across the major subsectors.
It is important to understand key differences between the industry employment
data utilized in this section of the report and those presented in the prior section. Section I is based on federal data, which allow for key comparisons across all
states to inform North Carolina’s position in a competitive industry landscape, as
well as for TEConomy’s biennial national industry reports with BIO. In contrast, data
utilized in this section to measure the industry’s impacts in North Carolina are from
NCBiotech’s unique detailed database of companies developed and maintained by
the Center’s research team. NCBiotech’s data are available with no time lag, unlike
the federal data, and therefore represent the situation for life sciences in 2020.
In addition, though they mostly overlap, the two datasets define the life science
industry somewhat differently—the NCBiotech database does not include a focus
on distribution establishments and jobs, whereas the TEConomy/BIO concept
includes this as its own major subsector. Therefore, the employment data presented
in this section represents lower totals than in the prior section—specifically, the
NCBiotech database counts 16,000 fewer jobs.
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Impacts of the Life Science
Industry in North Carolina
North Carolina’s nearly 67,000 “direct” industry jobs recorded by the Center’s research
team in 2020 span 752 individual companies
and serve as the input to the economic impact
modelling. These jobs, classified into their
appropriate detailed industry segments, are
modelled to estimate the broader supply chain
and employee spending impacts associated
with the life science industry to estimate both
the linkages between, and impacts of the
industry on the larger North Carolina economy. These linkages, referred to as “multiplier
effects," measure the industry’s contribution to
the overall state economy.

Economic Impact Approach
TEConomy’s analysis of the economic
contribution of the life science industry
employed the IMPLAN input/output (I/O)
model for North Carolina. IMPLAN is one
of the most widely used and respected
economic impact models in the nation.
For more on the approach and methodology utilized for this impact analysis, and for definitions of terms used
here, see the Appendix to this report.

The 2020 life sciences direct employment of 66,878 and estimated $55.4 billion in corporate
revenues generate:
• More than $84 billion in total economic impact in terms of statewide business activity (output,
see Table 5). In addition to the direct corporate revenues, this includes:
• $17.8 billion in Indirect Impacts associated with the purchases from local suppliers; and
• $11.2 billion in Induced Impacts associated with the increase in household incomes from
the jobs created by the industry.
• Nearly 224,000 total jobs supported by the life sciences industry across North Carolina—
accounting for 4 percent of total employment in the state. In addition to the direct industry
jobs, this includes:
• 81,763 jobs supported through Indirect Impacts; and
• 75,017 jobs supported through Induced Impacts.
Since the initial impact assessment in the first edition of Evidence and Opportunity in 2008:
• The direct employment of the life science industry has increased by more than 26 percent
and the estimated revenues of the industry have grown even more rapidly, by 93 percent.11
• The total impact on state output estimated for the life science industry has increased
by 84 percent to more than $84 billion in 2020.
• The life science industry generated $2.3 billion in state and local government revenues in
2020, up from $1.4 billion in 2008, even as the corporate tax rate has decreased.

11 Part of this rapid growth in revenues can be attributable to changes in the underlying IMPLAN model, with the remainder being attributable to
the increasing role of manufacturing and other high value-added components in the sector.
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Table 5: The Economic Contribution of the Life Science Industry to the North Carolina Economy,
2008 and 2020
2008

2020

Change
2008-20

% Change
2008-20

Direct Impact (Output $ Millions)

$28,691

$55,414

$26,723

93%

Total Impact (Output $ Millions)

$45,806

$84,420

$38,614

84%

1.60

1.52

Direct Impact (Employment)

53,182

66,878

13,696

26%

Indirect Impact (Employment)

64,913

81,763

16,850

26%

Induced Impact (Employment)

61,913

75,017

13,104

21%

180,007

223,657

43,650

24%

3.38

3.34

$1,436

$2,300

$864

60%

Economic Impact

State Impact Multiplier

Total Impact (Employment)
State Impact Multiplier

State and Local Tax Revenues ($ Millions)

Source: TEConomy Partners’ analysis of NCBiotech data using IMPLAN.

The life science industry has a significant impact on the North Carolina economy. In total, the
industry directly accounts for more than 1 percent of all jobs in North Carolina and, when multiplier
effects are included, accounts for 4 percent of state employment. The industry’s impact is even
larger in terms of the level of business activity in the state, with the life sciences directly accounting for 5 percent of state output and for 8 percent when multiplier effects are included.
Since the first analysis of the economic
impacts of the industry in 2008, the total
impacts of the sector have increased from
$45.8 billion in business activity and 180,007
jobs to current levels of $84.4 billion and
223,657 jobs (see Figures 8 and 9).

Including multiplier effects, the life
science industry’s economic impact
accounts for 4% of total state employment and 8% of overall state output.
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Figure 8: Output Impact: 2008–2020			

Figure 9: Employment Impact: 2008–2020
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Source: TEConomy Partners’ analysis of NCBiotech data using IMPLAN.

The economic impacts of the life science industry are also presented by major subsector in Table
6, with the following key findings:
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•

The drugs and pharmaceuticals subsector has the largest impact, generating $55.4 billion
in economic activity and supporting 109,045 jobs earning $8.7 billion in labor income and
generating nearly $1.5 billion in state and local government revenues;

•

The research, testing, and medical laboratories subsector has the second-largest impact,
generating $17.7 billion in economic activity and supporting 86,009 jobs earning $6.1 billion
in labor income and generating $562 million in state and local government revenues;

•

The agricultural feedstock and industrial biosciences subsector has the third-largest
impact, generating $4.9 billion in economic activity and supporting 9,453 jobs earning $699
million in labor income and generating $110 million in state and local government revenues;

•

The medical devices and equipment subsector generates $3.4 billion in economic activity
and supports 11,719 jobs earning $871 million in labor income and generating $96 million in
state and local government revenues; and

•

The other life sciences subsector, which includes some limited life science–related distribution activity, as well as life science companies active in sectors not included in TEConomy’s
industry-based definition, generates $3.1 billion in economic activity and supports 7,432
jobs earning $504 million in labor income and generating $77 million in state and local
government revenues.
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Table 6: Economic Contribution of the Life Science Industry
to the North Carolina Economy by Major Industry Subsector, 2020
Output
($ Millions)

Labor Income
($ Millions)

Employment

State/Local Tax
Revenue
($ Millions)

Direct Effect

$55,413.6

$7,710.2

66,878

$1,087.9

Indirect Impacts

$17,829.4

$5,592.7

81,763

$636.4

Induced Impacts

$11,176.9

$3,512.0

75,017

$576.0

Total Impact

$84,419.9

$16,814.8

223,657

$2,300.3

1.52

2.18

3.34

$3,437.9

$248.1

1,690

$38.2

Indirect Impacts

$952.2

$305.1

4,653

$47.5

Induced Impacts

$463.3

$145.6

3,110

$23.9

$4,853.4

$698.8

9,453

$109.6

1.41

2.82

5.59

Direct Effect

$38,672.2

$3,586.0

26,864

$772.7

Indirect Impacts

$11,031.9

$3,279.5

43,624

$386.5

Induced Impacts

$5,745.0

$1,805.1

38,557

$296.1

$55,449.0

$8,670.6

109,045

$1,455.3

1.43

2.42

4.06

$2,013.0

$412.5

4,009

$33.6

Indirect Impacts

$780.6

$278.2

3,851

$32.7

Induced Impacts

$575.0

$180.7

3,859

$29.6

$3,368.6

$871.3

11,719

$96.0

1.67

2.11

2.92

Economic Impact
Total Life Science Industry

State Impact Multiplier

Agricultural Feedstock & Industrial Biosciences
Direct Effect

Total Impact
State Impact Multiplier
Drugs & Pharmaceuticals

Total Impact
State Impact Multiplier
Medical Devices & Equipment
Direct Effect

Total Impact
State Impact Multiplier

Research, Testing, & Medical Laboratories
Direct Effect

$9,219.7

$3,268.7

32,457

$216.3

Indirect Impacts

$4,413.3

$1,525.2

26,294

$136.6

Induced Impacts

$4,061.0

$1,276.1

27,258

$209.3

$17,694.0

$6,070.0

86,009

$562.2

1.92

1.86

2.65

$2,070.8

$194.8

1,858

$26.9

Indirect Impacts

$651.5

$204.7

3,341

$33.1

Induced Impacts

$332.6

$104.5

2,233

$17.1

$3,054.9

$504.1

7,432

$77.2

1.48

2.59

4.00

Total Impact
State Impact Multiplier
Other Life Sciences
Direct Effect

Total Impact
State Impact Multiplier

Source: TEConomy Partners’ analysis of NCBiotech data using IMPLAN.
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Life Science Industry Supply Chain Impacts
The economic activity supported by the life science industry impacts other industries across North
Carolina. The IMPLAN model used in this analysis identifies the industries where the industry
makes its purchases. As described above, the North Carolina life science sector generates $17.8
billion in economic activity and 81,763 jobs through indirect impacts, or the purchases of goods
and services from local suppliers. The top 20 industries impacted by the North Carolina life science industry in terms of both output (purchases) and total jobs supported are presented in Table
7. For example, the “Wholesale - Drugs and druggists’ sundries” industry, which includes companies engaged in the distribution of biological and medical products; botanical drugs and herbs; and
pharmaceutical products and is, therefore, engaged in both the wholesale trade of intermediary
supplies for the industry as well as of final products, experiences the largest impact in terms of
output/revenues at $3.7 billion and the fourth-largest employment impact at 4,171 jobs.
NCBiotech maintains a database of identified suppliers to the life science industry. The Center’s
BioAssets Database contains data on 2,428 supplier companies providing goods and services
to life sciences industry companies. The number of supplier companies tracked by NCBiotech
has increased by 119 companies, or 5 percent, since 2018, indicating that the growth of the life
sciences industry is supporting growth in other sectors of the North Carolina economy.
The majority of the identified supplier companies are located in the Research Triangle Park region—61 percent; still, the supply chain for the sector is distributed across the state (Figure 10).
Of the supplier companies serving the state industry, the largest number (1,063) are in professional, scientific, and technical services and provide a wide range of services from consulting to
research to legal services. Other key supply chain sectors include manufacturing with 374 firms,
Wholesale Trade, Transportation and Warehousing with 194 firms, and Administrative, Support and
Waste Management and Remediation Services, with 183 firms (Figure 11).
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Table 7: Top 20 Supplier Industries to the North Carolina Life Science industry
in Terms of Output and Jobs, 2020
Top 20 Indirect Impact Industries

$ Millions

Top 20 Indirect Impact Industries

Jobs

Wholesale - Drugs and druggists’ sundries

$3,665.3

Management of companies
and enterprises

7,950

Management of companies
and enterprises

$1,681.3

Other real estate

7,427

Other real estate

$1,436.8

Employment services

4,810

Scientific research and
development services

$544.0

Wholesale - Drugs and druggists’ sundries

4,171

Employment services

$514.7

Management consulting services

4,021

Management consulting services

$514.3

Services to buildings

3,506

Wholesale - Other nondurable
goods merchant wholesalers

$501.9

Truck transportation

2,345

Truck transportation

$387.0

Marketing research and all other
miscellaneous professional, scientific,
and technical services

2,001

Electric power transmission
and distribution

$385.7

Legal services

1,993

Legal services

$375.3

Business support services

1,846

Monetary authorities and
depository credit intermediation

$353.2

Scientific research and
development services

1,772

Wholesale - Professional and
commercial equipment and supplies

$347.3

Advertising, public relations,
and related services

1,736

Advertising, public relations,
and related services

$306.5

Wholesale - Other nondurable
goods merchant wholesalers

1,661

Insurance carriers, except direct life

$248.1

Couriers and messengers

1,319

Insurance agencies, brokerages,
and related activities

$241.5

Landscape and horticultural services

1,276

Architectural, engineering,
and related services

$229.1

Full-service restaurants

1,239

Cable and other subscription programming

$214.4

Architectural, engineering,
and related services

1,172

Data processing, hosting,
and related services

$184.1

Warehousing and storage

1,151

Scenic and sightseeing transportation and
support activities for transportation

$161.5

Accounting, tax preparation,
bookkeeping, and payroll services

1,140

Accounting, tax preparation, bookkeeping,
and payroll services

$160.8

Postal service

1,098

Source: TEConomy Partners’ analysis of NCBiotech data using IMPLAN.
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Figure 10: North Carolina Life Science Supplier Companies, by Region
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Source: NCBiotech’s BioAssets database.

Figure 11: North Carolina Life Science Supplier Companies, by Industry
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Source: NCBiotech’s BioAssets database.
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III. NCBiotech’s Role in Enhancing the Life Sciences
Ecosystem, Catalyzing Industry Development, and
Meeting the Challenge of a Global Pandemic
The life sciences—a science-based industry with long, expensive, and risk-laden
product development timelines and operating under highly-regulated innovation and
production requirements—have unique development requirements that necessitate
a high-functioning innovation ecosystem. Recognizing these unique needs and the
strong value proposition of the life sciences for statewide economic development,
NCBiotech was conceived to guide industry development.
For nearly four decades, NCBiotech has played a major, multi-faceted role in
ensuring life sciences companies of all sizes and stages of development are able
to access and leverage the research, technology, talent, and capital resources
throughout the state and beyond. The Center has been especially agile in pivoting
to areas of new opportunity and in recognizing the changing needs or gaps among
the different functions of the ecosystem. Today, NCBiotech offers resources and
services in a set of five domain areas:
•
•
•
•
•

Funds for commercializing university research and boosting early-stage
company development;
Talent development initiatives and career networking;
Industry connections to fill gaps;
Unique spaces to accelerate company growth; and
Access to high-value information resources.

Each domain addresses unique ecosystem
needs both statewide and at a regional
level within the state. The Center provides
direct assistance to both companies and
research universities through its own
programs, such as university grant funding
to advance commercially viable life science
research, and loan funding to early-stage
companies to reach milestones and

Since its founding nearly
37 years ago, NCBiotech
has distributed 3,154 grants
totaling $156.9 million.
Source: NCBiotech
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leverage investments; and it also acts as a facilitator and connector for companies and talented individuals to external sources of capital, job opportunities, wet-lab incubators, and professional groups,
to name some examples. Each of these roles is important in ensuring a high-functioning ecosystem.
While more direct, quantifiable programs are easier to attribute and track tangible “impact,” the vital
role of connector and facilitator is arguably just as valuable in growing a vibrant industry cluster. And
as this section details, this function as the “connective tissue” across the industry ecosystem has
been especially important in meeting the challenges of the COVID-19 pandemic.
The specific programs and activities of the Center also can be assigned along the chain of activities
that are necessary in the context of technology- or innovation-based economic development (TBED)
ingredients that lead to thriving industry clusters. Each element of this chain and the corresponding
NCBiotech programs are displayed in Figure 12. What stands out is the comprehensive and strategic nature of the programming to address every key element of the TBED chain that extends out
from basic scientific research to applied R&D, addressing the ecosystem for investment capital and
workforce, and on through to support for business formation, attraction, and retention.
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Figure 12: Technology-Based Economic Development Chain and NCBiotech Programs and Initiatives
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Source: TEConomy Partners, LLC and NCBiotech.

29

EVIDENCE & OPPORTUNITY 2020: IMPACT OF LIFE SCIENCES IN NORTH CAROLINA

Measuring the Economic Impact of NCBiotech on the Development
of the North Carolina Life Science Industry
In addition to NCBiotech’s broad strategic impact on the industry through its role as connector
and facilitator, the Center has directly supported the growth and development of the life science
industry in North Carolina in two principal areas:
1. NCBiotech directly supports the growth and development of the industry through its Emerging Company Development program, through which the Center invests in promising, emerging
life science companies across the state; and
2. NCBiotech also supports industry growth and development via retention, expansion, and
recruitment activities, largely by providing its specialized life sciences capabilities, knowledge,
and relationships to the North Carolina Department of Commerce, regional economic development organizations, and city and county economic development departments.
This report has estimated the economic contribution of the companies supported by NCBiotech’s
business loan programs since its first assessment of the economic impact of the Center in 2008
and by the companies NCBiotech has helped to recruit to the state since the 2012 report. Though
these are just two of the many NCBiotech programs, their impact on the state is significant.

NCBiotech’s Business Loan Programs
Since 1989, the Center’s Emerging Company Development (ECD) unit has provided strategic
deployment of loan funding to start-up therapeutic, diagnostic, medical device, ag-biotech, and
other life science companies. These investments bridge the gap between non-dilutive grant funding
and follow-on angel, venture, or strategic investments. They catalyze the start-up and growth of
innovative life science companies in North Carolina. To date, the Center has awarded loans to 220
companies and has disbursed a total of $46 million to fund these companies. Post-funding, ECD
also advises life science companies on business strategy and product development, as well as
helping entrepreneurs refine their business plans, investor presentations, and financial projections.
Recently, a formal program was introduced to expand and target investor connections and investments to these companies to accelerate their development and probability of success. For every
dollar the Center invests in these companies, follow-on investment is currently $107.
Targeted, early-stage loans and convertible notes to life science businesses help create and support
business activity in the companies receiving these investments, which has a long-term impact on the
state’s economy. As a result, NCBiotech’s loan programs create a “portfolio” of businesses assisted by
the Center, and the operations of these businesses created or assisted represent the economic development impacts associated with NCBiotech. This analysis focuses on the impact of the total portfolio
of all of the companies who have received funding since 1989 and are still in operation today.
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Of the 220 companies that have received loans from NCBiotech, 111 are currently active in some
form and these companies employ 2,873 workers.12 NCBiotech’s business loan programs have
invested in an expanding portfolio of companies that account for a growing share of life science
employment in the state (Figure 13).
The estimated economic impacts of these 111 active, loan-recipient companies are presented in
Table 8. With estimated revenues of $3.1 billion, the firms have the following impacts:
•
•
•

Generating $4.7 billion in economic activity in the state;
Creating or supporting 11,214 jobs earning $817 million in labor income; and
Generating an estimated $127.2 million in state and local tax revenues.

The economic impacts associated with the portfolio of life science companies assisted by NCBiotech’s business loan programs have grown rapidly over the past decade, increasing from 64 companies generating $1.1 billion in economic activity and supporting 4,700 jobs as noted in the 2008
report to 111 companies supporting $4.7 billion in economic activity and 11,214 jobs today.
Figure 13: Number of Active Companies that Received NCBiotech Business Loans and Associated
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Source: NCBiotech data.

12 Some of these companies may have been acquired by other companies or have changed their names and, thus, may be active in some form. In
cases where a company was known to be acquired, the acquiring company was included.
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Table 8: The Economic Contribution to the North Carolina Economy of the 111 Currently Active Companies
that Received NCBiotech Business Loans
Output
(Mil. $s)

Labor Income
(Mil. $s)

Employment

State/Local Tax
Revenue (Mil. $s)

Direct Effect

$55,414

$7,710.2

66,878

$1,087.9

Indirect Impacts

$17,829

$5,592.7

81,763

$636.4

Induced Impacts

$11,177

$3,512.0

75,017

$576.0

Total Impact

$84,420

$16,814.8

223,657

$2,300.3

Economic Impact
Total Life Science Industry

Impact of the 111 Currently Active Companies that Received Economic Development Loans
Direct Effect

$3,122

$329.7

2,873

$59.3

Indirect Impacts

$1,009

$317.0

4,698

$39.9

Induced Impacts

$543

$170.5

3,643

$28.0

$4,674

$817.3

11,214

$127.2

Direct Effect

5.6%

4.3%

4.3%

5.5%

Indirect Impacts

5.7%

5.7%

5.7%

6.3%

Induced Impacts

4.9%

4.9%

4.9%

4.9%

Total Impact

5.5%

4.9%

5.0%

5.5%

Total Impact
Share of Total Industry Impact

Source: TEConomy analysis of NCBiotech data using IMPLAN.

North Carolina receives a strong return on its investment in NCBiotech. TEConomy estimated
the state government revenue portion of the estimated $127.2 million in combined state and local
government revenues generated by the active loan recipient companies (through direct, indirect,
and induced impacts), using the IMPLAN model. This analysis yields an estimated $78.2 million in
state government revenues generated by these companies, an amount almost six times greater
than the state’s appropriation to NCBiotech of $13.6 million for the current fiscal year. Companies
that have received business loans from the Center now account for almost 6 percent of the economic activity associated with the entire life science industry.
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NCBiotech’s Support for State, Regional, and Local Economic
Development Efforts
In addition to its role in directly supporting commercialization and business growth through its
Emerging Company Development program, NCBiotech supports the broader business recruitment
and expansion efforts of the Economic Development Partnership of North Carolina and other economic development organizations. With offices across the state, NCBiotech’s team provides expert
knowledge of the industry to support state and regional life science business attraction, expansion,
and retention efforts.
The 2012 Evidence and Opportunity report began tracking the economic contribution made by
companies recruited to or expanding in North Carolina, when the Center supported the recruitment. Since 2008, NCBiotech has assisted in the effort to attract or retain 107 major life science
employers, including those accounted for during the latest two fiscal years (see Box). This analysis focuses on the economic impact of the 30 company projects in which the Center assisted
its economic development partners in Fiscal Years 2019 and 2020. Based on data provided by
NCBiotech, these 30 companies have the potential to create a total of 4,312 jobs once they reach
their projected employment levels.
Table 9 presents the results of the analysis, indicating that, once the companies involved in these
30 projects attain their full projected level of employment, they will generate $5.4 billion in economic activity and support 13,357 jobs earning $1.0 billion in labor income and generate $136.6
million in combined state and local government revenues.
Table 9: Economic Contribution of the 30 Life Science Companies Assisted by NCBiotech in State
Recruitment/Expansion Efforts in FY 2019 and 2020 to the North Carolina Economy
Output (Mil. $s)

Labor Income
(Mil. $s)

Employment

State/Local Tax
Revenue (Mil. $s)

Direct Effect

$3,625

$515.0

4,312

$64.4

Indirect Impacts

$1,050

$311.6

4,401

$36.5

Induced Impacts

$692

$217.4

4,644

$35.7

$5,367

$1,044.0

13,357

$136.6

1.48

2.03

3.10

Total Impact
State Impact Multiplier
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North Carolina Life Sciences Recruitment
and Expansion Highlights from FY 2019-20
GRAIL, a pioneer in multi-cancer early detection technologies, is growing its testing capabilities with
a new facility in Research Triangle Park. The $100 million investment will create nearly 400 new jobs.
Eli Lilly and Company is establishing a new state-of-the-art pharmaceutical manufacturing facility
in Research Triangle Park, initially focused on the manufacture of Trulicity and Tirzepatide, two key
products in their diabetes portfolio. The global biopharma leader plans to invest over $470 million and
create more than 460 new jobs.
Life science companies with North Carolina ties continue to expand their footprint in the state:
•
•
•
•

Parexel, a leading international CRO, has named its Durham site as a second U.S. headquarters,
adding 264 new jobs and investing $1.7 million.
Q2 Solutions announced plans to invest $73 million and create 749 new jobs in Research Triangle
Park over two phases to expand the capabilities of its Genomics Center of Excellence.
As part of a $351 million expansion, Grifols plan to add a specialized blood plasma facility and
logistics center to its Clayton campus.
Merck will be adding new production lines at its manufacturing sites in Durham and Wilson, creating
450+ new jobs and investing over $700 million in North Carolina.

North Carolina’s cell- and gene-based therapy cluster continued to grow through both expansions
and companies establishing new sites in the state:
•

•
•
•
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Following an initial $55 million investment in 2018, AveXis announced in 2019 that it would be
doubling its gene therapy manufacturing site in Durham with an additional $60 million investment
and the creation of an additional 200 new jobs.
Pfizer committed $500 million and plans to create 300 new jobs to expand its gene therapy efforts
in Sanford.
Audentes, an Astellas company, is investing over $109 million and plans to create 209 new jobs in
Sanford to establish a manufacturing site for its AAV-based gene therapy products.
Paris-based Cellectis is investing more than $68 million to establish their first North American
manufacturing facility in Raleigh to produce the company’s allogeneic CAR-T cell therapies.
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The Evolving Role and Focus of NCBiotech’s Industry and Ecosystem
Support—Highlighting New Center Initiatives
NCBiotech has been a successful catalyst and partner for the state’s life sciences ecosystem by
continually evaluating and evolving in its service domains and functions. This section highlights
recent activities and new programmatic developments for the Center.

Workforce Development: New Initiatives Aimed at Developing a Broader, More
Diverse and Inclusive Life Sciences Talent Pool
NCBiotech has long made workforce preparedness and development a priority and key pillar of its
mission, with a commitment to initiating and supporting activities of the state and partner organizations that extends back to the 1980s. In 2001, NCBiotech developed the BioWork program, a training pillar in the state’s transformation to a global biomanufacturing leader. In 2003, NCBiotech was a
key partner in the development of the NCBioImpact training consortium, now recognized as a global
best practice in talent development focused on pharmaceutical and biologics manufacturing.
More recently, NCBiotech began work on several new programs to support life science workforce
development in North Carolina, including a major emphasis on expanding life sciences career
awareness to engage and develop a broader, more diverse and inclusive talent pool.
•

Veteran's Outreach Program (VOP): This program was developed to bring together North
Carolina's leading life science cluster with the state's sizable military presence. Each year
nearly 23,000 service members transition out of the military in North Carolina. This group,
along with their spouses and other veterans, represent a large and valuable resource of talent
with skills that align with the needs of life science companies. VOP began as a pilot program
between NCBiotech, Fort Bragg, Central Carolina Community College, and Pfizer that resulted in the training and placement of eight individual military internships leading to six full-time
hires. Based on its success, a second cohort was launched with plans to staff six additional
interns in late 2020. The program is currently being expanded to include other military bases,
training and hiring partners. In addition to connecting veterans with companies through
internships, the VOP involves other activities:
•

NCBiotech has partnered with NC BioNetwork to design and deliver three BioWork Blitz
Workshops to introduce service members and military spouses to careers in biopharmaceutical manufacturing. Delivered on site at Fort Bragg’s Career Resource Center, the
free workshops were attended by 40 participants including transitioning service members, veterans, and military spouses.

•

In support of the VOP initiative, NCBiotech is a lead partner on a grant from the
National Institute for Innovation in Manufacturing Biopharmacetuicals (NIIMBL) to
expand the awareness of life science opportunities to veterans, transitioning military and
their spouses, provide technical training, and place participants on a successful career
path in biopharmaceutical manufacturing.
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•

Building Up Local Life Sciences (BULLS): This collaboration between NCBiotech and
various partners within the local community in Durham is focused on expanding the breadth,
diversity, and scope of talent available to support the region's life science industry. The
program aims to build sustainable pathways for education, training, and employment and
to increase awareness of these opportunities for an array of individuals from K-12 through
career, including segments of the population often under-represented in life sciences.

•

NIIMBL-NextFlex: NCBiotech is partnering with NIIMBL and NextFlex, the nation’s flexible
hybrid electronics manufacturing institute, as part of a $5 million grant from the Office of
Naval Research to support the development of eight new advanced manufacturing education
programs through the Manufacturing Engineering Education Program (MEEP). The new
programs will be modeled on NextFlex’s project-based learning FlexFactor® program to
provide high school students with exposure to advanced manufacturing—a program focused
on biopharmaceuticals will be launched in Durham. Complementing the BULLS initiative
described above, a key goal of the FlexFactor program is to increase the diversity of the
biopharmaceutical manufacturing engineering workforce, including but not limited to women,
underrepresented minorities and members of the military community.

•

COVID-19 Life Science Workforce Support: This initiative focuses on supporting the training and connection of workers displaced or unemployed due to COVID-19 with jobs at life
science companies that are currently working on treatment, therapy, vaccines, and equipment
in response to COVID-19. NCBiotech awarded $500,000 in federal CARES Act funding to
support engagement of workers displaced by COVID to move to life sciences, especially
biomanufacturing positions.

•

The Pharma K12 Workforce Development Training Initiative: This Eastern region program
engages high school graduates who are interested in life sciences careers. The industry-led
initiative creates a unique pipeline to fill jobs at local pharmaceutical companies. Selected
students are provided a 2.5-day training program at the Pharmaceutical Services Network
at Pitt Community College in Winterville (PSN@PCC). The students work in a pilot-scale
manufacturing environment with laboratory equipment to learn oral solid dosage theory and
manufacturing techniques. Coursework includes weighing, milling, granulating, blending,
tableting, tablet coating and encapsulation.

•

CRO Collaborative: North Carolina is the world leader in contract research organizations
(CROs), providing analytical services, preclinical and clinical research, and clinical trial management for research institutions and pharmaceutical, biotechnology, and medical device companies around the world. To support and increase CRO investment, engagement, and employment
in North Carolina, in 2018 NCBiotech established a consortium comprised of nine CROs, eight
academic institutes (including both clinical research training programs and university-affiliated
clinical sites), and one hospital system. The Collaborative continues to provide a forum to 1)
improve and expand specialized training in clinical research via curriculum enhancement and
development; 2) broaden access and availability of CRO internships; and 3) increase aware-
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ness of CRO industry trends and career opportunities across the state through the creation of
informational materials and a CRO Career Conversations speaker series.

Enhancing Access to Risk Capital, Valuable Mentoring
for Early-Stage Innovative Companies
NC Bioneer Venture Challenge: NCBiotech’s Southeastern Office has launched the NC Bioneer
Venture Challenge, a life sciences-focused innovation venture challenge to raise the profile, increase the volume, and enhance the success of life science commercialization, entrepreneurs, and
companies in the region. Selected finalists of the Challenge receive several benefits, including:
•
•
•
•
•
•

Monetary awards totaling $40,000 (top award is $20,000;
second is $10,000; third and fourth $5,000 each);
Two months of intensive mentoring assistance and networking opportunities;
Targeted assistance from NCBiotech’s Life Science Intelligence team
(e.g. industry and market research);
Participation in a “pitch challenge” post-assistance, which may yield investments;
A one-year co-working tenancy at the UNCW Center for Innovation and Entrepreneurship;
Promotion in the region and beyond.

NCBiotech seeks to expand this challenge statewide.

Guiding a Focus on High-Impact “Solutions and Opportunities” for NCBiotech:
The Focused Initiatives Team (“FIT”)
In the spirit of continually looking ahead and expanding its impact, NCBiotech has created a team
to guide its continued evolution into a more fully integrated life science technology-based economic development (TBED) organization. This evolution is shaped by the demands of an increasingly
competitive global life science industry and the opportunities that life sciences offer for improving
the lives of North Carolinians. The team it has created is its Focused Initiatives Team or FIT.
Activities of NCBiotech are aligned with five Impact Criteria—Innovation, Investment, Jobs, Solutions, and Opportunities. The foundation of NCBiotech and the state’s life science industry is built
around the first three—Innovation, Investment and Jobs. The Center has robust programs for these
three foundational impacts that provide rigor in evaluating opportunities and the allocation of Center resources. There exists the need to bring similar discipline to support NCBiotech’s more recently defined commitment to pursuing impacts around Solutions and Opportunities. In addition, the
complexity inherent in driving outcomes around these last two impacts demands a more integrated,
cross-functional, and forward-looking approach within NCBiotech.
The desire to more effectively leverage the resources within NCBiotech to drive outcomes around
Solutions and Opportunities within the context of increased global competition and statewide opportunity is the basis for the creation of FIT. Ultimately, FIT will allow for an appreciation of current work
projects, a thoughtful prioritization of activities to achieve intended impacts and an understanding of
how NCBiotech and North Carolina benefit from the targeted allocation of attention and resources.
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One project that FIT is initially undertaking is a review of current national and global biotechnology
trends and an evaluation of their potential impact on North Carolina. From this evaluation, recommendations will be made for prioritizing existing NCBiotech resources and opportunities for future funding. FIT
is also developing a new assessment tool that will allow for a more objective evaluation and comparison
of new opportunities for life sciences economic development. Finally, FIT continues to work with various
internal and external partners to identify and evaluate new initiatives and programs that involve important life science sectors upon which future scientific and economic growth can occur.

Meeting the Challenge of a Global Pandemic: North Carolina’s Life
Science Industry Mobilizes and NCBiotech Supports and Facilitates a
Substantial and Holistic Response to COVID-19
NCBiotech has played a critical enabling role in the state’s life science ecosystem and meeting both
immediate and longer-term needs that have arisen out of the COVID-19 pandemic. The Center’s
role is best described as connector, funder, supporter, communicator, and guider and has played
out across the four response domain areas highlighted in Figure 14 and detailed below. Because
of its well-established position as the “connective tissue” in the state’s life sciences ecosystem,
NCBiotech has a unique ability to rapidly mobilize varied life sciences entities, assets, and resources efficiently and step into these vital roles during a public health crisis.
Figure 14: NC Life Sciences Ecosystem Response to COVID-19 Pandemic—
Key Domains and NCBiotech’s Role

Roles of NCBiotech in the COVID-19 Response
Connecting

Supporting

• Companies with:
• State and federal
funding resources
• FDA, other federal agencies
• Trained workforce for
scale-up, distribution
• Investors
• University research,
lab, and clinical assets
• Local healthcare partners
• Suppliers
• Universities with federal
agencies
• Non-profits with manufacturers
• Varied entities with logistics

• Companies in meeting
regulatory requirements
• Center-funded small firms in
applying for federal PPP funds
• Data gathering, collection
studies

Funding
• Companies with promising
therapeutics and treatments
• Surveys of healthcare providers
on pandemic-related needs
• Rapid-response university
grant program
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Guiding
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with respect to on-shoring
supply chain
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Diagnostics and Testing
•

•
•

•

Worked with Advanced Animal Diagnostics to transition its testing capabilities from livestock
to humans, specifically to better diagnose and monitor those infected with COVID-19. NCBiotech connected the Morrisville company to state and federal funding, and shared expertise
specific to human diagnostic testing practices. NCBiotech also submitted an early technology
application to a Wells Fargo grant program for which AAD was awarded a $50,000 grant.
Supported OPTONIKS in meeting regulatory requirements and obtaining capital to scale
production of its portable devices that detect pathogens.
Facilitated connections for RTP’s BioMedomics, which has created a rapid antibody test to
confirm exposure to COVID-19. NCBiotech connected the company with the FDA and other
federal agencies, with trained workforce for scale-up and distribution, and with investors for
funding, as well as fielding numerous requests for company contact information.
Connected Thermo Fisher and East Carolina University/Brody School of Medicine to fill an
urgent need in the pathology lab at Vidant Medical. This connection also lent expertise to
testing patients at Vidant.

Treatment
•

•

•
•

•

•

•

•

Supported BioMedInnovations (RTP and Charlotte) in adapting its generator, used for organ
transplant perfusion, for portable and low-cost ventilators for COVID-19 patients. NCBiotech
connected the company to key consultants, state and federal agencies, supplies, and investors.
Worked with Vital Flo, to use its mobile technology that measures lung function to collect
data on COVID-19 patients who are not hospitalized, or after they are released. The NCBiotech team connected the RTP company to local healthcare partners and federal defense
programs for funding.
Connected the Duke University Office of Licensing and Ventures with U.S. Department of
Defense programs to support ventilator technology developed at the university.
Connected Greenville’s DR Burton, which manufactures devices for the prevention and
treatment of respiratory infection, with federal resources. The company was working to use
its products to treat COVID-19 patients, and it needed guidance on regulatory issues.
Connected East Carolina University/Brody School of Medicine with Grifols, which is developing and producing a plasma-based treatment for COVID-19 patients. ECU is discussing
whether the university can provide clinical trials support to this effort.
Featured on ncbiotech.org Bright Path Laboratories’ work to more effectively produce active
pharmaceutical ingredients (APIs). The Charlotte company’s research has implications for
COVID-19 treatment as well as potential on-shoring of the pharmaceutical supply chain.
With Buncombe County, funded efforts by the Mountain Area Health Education Center
to survey primary care providers in western North Carolina to determine pandemic-related
needs. The survey will be extended to primary care providers across the state.
With Winston-Salem based Javara Inc. and Wake Forest Baptist Health, supported the
launch of COVID-19 Community Partnership across the U.S. The study will use home test kits
to gather data on the coronavirus, and it received $100,000 in immediate funding from the
N.C. General Assembly.
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Personal Protective Equipment
Across North Carolina, NCBiotech helped connect supply chain, producers, distributors, and end
users as the need for personal protective equipment mushroomed:
•

•

•
•

In Western North Carolina, worked with the Mountain Area Health Education Center,
to identify needs and facilitate actions from local nonprofits. This included a connection
to Spectra3D, which could produce several PPE items.
In Charlotte, connected a manufacturer with medical plastics supplier and injection molding
sites; provided a list of medical fabric suppliers to the Manufacturing Solutions Center,
which produced face masks (EDPNC referral); and facilitated connections for the Charlotte
region’s Textile-Based Delivery as it produces Theramasks.
Also in Charlotte, hand sanitizer production was boosted by regional distilleries, and an
important link to a company that produces containers for sanitizer.
Companies responded to a statewide call from North Carolina and healthcare systems for
PPE and testing supplies/kits. NCBiotech facilitated this communication.

Overall Support
•
•

•
•
•
•
•
•
•
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Directed rapid-response grant program (Flash Grant) to include COVID-19 diagnostics,
treatments, or vaccines, eliciting a strong response from the state’s research institutions.
Worked with the Dogwood Health Trust to target investment to companies working on
COVID-19 response. The outreach fulfills the Trust’s mission to improve health in Western
North Carolina.
Assisted NCBiotech loan portfolio companies in applying for federal Paycheck Protection
Program (PPP) funds.
Supported companies, researchers, and professionals across the state with logistics, health
information, media coverage, and financial resources needed during the pandemic.
Assisted NCBIO’s conversations with local governments to facilitate ongoing work at essential life sciences businesses.
Guided discussions with economic development partners on strategy for recruitment, looking
forward to potential opportunities from “on-shoring” supply chain.
Reached out to the Gates Foundation to understand their plans to scale vaccine and treatment production to meet global needs, and how North Carolina can help.
Created online hub for COVID-19 resources, curated by its research analysts:
www.ncbiotech.org/covid-19.
NCBiotech also provides full coverage of statewide company activities on its website.
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Conclusion
This seventh biennial assessment of North Carolina’s life science industry reinforces why life sciences matter from an economic development perspective, highlighting the continued outsized impacts generated by the industry and the initiatives
and strategic investments of NCBiotech. The state has invested decades in
establishing itself as a national and global industry leader, enabling North Carolina
to play a key role in addressing the global pandemic. But even with this established
track record and continued momentum, the industry’s success in North Carolina
is never fully guaranteed moving forward. The competition for life sciences development is fierce, and other states, regions, and nations are making significant
investments to advance their life science industries and leverage comparative
advantages. As it has done throughout its nearly four-decade history, NCBiotech is
looking ahead to how to continue this success.
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Appendix: Data and Methodology
Defining the Life Science Industry
The following presents the industry definition utilized in Section I of this report based on the
detailed North American Industry Classification System (NAICS) codes that make up the five major
subsectors of the life science industry.
Table A-1: NAICS-based Definition of the Life Science Industry
Life Sciences
Subsector

NAICS Code

NAICS Description

Agricultural Feedstock & Industrial Biosciences
311221

Wet Corn Milling

311224

Soybean and Other Oilseed Processing

325193

Ethyl Alcohol Manufacturing

325311

Nitrogenous Fertilizer Manufacturing

325312

Phosphatic Fertilizer Manufacturing

325314

Fertilizer (Mixing Only) Manufacturing

325320

Pesticide and Other Agricultural Chemical Manufacturing

325411

Medicinal and Botanical Manufacturing

325412

Pharmaceutical Preparation Manufacturing

325413

In-Vitro Diagnostic Substance Manufacturing

325414

Biological Product (except Diagnostic) Manufacturing

Drugs & Pharmaceuticals

Medical Devices & Equipment
334510

Electromedical and Electrotherapeutic Apparatus Manufacturing

334516

Analytical Laboratory Instrument Manufacturing

334517

Irradiation Apparatus Manufacturing

339112

Surgical and Medical Instrument Manufacturing

339113

Surgical Appliance and Supplies Manufacturing

339114

Dental Equipment and Supplies Manufacturing

Research, Testing, & Medical Laboratories
541380*

Testing Laboratories

541713*

Research and Development in Nanotechnology

541714

Research and Development in Biotechnology (except Nanotechnology)

541715*

Research and Development in the Physical, Engineering,
and Life Sciences (except Biotechnology)

621511

Medical Laboratories

Bioscience-Related Distribution
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Life Sciences
Subsector

NAICS Code

NAICS Description

423450

Medical, Dental, and Hospital Equipment
and Supplies Merchant Wholesalers

424210*

Drugs and Druggists’ Sundries Merchant Wholesalers

424910*

Farm Supplies Merchant Wholesalers

*Includes only the portion of these industries engaged in relevant life science activities.

Technical Note on the Growth Trend in Bioscience-Related Distribution
Changes in the federal classification approach within the wholesale trade industry have impacted
the growth trend for bioscience-related distribution and warrant a discussion in this report. Periodically, the federal statistical system updates its industry classification scheme (NAICS). Following
the 2017 NAICS update, the U.S. Bureau of Labor Statistics (BLS) revisited the way in which it
classifies certain distribution establishments. In doing so, BLS has shifted away from classifying
many individual establishments in a relatively general “Wholesale Trade Agents and Brokers” industry sector and instead placed more establishments into distribution sectors specifically aligned
with their wholesale products. In doing so, a disproportionate number of establishments (and their
associated employment) ended up reclassified into the bioscience-related distribution sectors and
had the effect of creating a significant, yet immaterial, increase in the employment, establishment,
and wage levels within the bioscience-related distribution subsector in 2017. This reclassification,
while providing a more accurate count of the true size and scale of bioscience-related distribution,
has impacted the overall life science industry trends. And while it is not possible to fully adjust
for this, the growth trend in distribution is consistent with growth across the life science industry
during this period and toward the end of a record-setting economic expansion.

Economic Impact Approach and Methodology
Using the information on the size and composition of the North Carolina life science industry
provided by the NCBiotech, TEConomy prepared an analysis of the economic impact of the industry on the State of North Carolina’s economy using the IMPLAN input/output model.13 IMPLAN, one
of the most widely used models in the nation, can be used to analyze the impacts of companies,
projects, or entire industries. An input/output (I/O) analysis examines the relationships among businesses and among businesses and final consumers. I/O analysis is based on the use of multipliers,
which describe the response of an economy to a change in demand or production. Multipliers
measure the effects on an economy from a source of economic activity, in this case, the jobs and
activities of companies in the life science industry in North Carolina.
The economic activity generated in a state is greater than the simple total of spending associated
with the event or activity being studied. As money is earned, it is, in turn, spent, earned, and respent by other businesses and workers in the regional economy through successive cycles of
spending, earning, and spending. However, the spending in each successive cycle is less than in
13 See www.implan.com for a description of the model.
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the preceding cycle because a certain portion of spending “leaks” out of the economy in each
round of spending. Leakages occur though purchases of goods or services from outside of the
region and federal taxation. The IMPLAN multipliers used in this analysis capture the effects of
these multiple rounds of spending.
This report measures the economic impact of the life science industry by focusing on four measures of economic impact:
•
•
•
•

Employment. The total number of full- and part-time jobs in all industries;
Output. The total value of production or sales in all industries;
Labor Income. Total labor income including wages and salaries, benefits, and self-reported
income earned by the workers holding the jobs created;14 and
State and Local Government Revenues. The fiscal benefits accruing to both state and local
governments in North Carolina as a result of the direct and multiplier impacts associated with
the North Carolina life science sector, academic life science R&D spending, and the portfolio
of companies assisted by NCBiotech.

Four measures of the economic activity and impact of the jobs supported by the life science
industry are included as follows:
•

•

•
•

Direct effects. The change in economic activity being analyzed—in this case, the business
activities of the life science industry, including life science companies, life science research,
and the Center’s portfolio of assisted businesses. For this analysis, TEConomy used the employment data from the NCBiotech Company Database and the IMPLAN model to estimate
business activity based on these activities;
Indirect effects. The changes in inter-industry purchases, for example, the purchase of
raw materials by a life science manufacturer, in response to the change in demand from the
directly affected industries;
Induced effects. The changes in spending from households as income and population
increase due to changes in production; and
Total effects. The combined total of direct, indirect, and induced effects.

14 The earlier 2008 and 2010 reports used Employee Compensation as a measure of economic impact. Beginning in the 2012 report and
continuing in this report, in order to be comparable with other research done in this area, the broader Labor Income measure, which includes
self-reported and proprietor income, was used.
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Life Science Industry Subsector Comparisons: North Carolina vs. Other
Top-Tier Life Sciences States
Figure A-1: Life Science Industry Positioning Among Top-Tier States: Employment Size, Concentration,
and Recent Trends – Agricultural Feedstock & Industrial Biosciences
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Source: TEConomy Partners’ analysis of U.S. Bureau of Labor Statistics, Quarterly Census of Employment and Wages (QCEW)
data; enhanced file from IMPLAN.
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Figure A-2: Life Science Industry Positioning Among Top-Tier States: Employment Size, Concentration,
and Recent Trends – Bioscience-related Distribution
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47

EVIDENCE & OPPORTUNITY 2020: IMPACT OF LIFE SCIENCES IN NORTH CAROLINA

Figure A-3: Life Science Industry Positioning Among Top-Tier States: Employment Size, Concentration,
and Recent Trends – Drugs & Pharmaceuticals
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data; enhanced file from IMPLAN.
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Figure A-4: Life Science Industry Positioning Among Top-Tier States: Employment Size, Concentration,
and Recent Trends – Medical Devices & Equipment

4.00

Location Quotient, 2018

3.50

Minnesota
3.00

2.50

California
2.00

Massachusetts
New Jersey

1.50

Pennsylvania

Illinois
1.00
-5%

0%

Florida
0.00

10%

15%

North Carolina

0.50

New York

5%

Texas

Employment Change, 2016-18

Source: TEConomy Partners’ analysis of U.S. Bureau of Labor Statistics, Quarterly Census of Employment and Wages (QCEW)
data; enhanced file from IMPLAN.

49

EVIDENCE & OPPORTUNITY 2020: IMPACT OF LIFE SCIENCES IN NORTH CAROLINA

Figure A-5: Life Science Industry Positioning Among Top-Tier States: Employment Size, Concentration,
and Recent Trends – Research, Testing, & Medical Laboratories
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