
TEConomy/BIO

The U.S. Bioscience Industry: 
Fostering Innovation and Driving  
America’s Economy Forward

2022



TEConomy Partners, LLC (TEConomy) endeavors at all times to produce work of the highest quality, consistent with our contract commitments. However, because of the 

research and/or experimental nature of this work, the client undertakes the sole responsibility for the consequence of any use or misuse of, or inability to use, any information 

or result obtained from TEConomy, and TEConomy, its partners, or employees have no legal liability for the accuracy, adequacy, or efficacy thereof.

BIO is the world’s largest trade association representing biotechnology companies, academic institutions, state 
biotechnology centers and related organizations across the United States and in more than 30 other nations. 
BIO members are involved in the research and development of innovative healthcare, agricultural, industrial and 
environmental biotechnology products. BIO also produces the BIO International Convention, the world’s largest 
gathering of the biotechnology industry, along with industry-leading investor and partnering meetings held 
around the world. BIOtechNOW is BIO’s blog chronicling “innovations transforming our world.”

TEConomy Partners, LLC is a global leader in research, analysis and strategy for innovation-driven economic 
development. Today we’re helping nations, states, regions, universities and industries blueprint their future 
and translate knowledge into prosperity. The principals of TEConomy Partners include the authors of the prior 
Battelle/BIO State Bioscience Development reports, published since 2004. For further information, please visit 
www.teconomypartners.com.

Public Affairs Consultants

PMP Public Affairs Consulting, Inc.—PMP— is an independent consulting firm serving the public and constituent 
relations needs of bioscience-related companies and associations.

The Council of State Bioscience Associations (CSBA) is a confederation of state-based, non-profit trade orga-
nizations each governed by its own board of directors. The common mission of the members of the CSBA is to 
promote public understanding and to advocate for public policies that support the responsible development of 
the bioscience industry. These groups are recognized by BIO as affiliate organizations in their respective states. 
To learn more please visit: bio.org/csba

http://www.teconomypartners.com


Table of Contents

Introduction, Highlights, and Key Findings .......................................................................................1
National Industry Highlights 2

State and Metropolitan Area Industry Highlights 3

Innovation Ecosystem Assessment Highlights 3

The U.S. Bioscience Industry:  ...............................................................................................................5
A Steady, Long-Term Growth Driver for the Nation’s Economy Accelerates its Growth  
Through the Pandemic Years 5

The Biosciences Continue to Generate High-Quality, High-Wage Jobs Driven  
by Outsized Demand for Highly Skilled STEM Talent 12

Bioscience Industry Economic Impacts: A $2.9 Trillion Contribution to the U.S. Economy 14

State-by-State and Metropolitan Area Bioscience Industry Key Findings and Highlights 17

University Bioscience R&D Activity: Pace of Growth Slows 23

The Innovation Ecosystem for the Biosciences:  ............................................................................ 23
NIH Research Funding Sees Slower Growth in 2021 26

Bioscience Patent Awards Reveal Breadth of U.S. Innovation, Though Recent Totals Have Declined 27

Bioscience Venture Capital Reached Impressive Record Highs in 2021 31

State and Metropolitan Area Performance Across the Bioscience Industry Subsectors ...... 37
Agricultural Feedstock & Industrial Biosciences 38

Pharmaceuticals  41

Medical Devices & Equipment  44

Research, Testing, & Medical Laboratories  47

Bioscience-Related Distribution  50

Industry Employment, Establishments and Wages 53

Appendix: Data & Methodology ........................................................................................................ 53
Industry Economic Impacts and Employment Multipliers  55

Bioscience Academic R&D Expenditures  55

National Institutes of Health (NIH) Funding  55

Bioscience Venture Capital Investments  55

Bioscience Patents  56



Figures
Figure 1: Economic Impacts of the U.S. Bioscience Industry, 2021 2

Figure 2: Employment, Establishment, and Wage Trends for the U.S. Bioscience Industry, 2018-21 5

Figure 3: Employment Growth Trends—Biosciences vs. Other Technology Industries, 2018-21 6

Figure 4: Employment Growth Trends for the U.S. Bioscience Industry and Private Sector, 2001-21 7

Figure 5: Employment Growth Trends, Bioscience Industry and Major Subsectors, 2018-21 8

Figure 6: Economic Impacts of the U.S. Bioscience Industry, 2021 15

Figure 7: University Bioscience R&D Expenditures, FY 2015-20 ($ in Billions) 24

Figure 8: National Institutes of Health Awards, FY 2018-21 ($ in billions) 26

Figure 9: Bioscience-related U.S. Patents, 2018-21 28

Figure 10: Bioscience-related U.S. Patents by Segment, Cumulative 2018-21 29

Figure 11: Bioscience-related Venture Capital Investments, 2018-21 ($ in Billions) 31

Figure 12: Bioscience-related Venture Capital Investments by Segment, Cumulative 2018-21 ($ in Millions)  33

Tables
Table 1: U.S. Bioscience Establishment and Employment Summary, 2021 and Recent Trends 9

Table 2: Average Annual Wages for the Bioscience Industry and Other Major U.S. Industries, 2021 13

Table 3: Economic Impacts of the U.S. Bioscience Industry, 2021 ($ in Millions) 16

Table 4: State Specializations and Job Growth by Bioscience Subsector, 2021 18

Table 5: Leading States in Academic Bioscience R&D Expenditures and Growth 25

Table 6: Leading States in Per Capita and Concentration of Academic Bioscience R&D Expenditures, 2020 25 

Table 7: Leading States in NIH Funding, FY 2021 27

Table 8: Leading States in Bioscience-Related Patents, Cumulative 2018-21 29

Table 9: Leading States in Bioscience-related Patents by Class Group, Cumulative 2018-21 30

Table 10: U.S. Bioscience Venture Capital Investments by Stage, Cumulative 2018-21 32

Table 11: Leading States in Bioscience Venture Capital Investments, Cumulative 2018-21 34

Table 12: Leading States in Bioscience Venture Capital Investments by Segment, Cumulative 2018-21 35

Table 13: States with Large and Specialized Employment in Agricultural Feedstock and Industrial Biosciences, 2021 39

Table 14: Metropolitan Statistical Areas with the Largest Employment Levels in Agricultural Feedstock  
and Industrial Biosciences, 2021 39

Table 15. Metropolitan Statistical Areas with the Highest Location Quotients in Agricultural Feedstock  
and Industrial Biosciences, by Size of MSA, 2021 40

Table 16: States with Large and Specialized Employment in Pharmaceuticals, 2021 42

Table 17: Metropolitan Statistical Areas with the Largest Employment Levels in Pharmaceuticals, 2021 42

Table 18: Metropolitan Statistical Areas with the Highest Location Quotients in Pharmaceuticals, by Size of MSA, 2021 43

Table 19: States with Large and Specialized Employment in Medical Devices and Equipment, 2021 45

Table 20: Metropolitan Statistical Areas  with the Largest Employment Levels in Medical Devices and Equipment, 2021 45

Table 21: Metropolitan Statistical Areas with the Highest Location Quotients in Medical Devices and Equipment,  
by Size of MSA, 2021 46

Table 22: States with Large and Specialized Employment in Research, Testing, and Medical Labs, 2021 48

Table 23: Metropolitan Statistical Areas with the Largest Employment Levels in Research, Testing, and Medical Labs, 2021 48

Table 24: Metropolitan Statistical Areas with the Highest Location Quotients in Research, Testing, and Medical Labs,  
by Size of MSA, 2021 49

Table 25: States with Large and Specialized Employment in Bioscience-Related Distribution, 2021 51

Table 26: Metropolitan Statistical Areas with the Largest Employment Levels in Bioscience-Related Distribution, 2021 51

Table 27: Metropolitan Statistical Areas with the Highest Location Quotients in Bioscience-Related Distribution,  
by Size of MSA, 2021 52

Table A-1: Bioscience Industry Definition 54

Table A-2: Bioscience-Related Patents—Classes and Groups 57



The bioscience industry and its supporting ecosystem 
have always focused on bold innovations to address 
unmet human needs in the U.S. and around the 
world. The collective efforts between the industry 
and its public and private stakeholders have met 
head-on the challenges of the COVID pandemic, 
while working to lessen the impacts of climate 
change and nourish a growing world population. The 
bioscience industry is also a significant contributor to 
the economic vitality of states and regions where its 
diverse companies operate. This report provides an 
updated assessment of the U.S. bioscience industry 
with data that both highlight its economic value, and 
the performance of its supportive ecosystem with 
respect to research funding, patents, venture capital, 
and other major efforts for continued success amidst 
increasing global competition for the industry.

Marking the tenth edition in a biennial series dating 
back to 2004, this report finds an industry thriving 
amidst the economic and public health challenges of 
the last two and a half years. The industry has steadily 
grown during this period and has yet again offered a 
critical buffer against national economic challenges, 
generating high-wage jobs and significant economic 
impacts while the overall economy has struggled. 

Yet economic headwinds and ecosystem challenges 
persist, including the ongoing struggle in 2022 to 
tame national and global inflation, a slower pace 
of economic growth, and continuing supply chain 
challenges. Couple these macroeconomic factors 
with slower growth in NIH funding and academic 
R&D, as well as recent declines in patent awards and 
applications, and the near-term outlook is concerning. 

But this industry continually delivers on its dual 
characteristics of intensive innovation that saves and 
improves lives and contributes a breadth of diverse 
employment opportunities with wages and incomes 
that sustain families and strong standards of living.

In this 2022 edition, and in the accompanying state 
profiles made available online, the report maintains 
its focus on the industry’s footprint and economic 
opportunities across states and regions, as the bio-
science industry offers extensive economic reach and 
broad-based impacts that benefit every region of the 
U.S. Unlike in past editions, the 2022 report includes 
industry employment data from the immediate past 
calendar year, rather than the previous 24-month lag.

Introduction, Highlights, 
and Key Findings 

In ����, the U.S. bioscience industry 
represents:

• �.� million employees in more than 
���,��� business establishments

• A high-growth engine, increasing 
employment by ��% since ����, while 
the overall economy shed �.�% of its 
jobs base

• A high-impact contributor to the U.S. 
economy with economic output impacts 
totaling $�.� trillion 
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National Industry Highlights
The nation’s bioscience industry steadily grew during 
the last three years—a period that included the signif-
icant economic and public health challenges of the 
global pandemic—bolstering the struggling national 
economy while generating high-wage, high-quality 
jobs, and substantial economic impacts for the U.S.

• In 2021, national bioscience industry employ-
ment reached 2.1 million jobs across more than 
127,000 business establishments spread across 
every state throughout the U.S. 

• Since 2018, bioscience employers grew their 
payrolls by 11 percent while the private 
sector overall experienced a net jobs decline 
of 1.5 percent, due to the steep job losses 
experienced during the initial pandemic wave 
and economic shutdowns of 2020. Bioscience 
industry establishments and average wages 

also have risen at double-digit rates over the 
latest three-year period.

• The bioscience industry has outperformed the 
overall economy in recent years in its employ-
ment growth, including other knowledge- and 
technology-intensive industry sectors such as 
tech and aerospace manufacturing.

• All five of the industry’s major subsectors—ag-
ricultural feedstock and industrial biosciences; 
medical devices and equipment; pharmaceu-
ticals; research, testing, and medical labs; and 
bioscience-related distribution—have contrib-
uted to the employment growth seen since 
2018, led by impressive, double-digit job gains 
in research, testing, and medical labs; and in 
pharmaceutical manufacturing—not surprising 
given the intense mobilization and expansion 
of these sectors during the pandemic.

Figure 1: Economic Impacts of the U.S. Bioscience Industry, 2021
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Source: TEConomy Partners data and analysis using U.S. IMPLAN Input-Output Model.
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• The bioscience industry continues to generate 
high-wage jobs reflecting the industry’s 
outsized demand for STEM talent and a highly 
skilled workforce. In 2021, U.S. bioscience 
workers earned nearly $126,000 per year, on 
average, which is $58,000 or 85 percent greater 
than that earned by their counterparts in the 
overall private sector.

• The total economic impact of the bioscience 
industry on the U.S. economy, as measured by 
overall output, totaled $2.9 trillion dollars in 
2021 (Figure 1).

State and Metropolitan Area 
Industry Highlights

The nation’s bioscience industry spans every U.S. 
state, with a well-distributed geographic footprint. 
The industry’s breadth and diversity translate into sig-
nificant market and economic development opportu-
nities for most states; in fact, a majority of states have 
a “specialized” concentration of employment in at 
least one of the five bioscience subsectors. 

• Thirty-four states and Puerto Rico have a spe-
cialization in at least one of the five bioscience 
subsectors in 2021.

• Industry job growth has been widespread—
over the 2018 to 2021 period, 48 states and 
Puerto Rico experienced job growth in the 
bioscience industry.

Likewise, the industry is an important economic 
engine for the nation’s metropolitan regions.

• Just over half of all U.S. metropolitan areas have 
a specialized employment concentration in 
at least one bioscience industry subsector. Of 
the nation’s 384 metropolitan regions, 205 (53 
percent) can claim this distinction.

Innovation Ecosystem  
Assessment Highlights

For a science- and technology-driven industry 
powered by innovation, the supporting ecosystem 
providing access to scientific R&D from the nation’s 
research institutions, federal funding, strong intel-
lectual property protection in the form of patents, 
and access to vital sources of risk capital is especially 
critical for bioscience industry development. The 
following headlines and highlights show the 
ecosystem’s continued progression, though recent 
signals point to potentially challenging slowdowns in 
research activity, funding, and innovation outcomes 
in terms of patent awards.

• Bioscience Patent Awards Reveal Breadth of 

U.S. Innovation, Though Recent Totals Have 

Declined. Patent awards with at least one 
U.S. inventor or assignee in bioscience-related 
technology classifications totaled nearly 28,000 
in 2021. This total has declined for two consec-
utive years from the more than 30,000 awards 
recorded in 2019.

• Bioscience Venture Capital Reached Impres -

sive Record Highs in ����. The 2021 venture 
capital investment total reached $79.4 billion 
for biosciences, or two times the average level 
invested during the prior three years.

• University Bioscience R&D Activity: Pace 

of Growth Slows. In 2020 U.S. biosciences 
academic R&D exceeded $51 billion, an 
increase of 9 percent since 2018. U.S. research 
universities have significantly increased their 
bioscience-related R&D activities since 2015 
by $11 billion or 28 percent. Since 2015, R&D 
expenditures have averaged 5 percent growth 
year-over-year, however that growth slowed in 
2020, increasing just 2.8 percent from 2019.

• NIH Research Funding Sees Slower Growth 

in ����. In 2021, NIH awarded $34.8 billion in 
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external or “extramural” research and related 
funding, representing lower growth from 2020 
to 2021 relative to the stronger pace of growth 
in prior years.

The report is divided into three major sections—first, 
an assessment of the national bioscience industry’s 
position and recent performance and economic 
impacts, as well as highlights of state and regional 
industry performance; second, an assessment of the 
performance of key innovation ecosystem elements 
for biosciences development; and third, a section 
focused on the position of states and metro regions 
across each of the industry’s five major subsectors.
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The nation’s bioscience industry steadily grew during the 
last three years—a period which included the significant 
economic and public health challenges of the global 
pandemic—and by 2021 exceeded 2.1 million jobs in 
more than 127,000 business establishments spread 
across every state throughout the U.S. Since 2018, 
bioscience employers grew their payrolls by 11 percent 
while the overall private sector experienced a net jobs 
decline of 1.5 percent, due to the steep job losses expe-
rienced during the initial pandemic wave and economic 
shutdowns of 2020 (Figure 2). Industry establishments 
and average wages also have risen at double-digit rates. 

Biosciences job growth has averaged 3.6 percent 
from 2019 through 2021 while the private sector’s 
average annual growth rate has been flat (-0.4 
percent) as the overall economy continues to claw 
back the jobs shed in 2020. The industry—called 
upon to innovate, manufacture, and distribute critical 
COVID-related diagnostics, vaccines, and therapeu-
tics during this period—has not only outperformed 
the overall economy, but also other knowledge- and 
technology-intensive industry sectors in its employ-
ment growth (Figure 3).

The U.S. Bioscience Industry: 
A Steady, Long-Term Growth Driver for the Nation’s Economy  
Accelerates its Growth Through the Pandemic Years

Figure 2: Employment, Establishment, and Wage Trends for the U.S. Bioscience Industry, 2018-21
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Source: TEConomy Partners analysis of U.S. Bureau of Labor Statistics, QCEW data; enhanced by Lightcast (Datarun 2022.3).

The bioscience industry—called upon to innovate, manufacture, and distribute critical COVID-related 
diagnostics, vaccines, and therapeutics during this period—has not only outperformed the overall economy, 
but also other knowledge- and technology-intensive industry sectors in its employment growth.
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The steady growth of the bioscience industry is a 
continuation of a longer-term trend over nearly all 
of the two decades this report has tracked industry 
progress. Recent years have seen growth accelerate 
(Figure 4). In the last decade the industry has gener-
ated especially strong job growth, increasing employ-
ment by 35 percent since 2010—compared with 15 
percent for the private sector. In just the last six years 
hiring has gained speed, more than double the pace, 
on average, of the previous five years.

The two-decade trend for the biosciences clearly 
demonstrates its resilience and role as a consistent 

economic growth driver. The industry has bolstered the 
U.S. economy during recent recessions and downturns.

All five of the major industry subsectors have con-
tributed to the employment growth seen since 2018 
(see Figure 5, Table 1), led by impressive, double-digit 
job gains in research, testing, and medical labs; and 
in pharmaceutical manufacturing. The recent strong 
growth in these subsectors has been driven by 
the intense mobilization and expansion during the 
pandemic of diagnostic lab testing, industrial R&D in 
biotech and the biosciences broadly, and vaccine and 
therapeutic production. 

Figure 3: Employment Growth Trends—Biosciences vs. Other Technology Industries, 2018-21
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Source: TEConomy Partners analysis of U.S. Bureau of Labor Statistics, QCEW data; enhanced by Lightcast (Datarun 2022.3).
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Figure 4: Employment Growth Trends for the U.S. Bioscience Industry and Private Sector, 2001-21
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Source: TEConomy Partners analysis of U.S. Bureau of Labor Statistics, QCEW data; enhanced by Lightcast (Datarun 2022.3).

De�ning the Bioscience Industry
Defining the biosciences is challenging due to its diverse mix of technologies, products and markets, R&D focus, and companies 

themselves. The industry includes companies engaged in advanced manufacturing, research activities, and technology services but 

has a common thread or link in their application of knowledge in the life sciences and how living organisms function. At a practical 

level, federal industry classifications do not provide for one over-arching industry code that encompasses the biosciences. Instead, 

two dozen detailed industries must be combined and grouped to best organize and track the industry in its primary activities. 

The TEConomy/BIO biennial reports have developed an evolving set of major aggregated subsectors that group the bioscience 

industry into five key components, including:

Agricultural feedstock and industrial biosciences—Firms engaged in agricultural production and processing, organic chemical 

manufacturing, and fertilizer manufacturing. The subsector includes industry activity in the production of ethanol and other biofuels. 

Bioscience-related distribution—Firms that coordinate the delivery of bioscience-related products spanning pharmaceuticals, 

medical devices, and ag biotech. Distribution in the biosciences is unique in its deployment of specialized technologies including 

cold storage, highly regulated monitoring and tracking, and automated drug distribution systems.

Pharmaceuticals—Firms that develop and produce biological and medicinal products and manufacture pharmaceuticals and 

diagnostic substances. 

Medical devices and equipment—Firms that develop and manufacture surgical and medical instruments and supplies, laboratory 

equipment, electromedical apparatus including MRI and ultrasound equipment, and dental equipment and supplies. 

Research, testing, and medical laboratories—Firms engaged in research and development in biotechnology and other life sciences, life 

science testing laboratories, and medical laboratories. Includes contract and clinical R&D organizations.
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Figure 5: Employment Growth Trends, Bioscience Industry and Major Subsectors, 2018-21
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Source: TEConomy Partners analysis of U.S. Bureau of Labor Statistics, QCEW data; enhanced by Lightcast (Datarun 2022.3).

Highlights across the subsectors and their respective performance include:

• With total employment at nearly 720,000 U.S. jobs, research, testing, and medical laboratories is the 
largest of the major subsectors, and since 2018 it has been the fastest growing. Accounting for one of every 
three biosciences jobs, the subsector has seen extremely strong growth of 19 percent over the last three 
years. In the years leading up to the pandemic, the subsector had strong growth, averaging 4.4 percent 
annually from 2015-18, then from 2018-21 employers accelerated their hiring to average 6.1 percent 
growth annually. The subsector’s commercial research and development component—including biotech 
and other biosciences R&D conducted by biopharmaceutical, medical device, and agtech firms—accounts 
for two-thirds of employment and has been the leading employment growth driver, increasing its jobs base 
by 23 percent since 2018. The remainder are employed in medical labs, which has grown by 13 percent.

• Growth in pharmaceutical manufacturing has been similarly impressive, with employers increasing their 
payrolls by nearly 12 percent from 2018 to almost 345,000 employees in 2021, accounting for 16 percent 
of U.S. bioscience jobs. Job growth rates for the three years since 2018 each exceeded that for any indi-
vidual year since 2010, averaging 3.8 percent growth year-over-year. While accounting for 16 percent of 
U.S. bioscience jobs, the subsector can and should be thought of as more extensive as it is closely tied to 
commercial R&D firms and establishments, including biotechnology R&D, that are included within research, 
testing, and medical labs. Within the pharmaceuticals subsector, each component industry has grown since 
2018, with most growing by double-digits.
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• Medical device and equipment manufacturers employ nearly 400,000 in the U.S., accounting for 
19 percent of the nation’s biosciences jobs. Since 2018, the subsector has grown by 5.5 percent and 
has averaged 1.8 percent growth annually, about the same average growth rate seen since 2015 for 
medical device jobs. Performance across the individual component sectors has been mixed, with strong 
double-digit job growth in electromedical equipment production and analytical lab instruments and 
above-average growth in medical and surgical instrument manufacturing offset by slower growth in 
other sectors.

• Agricultural feedstock and industrial biosciences grew its employment base by 2 percent from 2018 
to reach nearly 70,000 jobs, or 3 percent of all U.S. biosciences jobs. Over the last 3-year period, subsector 
employers increased their job totals by 0.6 percent annually, on average. This compared with average 
annual declines seen during the prior three years. Net job gains in the agricultural chemicals components 
and in sectors contributing bio-based feedstocks were somewhat offset by declines in the biofuels 
(ethanol) sector.

• Bioscience-related distribution operations added nearly 7 percent to their payrolls from 2018 through 
2021 to employ more than 602,000 across nearly 63,000 individual business establishments throughout 
the country. Accounting for 28 percent of U.S. biosciences jobs, the industry’s growth has been led by 
strong gains in medical, dental, and hospital equipment distribution (up 13 percent since 2018), and more 
modest gains in pharmaceutical distribution. 

Table 1: U.S. Bioscience Establishment and Employment Summary, 2021 and Recent Trends

Bioscience Industry &  
Major Subsectors

Establishments Employment
Count,  
2021

Change,  
2018-21

Count,  
2021

Change,  
2018-21

Agricultural Feedstock & Industrial Biosciences 1,948 10% 69,573 2%

Bioscience-related Distribution 62,697 15% 602,589 7%

Medical Devices & Equipment 10,268 17% 398,847 5%

Pharmaceuticals 5,973 35% 344,839 12%

Research, Testing, & Medical Laboratories 46,503 35% 719,856 19%

Total Biosciences 127,389 22% 2,135,704 11%

Source: TEConomy Partners analysis of U.S. Bureau of Labor Statistics, QCEW data; enhanced by Lightcast (Datarun 2022.3).
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A major focus for numerous BIO member companies 
is advancing innovative solutions to meet global 
challenges in the agricultural and environmental 
space. The industry, in partnership with BIO and 
other stakeholders, is working to address climate 
change via decarbonization with strategic shifts 
toward biobased products and the development and 
deployment of sustainable fuels. At the same time, 
the industry is addressing how to feed and nourish 
a growing global population by developing and 
leveraging more productive and sustainable agri-
cultural inputs, technologies, and applications. BIO’s 
agricultural and environmental division1 is emphasiz-
ing three areas for its advocacy and support:

• Biobased manufacturing and  
the biobased economy

• Food and farm innovation
• Sustainable fuels

According to the USDA, biobased products are 
those that are “composed, in whole or in significant 
part, of biological products, including renewable 
domestic agricultural materials, renewable chemicals, 
and forestry materials; or an intermediate ingredient 
or feedstock.”2 The benefits of biobased products 
include providing an alternative to petroleum-derived 
products; offering more options to manufacturers to 
develop their products; opportunities for new bio-
based brands and growth markets; and ultimately 
addressing environmental issues and challenges such 
as recycling or disposing of single-use plastics.

Biobased products span a diverse range of solutions 
and markets including many in the chemicals space 
such as lubricants, detergents, inks, fertilizers, and 
bioplastics. The USDA, under the Department’s 

1 See: https://www.bio.org/agriculture-environment.

2 See: https://www.biopreferred.gov/BioPreferred/faces/pages/BiobasedProducts.xhtml.

3 U.S. Department of Agriculture (UDSA), “USDA Releases Economic Impact Analysis of the U.S. Biobased Products Industry,”  

News Release, July 29, 2021.

4 Ibid.

5 McKinsey & Company, “Charting the global energy landscape to 2050: Sustainable fuels,” July 7, 2022.

BioPreferred Program established in 2011 and its 
associated product labeling, has catalogued more 
than 16,000 registered products. The Department 
measured the economic impacts of the biobased 
economy in 2020 and according to the report, in 
2017,3 the biobased products industry:

• Supported 4.6 million American jobs through 
direct, indirect, and induced contributions.

• Contributed $470 billion to the U.S. economy.
• Generated 2.79 jobs in other sectors of the 

economy for every biobased job.

Further, the report finds that biobased products 
displace approximately 9.4 million barrels of oil each 
year and have the potential to reduce greenhouse 
gas emissions by an estimated 12.7 million metric 
tons of CO2 equivalents annually.4 

Sustainable fuels represent an important opportunity 
and avenue for meeting the ambitious decarboniza-
tion targets set out by the Paris Climate Accord and 
other agreements. While electric vehicles are a critical 
path toward decarbonization, they must be adopted 
in concert with sustainable fuels for remaining internal 
combustion engine vehicles particularly in aviation and 
heavy-duty trucks, buses, and other transportation. To 
this end, McKinsey estimates that sustainable fuels 
could account for up to 37 percent of transportation 
energy demand by 2050.5 McKinsey is tracking major 
investments across the globe in sustainable fuels 
production facilities totaling $40 to $50 billion.

The recently passed Inflation Reduction Act (IRA) 
included support for the nation’s efforts to reduce 
transportation-related emissions via tax credits for 
cellulosic biofuels, creation of a sustainable aviation 

An Industry Addressing Global Challenges by Advancing 
Agricultural and Environmental Solutions
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fuel (SAF) tax credit, additional funding for blender 
pumps and other biofuels infrastructure, and a grant 
program to incentivize production of SAF. 

Food and farm innovation is driven by agricultural 

technology or “agtech”—inclusive of a range of 
technologies, including ag-biotech, that boost crop 
yields and enhance farming efficiency, productivity, 
and resilience. These technologies include biotech 
inputs (e.g., seeds, organic agricultural chemicals) 
as well as leverage software and hardware, sensing 
technologies, geospatial data and technologies, and 
modern farm machinery in an increasingly “precision” 
approach to agriculture. 

BIO recognizes that supporting innovative agricultur-
al biotechnology will be critical to enacting many of 
the climate-smart agriculture provisions in the recent 
IRA legislation.

From an economic development perspective, each 

of these priority areas support high-wage, fami-

ly-sustaining jobs in rural areas of America where 

biomass is sourced and crops and livestock are 

harvested. Supporting the biobased economy and 
innovative agtech also has a strategic benefit with 
respect to domestically-sourced energy and inputs.
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The bioscience industry stands out for being a steady 
generator and source of high-wage jobs. Industry 
wages are consistently significantly higher, on average, 
than those for the overall economy, reflecting the mix of 
skilled, high-quality jobs in demand within an industry 
advancing a wide range of value-adding products and 
services, and it further reflects the importance of the 
industry as a national economic engine. 

A recent assessment of biosciences talent by TECon-
omy and the Coalition of State Bioscience Institutes 
(CSBI) highlighted the especially intensive employment 
within the industry of “STEM” related roles, finding that:

“The life sciences are among the most intensive in 

their deployment of STEM talent—nearly one-

in-three industry workers is employed in a STEM 

occupation, a concentration �ve times that of all 

U.S. industries.” �

In 2021, U.S. bioscience workers earned nearly 
$126,000 per year, on average (Table 2). This average 
wage is $58,000 or 85 percent greater than that 
earned by their counterparts in the overall U.S. 
private sector ($67,826), reflecting the outsized 
industry demand for more highly-paid STEM talent 
and a highly skilled workforce. The TEConomy/CSBI 
study found that not only is the industry especially 
STEM-intensive in its jobs requirements but also has 
a much greater concentration of both high- and mid-
dle-skilled roles requiring postsecondary credentials, 
including certifications. Specifically, the study found:

6 TEConomy Partners LLC and CSBI, “2021 Life Sciences Workforce Trends Report: Taking Stock of Industry Talent Dynamics Following a Disruptive Year,” June 2021.

7 Ibid.

“In ����, nearly half (��%) of life science industry 

employment was in high-skilled occupations 

compared with ��% for all other industries. These 

include the vast majority of scientist, engineering, 

IT, and data sciences roles, or “STEM”-related 

talent and reinforce the critical need for robust 

national postsecondary education degree 

programs to meet industry talent needs.

At the same time, about one-in-three life science 

industry jobs fall in the middle skills categories, 

again well above the share for all industries. As 

a leading advanced manufacturing industry, life 

science companies rely heavily on the skilled 

technician workforce, both in engineering and 

scienti�c domains; production workers with 

varied skills; transportation and material moving 

occupations; installation, maintenance, and 

repair; and more. These workers are operating in 

increasingly digital and automated manufacturing 

environments, a shift represented by “Industry 

�.�” with signi�cant and important implications for 

community colleges and other training providers.” �

Each bioscience subsector has average wages well 
above those for the overall private sector, as well as 
exceeding those for most other major U.S. industries. 
Employees within the research, testing and medical 
labs; pharmaceuticals; and distribution subsectors 
earn average wages exceeding $120,000 annually.

“The life sciences are among the most intensive in their deployment of STEM “The life sciences are among the most intensive in their deployment of STEM 
talent—nearly one-in-three industry workers is employed in a STEM occupation,  talent—nearly one-in-three industry workers is employed in a STEM occupation,  
a concentration five times that of all U.S. industries.”a concentration five times that of all U.S. industries.”

—TEConomy/CSBI Life Sciences Workforce Trends Report, 2021

The Biosciences Continue to Generate High-Quality, High-Wage Jobs 
Driven by Outsized Demand for Highly Skilled STEM Talent

12



Table 2: Average Annual Wages for the Bioscience Industry  
and Other Major U.S. Industries, 2021

Biosciences & Other Major U.S. Industries Average Annual Wages, 2021

Information $152,605

Research, Testing, & Medical Laboratories $147,396

Finance and Insurance $131,637

Pharmaceuticals $126,153

Total Biosciences $125,750

Bioscience-related Distribution $121,606

Professional, Scientific, and Technical Services $114,379

Medical Devices & Equipment $98,481

Agricultural Feedstock & Industrial Biosciences $91,989

Manufacturing $76,572

Construction $69,892

Real Estate and Rental and Leasing $69,885

Total Private Sector $67,826

Health Care and Social Assistance $58,071

Transportation and Warehousing $57,959

Retail Trade $39,729

Source: TEConomy Partners analysis of U.S. Bureau of Labor Statistics, QCEW data; enhanced by Lightcast (Datarun 2022.3).
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The 2.1 million U.S. bioscience industry workers em-
ployed across every U.S. state and Puerto Rico create a 
substantial national economic impact. The biosciences 
have an extensive, interdependent supply chain for 
research, production, and distribution activities. The in-
dustry both supports and depends upon other sectors 
to supply everything from business services to com-
modity inputs. In addition, industry employees who 
earn high average wages generate demand for goods 
and services through their own personal spending. 
As a result, the biosciences have a national economic 
impact that extends and multiplies well beyond the 
industry’s direct employment and earnings.

Economic impact analysis measures these types of 
impacts and effects described, including: 

• Direct effects: the direct employment and other 
economic activity generated by the bioscience 
industry’s operations and expenditures; 

• Indirect effects: the economic activity generat -
ed by supplier firms to the bioscience industry; 
and

• Induced effects: the additional economic 
activity generated by the personal spending 
of the direct bioscience employees and the 
employees of the supplier firms in the overall 
economy. 

8 The total output impacts are often referred to as the “economic impact” of an industry, project, or investment.

The sum of these three effects is referred to as the to-
tal economic impact. TEConomy estimated the total 

economic impact of the U.S. bioscience industry in 
2021 based on employment values for each detailed 
industry sector within the biosciences and evaluated 
the impacts across several key economic measures:

• Employment. The total number of full- and 
part-time jobs in all industries; 

• Personal Income. The wages and salaries, 
including benefits, earned by the workers and 
proprietors holding the jobs created; 

• Value-Added. The difference between an 
industry’s total output and the cost of its labor 
and other inputs or its contribution to gross 
state or domestic product (GSP or GDP); and

• Output. The total value of production or sales in 
all industries.8 

Additionally, the model allows for a high-level esti-
mation of tax revenues generated by the economic 
activity at the local/county, state, and federal levels. 
These tax revenues include estimates of a variety 
of corporate and personal tax payments, including 
both the employer and employee portions of social 
insurance taxes.

Bioscience Industry Economic Impacts:  
A $2.9 Trillion Contribution to the U.S. Economy

Generating a direct value added of $��� 
billion and supporting a total value added of 
$�,��� billion, the U.S. biosciences industry 
accounted for �.� percent and �.� percent of 
U.S. GDP, respectively, in ����.
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The total economic impact of the bioscience industry 
on the U.S. economy, as measured by overall output, 
totaled $2.86 trillion dollars in 2021 (Figure 6 and Table 
3). This impact is generated by the direct industry 
output ($1.21 trillion) combined with the indirect 
and induced impacts, which total $1.65 trillion for 
an industry output “multiplier” of 2.36. This means 
that for every $1 in industry output, an additional 
$1.36 in output is generated throughout the rest of 
the national economy. A key economic indicator of 
the importance of the bioscience industry to the U.S. 
economy is estimated via the industry’s value added. 
Generating a direct value added of $581.69 billion and 
supporting a total value added of $1,467.86 billion, the 
U.S. biosciences industry accounted for 2.9 percent 
and 7.3 percent of U.S. GDP, respectively, in 2021.

The 2.14 million bioscience employees and their 
associated economic output support nearly 8.2 

million additional jobs throughout the entire econo-
my through both indirect and induced effects. These 
additional jobs span numerous other industries 
including key purchased product inputs, real estate, 
consulting, legal services, transportation, information 
technology, and utilities. The industry’s employment 
multiplier is 4.82, which means that for every one 
bioscience job an additional 3.82 jobs are supported 
throughout the rest of the U.S. economy. 

Additional economic impacts of the industry extend 
to local/county, state, and federal tax revenues 
through the corporate, personal income, and other 
taxes paid by bioscience firms, their suppliers, and 
their workers. These total taxes, through combined 
direct and multiplier effects, are estimated to have 
contributed $44 billion to local/county governments, 
$57 billion to state governments, and $169 billion to 
the federal government in 2021.

Figure 6: Economic Impacts of the U.S. Bioscience Industry, 2021
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Source: TEConomy Partners data and analysis using U.S. IMPLAN Input-Output Model.
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Table 3: Economic Impacts of the U.S. Bioscience Industry, 2021 ($ in Millions)

Impact Type Employ-
ment

$ in Millions

Labor  
Income Value Added Output Local/County 

Tax Revenue
State Tax 
Revenue

Federal
Tax Revenue

Direct Effect 2,135,704 $266,560 $581,686 $1,214,649 $15,539 $20,924 $64,543 

Indirect Effect 3,577,568 $266,350 $421,836 $825,804 $11,205 $15,941 $54,556 

Induced Effect 4,581,896 $263,020 $464,339 $823,887 $17,474 $20,512 $50,005 

Total Effect 10,295,167 $795,929 $1,467,861 $2,864,340 $44,218 $57,376 $169,103 

Multiplier 4.82 2.99 2.52 2.36

Source: TEConomy Partners data and analysis using U.S. IMPLAN Input-Output Model.

The Industry’s Response to COVID-��:  
Tracking the Pipeline for Ongoing Therapeutic Development
The bioscience industry’s response to the health challenges of the global pandemic may now feel like “old news” to 
some, but it deserves recognition and an acknowledgement that challenges remain, and the industry continues to work 
steadfast toward innovative solutions, as well as maintaining vigilance in looking ahead to the next potential pandemic.

The Industry Analysis Team at BIO has developed the COVID-19 Therapeutic Development Tracker (available at https://
www.bio.org/policy/human-health/vaccines-biodefense/coronavirus/pipeline-tracker) synthesizing and updating 
detailed pipeline data from BioCentury and Biomedtacker within an interactive online tool. The Tracker, according to BIO, 
reveals two key themes:

• Biopharma companies, particularly small 
biotech companies, are undertaking a 
monumental campaign to combat, and 
hopefully eradicate, COVID-19. 

• Innovation is being led by U.S.-based 

companies.

As of this writing, the Tracker identifies 747 unique active 
compounds in various stages of development/approval. 
These span the categories in the chart to the right.

In addition to novel compounds, the industry is and 
has further met the challenges of the pandemic 
through innovation in diagnostic testing.

�������������������������������

��

���


	�

���������� �������� ����������

Source: BIO, COVID-19 Therapeutic Development Tracker.
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State-by-State and Metropolitan Area Bioscience Industry  
Key Findings and Highlights

The nation’s bioscience industry spans every U.S. state, with a well-distributed geographic footprint. The industry’s 
breadth and diversity translates into significant market and economic development opportunities for most states; 
in fact, a majority of states have a “specialized” concentration of employment in at least one of the five bioscience 
subsectors. Likewise, the industry is an important economic engine for the nation’s metropolitan regions.

Highlights of State Industry Performance

• Thirty-four states and Puerto Rico have a spe-
cialization in at least one of the five bioscience 
subsectors in 2021 (see Table 4). These include: 

 �{ 17 states specialized in Agricultural 
Feedstock & Industrial Biosciences

 �{ 9 states and Puerto Rico specialized in 
Bioscience-related Distribution

 �{ 12 states and Puerto Rico specialized in 
Pharmaceuticals

 �{ 14 states and Puerto Rico specialized in 
Medical Devices & Equipment

 �{ 9 states and Puerto Rico specialized in 
Research, Testing & Medical Laboratories

• Puerto Rico is the only territory that is special-
ized in four of the five bioscience subsectors. 
While eight states have a specialization in three 
subsectors (see sidebar), no state has a special-
ization in all five subsectors.

• Industry job growth has been widespread—
over the 2018 to 2021 period, 48 states and 
Puerto Rico experienced job growth in the 
bioscience industry.

Measuring Industry 
Concentration and State/
Regional “Specialization”
Employment concentration is a useful 
and valuable way in which to gauge the 
relative importance of an industry like the 
biosciences to a state or regional economy. 

State location quotients (LQs) measure 
the degree of job concentration within the 
state relative to the national average. States 
or regions with an LQ greater than �.� are 
said to have a concentration in the sector. 
When the LQ is signi�cantly above average, 
�.�� or greater, the state is said to have a 
“specialization” in the industry.

Diverse & Varied Strengths: 
Eight States and Puerto Rico 
have a Specialized Employment 
Concentration in Three or More 
Bioscience Industry Subsectors
California, Illinois, Indiana, Minnesota, 
Nebraska, New Jersey, Puerto Rico, South 
Dakota, Utah

17



Table 4: State Specializations and Job Growth by Bioscience Subsector, 2021

State

Agricultural Feedstock 
& Industrial  
Biosciences

Pharmaceuticals Medical Devices & 
Equipment

Research,  
Testing, & Medical 

Laboratories

Bioscience-related 
Distribution

LQ Growth LQ Growth LQ Growth LQ Growth LQ Growth

AL � � � � � �

AK � �

AZ � � � � �

AR � � � � �

CA � � � � � � � �

CO � � � � �

CT � � � � �

DE � � � �

DC � � � �

FL � � � �

GA � � �

HI � � �

ID � � � �

IL � � � � � � �

IN � � � � � �

IA � � � � � �

KS � � � � � � �

KY � � � �

LA � � � � � �

ME � � � � � �

MD � � � � � �

MA � � � � �

MI � � � �

MN � � � � � �

MS � � � �

MO � � � � �

MT � � � �

NE � � � � � �

NV � � � � �

NH � � � � � �

NJ � � � � � � �

NM � � �
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State

Agricultural Feedstock 
& Industrial  
Biosciences

Pharmaceuticals Medical Devices & 
Equipment

Research,  
Testing, & Medical 

Laboratories

Bioscience-related 
Distribution

LQ Growth LQ Growth LQ Growth LQ Growth LQ Growth

NY � � �

NC � � � � � �

ND � � � � �

OH � � � �

OK � � � � �

OR � � �

PA � � � � � �

PR � � � � � � �

RI � � � � � �

SC � � � �

SD � � � � � � �

TN � � � � �

TX � � � �

UT � � � � � � �

VT � � �

VA � � � � �

WA � � � � �

WV � � �

WI � � � � � � �

WY �   �  �  �

Note: Dots represent either a “specialized” employment concentration (LQ >= 1.20) or employment growth (> 0%).

Source: TEConomy Partners analysis of U.S. Bureau of Labor Statistics, QCEW data; enhanced by Lightcast (Datarun 2022.3). 
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Highlights of Metropolitan Area Industry Performance
Just over half of all U.S. metropolitan areas have a specialized employment concentration in at least one bio-
science industry subsector or market. Of the nation’s 384 metropolitan regions, 205 (53 percent) can claim this 
distinction, further evidence of the industry’s widespread footprint and development. 

A Varied Set of Metros Exhibit Diverse Strengths  
in the Biosciences Spanning all U.S. Regions
Nineteen metro areas have an especially diverse set of bioscience industry 
strengths, with specializations in at least three of the �ve industry 
subsectors. These metros span all regions of the U.S., and regional sizes, 
and re�ect the broad distribution of the industry nationally. These include 
(number of specializations in parenthesis):

• Boulder, CO (�)
• Madison, WI (�)
• Ames, IA (�)
• Bloomington, IN (�)
• Boston-Cambridge-Newton, MA-NH (�)
• Burlington-South Burlington, VT (�)
• Durham-Chapel Hill, NC (�)
• Fort Collins, CO (�)
• Lafayette-West Lafayette, IN (�)
• Lima, OH (�)
• Memphis, TN-MS-AR (�)
• Morgantown, WV (�)
• Raleigh-Cary, NC (�)
• Salt Lake City, UT (�)
• San Diego-Chula Vista-Carlsbad, CA (�)
• San Francisco-Oakland-Berkeley, CA (�)
• San Jose-Sunnyvale-Santa Clara, CA (�)
• Trenton-Princeton, NJ (�)
• Worcester, MA-CT (�)
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Advancing the Nation’s Biomanufacturing Sector:  
A Strategic Imperative for the U.S., States, and Regions

As transformative research and development of a 
medicine continues to be an early and mid-stage 
focus of the bioscience industry, downstream in the 
process is the need to have that medicine manufac-
tured for distribution to the patient. COVID-19 and 
the potential for future pandemics have placed a new 
strategic emphasis and focus on biomanufacturing 
efforts in the U.S., and the need to develop the 
facilities and processes to adequately accomplish 
the goal of maintaining a strong on-shore presence 
of this vital product manufacturing and distribution 
network all across the nation.

But scaling-up to meet the demand requires better 
understanding the complex and lengthy process of 
establishing the manufacturing capacity. Building a 
new biomanufacturing facility, for example, can cost 
up to $2 billion and take five to ten years before it is 
operational, including the time and costs related to 
comply with various federal and state regulatory re-
quirements. This special section provides an overview 
and background on biomanufacturing, its unique 
context and technology and production challenges 
facing the industry, and public-private initiatives to 
address these challenges.

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 mole-
cules are used across a varied set of applications and 
markets for medicines and vaccines (biopharmaceuti-
cals); food and beverage ingredients and processing; 
and industrial uses in plastics and other commercial 
products and applications. Biomanufactured prod-
ucts can be harvested from animal or plant cells,  
from blood, or from microbes.

Exciting innovation in biopharmaceuticals is yielding 
medicines that save and improve millions of lives by 
treating and preventing some of the most prevalent 
and devastating diseases affecting humans including 
cancer, diabetes, autoimmune disorders, and infec-
tious diseases, and therefore represents one of the 

most critical and strategic industry sectors globally. 
Biopharmaceuticals reflect an ongoing paradigm shift 
from traditional small-molecule therapeutic product 
manufacturing to products based on biomaterials 
and biomolecules with applications expected to 
continue growing rapidly. Many of the leading 
pharmaceuticals on the market today are biologics/
biopharmaceuticals that span monoclonal antibodies, 
vaccines, recombinant hormones, cell and gene 
therapies, and others.

But biopharmaceutical manufacturing is highly com-
plex and requires novel processing and production 
approaches to ensure safety, quality, and reliability 
under strict FDA regulations. The biology-driven con-
text of biopharmaceutical manufacturing is especially 
challenging recognizing the implications for quality 
control amid process variability including: the sensi-
tive nature of living cells to variations in raw materials 
or environmental conditions in the scale-up process 
requiring especially close monitoring; purification 
requires ongoing optimization due to variability from 
batch to batch; and formulation requires sterilization 
and sensitivity to temperature conditions. 

Areas of innovation in biopharmaceutical manufacturing 
aimed at addressing these and other challenges include:

• Continuous manufacturing

Biopharmaceutical/Biologics 
Represent a High-Growth Market:
Emergen Research pegs the global biologics 
market size at $���B in ���� and expects it 
to reach $���B by ����, an annual growth 
rate of �.�%.

National employment in the biologics 
manufacturing sector has averaged nearly 
�% annual growth over the last decade.

Source: Emergen Research; U.S. Bureau of Labor Statistics, CEW 

program data.
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• Novel, single-use systems
• Use of modular bioreactors
• Next-generation cell expression platforms
• Advanced purification technologies
• New cell preservation, distribution,  

and handling methods

Manufacturers are increasingly seeking to improve 
the speed and scale of their production to enhance 
patient access, while ensuring compliance with strict 
FDA guidelines. To resolve complex manufacturing 
challenges, companies have a need for test beds, in-
cluding expensive industry-grade equipment, access 
to cell lines and consumables, access to talent and 
customized workforce development programming, 
and other enabling infrastructure.

There is fierce competition globally for both innovation 
and production capabilities in biopharmaceuticals. The 
sector has strategic importance with respect to human 
health, national security, and economic competitive-
ness. In this context, many public-private partnership 
initiatives are actively investing to grow capacity, to im-
plement new production and processing technologies, 
and to address unique infrastructure and ecosystem 
needs for a robust biomanufacturing sector. Examples 
of some of the nation’s recent, notable initiatives and 
investments include:

• The National Institute for Innovation in 

Manufacturing Biopharmaceuticals (NIIMBL), 
a public-private partnership that is part of the 
federally-sponsored manufacturing innovation 
institutes known as Manufacturing USA, and 
whose mission is to “accelerate biopharma-
ceutical innovation, support the development 
of standards that enable more efficient and 
rapid manufacturing capabilities, and educate 
and train a world-leading biopharmaceutical 
manufacturing workforce, fundamentally ad-
vancing U.S. competitiveness in this industry.”9 
NIIMBL brings together an impressive network 
of companies, universities, states, government 
agencies, NGOs, and others to collaborate on 
common challenges they face.

9 https://niimbl.force.com/s/about-niimbl

• The U.S. Economic Development Administra-

tion’s $� billion Build Back Better Regional 

Challenge, is investing millions in several 
regional signature initiatives in the bioeconomy 
and biopharmaceutical development in states 
and regions including North Carolina, Greater 
Oklahoma City, the City of Manchester New 
Hampshire, and Virginia.

• President Biden’s recent Executive Order 

launching a National Biotechnology and Bio-

manufacturing Initiative, with funding of more 
than $2 billion, which has numerous strategic aims 
that span the broader bioeconomy but includes 
several directed at strategic U.S. biopharmaceuti-
cal development. These include funding for HHS 
to expand the role of biomanufacturing for active 
pharmaceutical ingredients (APIs), antibiotics, 
and key ingredients for essential medications for 
pandemic response and preparedness.

• Just some examples of states, coalitions, and 

individual organizations that have invested 

significantly in biomanufacturing develop-

ment assets include California through the 
California Biomanufacturing Center; North 
Carolina and Massachusetts’ long-standing 
biomanufacturing workforce development 
efforts and shared-use facility capabilities; the 
Northeast Biomanufacturing Center and Col-
laborative (NBC2) located in Pennsylvania and 
serving the broader region in education and 
training; investments by individual universities 
such as the Waisman Center at the University 
of Wisconsin-Madison, and the National Center 
for Therapeutics Manufacturing at Texas A&M 
University; and many more.

The U.S. and numerous states, recognizing the 
promise of and intense global competition for bio-
manufacturing, are prioritizing domestic production 
to reduce offshoring, to ensure secure supplies 
of medicines and pandemic preparedness, and to 
advance health outcomes for their citizens.
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The strong, continuous and long-term industry 
growth and resulting outsized economic impacts 
generated by the biosciences do not exist without a 
robust and supportive innovation ecosystem in which 
to thrive. As a highly innovative science and tech-
nology driven sector, the biosciences are especially 
dependent upon and enabled by a high-functioning 
national ecosystem that supports basic and applied 
research and development with appropriate resourc-
es, protects intellectual property, and allocates capital 
to promising new, emerging and existing businesses. 
Each of these elements, combined with the appropri-
ate access to and pipeline for talent at all skill levels, 
combine to determine hard-earned economic out-
comes and benefits, as well as the products and ser-
vices that improve lives. This ecosystem and industry 
success cannot be taken for granted, particularly in a 
high-stakes, globally competitive environment.

This section takes stock of the nation’s overall 
position and performance of this ecosystem and 
highlights leading states across four key elements of 
the industry’s unique innovation ecosystem.

University Bioscience R&D Activity: 
Pace of Growth Slows

The nation’s colleges and universities are steadily 
increasing their R&D expenditures in key life sci-
ence-related research fields in recent years, with 
2020 U.S. biosciences academic R&D exceeding 
$51 billion (Figure 7). These fields, which span and 
include health, biological, biomedical, and agricul-
tural sciences, as well as biological and biomedical 
engineering, form a critical and valuable foundation 
in both fundamental, basic scientific inquiry as well as 
applied research and important collaborative partner-
ships with both emerging and established industry 
players to advance commercialization.

Following a period of stagnation in the early part of 
the last decade, U.S. research universities have signifi-
cantly increased their R&D activities since 2015 by 
$11 billion or 28 percent. Since 2015, R&D expendi-
tures have averaged 5 percent growth year-over-year, 
however that growth slowed in 2020, increasing just 
2.8 percent from 2019. 

Across the nation’s academic research complex, bio-
science disciplines account for a majority of all R&D 
activity. Combined, they account for 59 percent of all 
U.S. university R&D expenditures in 2020, a share that 
has increased from 43 percent a decade earlier as 
growth in biosciences R&D has outpaced growth for 
overall science and engineering disciplines.

The Innovation Ecosystem 
for the Biosciences: 
National Highlights and Leading States

Elements of the U.S. Innovation 
Ecosystem Assessed

• University Bioscience R&D Expenditures
• National Institutes of Health (NIH) 

Funding
• Bioscience-Related Patents
• Venture Capital (VC) and Angel 

Investments in Biosciences Companies
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Table 5 highlights leading states in both the latest 
levels of academic bioscience R&D spending and 
growth. These leading states tend to be both larger 
overall, home to multiple research universities and 
sizable medical schools. The majority of leading 
states now exceed $2 billion in annual academic 
bioscience-related R&D expenditures. High-growth 
states include numerous smaller states where growth 
rates are calculated on a smaller, more modest base. 
An exception is the growth of Texas’ academic R&D 
complex, which is not only among the leading states 
in overall magnitude, but also among the fastest 
growing since 2018.

Additional states stand out in the intensive nature of 
their university biosciences R&D relative to the size of 

their populations and others as a share of their overall 
academic science and engineering research complex. 
Smaller states/districts with multiple research institutions 
such as Washington, DC, Connecticut, and Wisconsin 
lead relative to their size on a per capita basis (Table 6). 
In addition, some leading life sciences R&D states such 
as Maryland, Massachusetts, and North Carolina do not 
have the larger populations of other leaders and so the 
intensive concentrations are much greater.

For other states, the biosciences are an especially 
intensive component of their broader academic R&D 
complex and therefore account for the vast majority 
of overall expenditures—which, in several cases, are 
as high as 80 percent or more.

Figure 7: University Bioscience R&D Expenditures, FY 2015-20 ($ in Billions)
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Source: TEConomy Partners analysis of National Science Foundation (NSF), National Center for Science and Engineering Statistics,  

Higher Education Research and Development (HERD) Survey.
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Table 5: Leading States in Academic Bioscience R&D Expenditures and Growth

Academic Bioscience R&D  
Expenditures, 2020

Academic Bioscience R&D  
Growth, 2018-20

Leading States Total R&D Expenditures 
($ Billions) Leading States Growth Rate, %

California $7.0 Vermont 30%

New York $4.7 Nevada 27%

Texas $4.1 Indiana 23%

Pennsylvania $3.0 Texas 17%

North Carolina $2.5 Colorado 16%

Maryland $2.1 Montana 16%

Massachusetts $2.0 Oregon 15%

Illinois $1.7 Wyoming 14%

Michigan $1.6 Wisconsin 14%

Ohio $1.6 Missouri 14%

Source: TEConomy Partners analysis of National Science Foundation (NSF), National Center for Science and Engineering Statistics,  

Higher Education Research and Development (HERD) Survey.

Table 6: Leading States in Per Capita and Concentration of Academic Bioscience  
R&D Expenditures, 2020

Per Capita Expenditures Share of Total Science & Engineering R&D

Leading States $ Per Capita Leading States % Share

District of Columbia $545 Missouri 84%

Maryland $336 Connecticut 82%

Connecticut $312 Kentucky 82%

Massachusetts $285 Arkansas 81%

North Carolina $238 Vermont 79%

New York $235 Oregon 77%

Pennsylvania $233 North Carolina 77%

Vermont $223 Nebraska 76%

Nebraska $211 Minnesota 74%

Wisconsin $196 South Carolina 71%

Source: TEConomy Partners analysis of National Science Foundation (NSF), National Center for Science and Engineering Statistics,  

Higher Education Research and Development (HERD) Survey.
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NIH Research Funding Sees  
Slower Growth in 2021

Federal funding for bioscience-related research 
is critical to continually advancing scientific R&D 
and innovation. Several agencies fund life sciences 
research at U.S. colleges and universities, with the 
National Institutes of Health (NIH) recognized as 
the “gold standard” for the largest component of 
bioscience research—biomedical. NIH also funds 
research at hospitals and other biomedical research 
institutions as well as industry, to a lesser extent.

In 2021, NIH awarded $34.8 billion in external or 
“extramural” research and related funding, represent-
ing lower growth from 2020 to 2021 relative to the 
stronger pace of growth in prior years (Figure 8). After 
several years of declining or flat funding levels in 
the early 2010s, NIH funding returned to a stronger 
growth trajectory and from 2016 through 2020 av-
eraged 8 percent growth annually. In 2021, however, 
growth slowed to 3 percent over the year. 

In 2021, nine of the leading states in total NIH funding 
received awards exceeding $1 billion across all state 
institutions and organizations (Table 7). Two of the 
leading states in funding totals—Massachusetts and 
Maryland—are smaller and also rise to the top on a 
per capita basis with these normalized funding levels 
several times higher than the national average ($105).

Nationally, NIH funding levels grew by 23 percent 
from 2018 through 2021. During this period, several 
states surpassed that growth rate and are highlight-
ed in Table 7. Already among the national leaders in 
overall funding, North Carolina institutions saw their 
NIH funding increase by 60 percent from 2018—es-
pecially impressive given its already large base. 
Smaller states including Arkansas, North Dakota, 
West Virginia, and Delaware had increases exceeding 
40 percent, though these growth rates can reflect a 
modest base from which they grew.

Figure 8: National Institutes of Health Awards, FY 2018-21 ($ in billions)
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Source: TEConomy Partners analysis of National Institutes of Health RePORT data..
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Table 7: Leading States in NIH Funding, FY 2021

Total NIH Funding Per Capita NIH Funding NIH Funding Growth, 2018-21

Leading States Funding 
($ Billions) Leading States $ Per Capita Leading States Growth Rate

California $5.1 Massachusetts $458 North Carolina 60%

New York $3.2 Maryland $378 Arkansas 58%

Massachusetts $3.2 District of Columbia $331 North Dakota 43%

Maryland $2.3 Rhode Island $223 West Virginia 42%

North Carolina $2.2 North Carolina $211 Delaware 42%

Pennsylvania $2.0 Connecticut $191 New Jersey 41%

Texas $1.5 Washington $181 Washington 36%

Washington $1.4 New York $162 Louisiana 35%

Illinois $1.1 Pennsylvania $158 Oklahoma 33%

Ohio $0.9 California $130 Indiana 32%

Source: TEConomy Partners analysis of National Institutes of Health RePORT data.

Bioscience Patent Awards Reveal 
Breadth of U.S. Innovation, Though 
Recent Totals Have Declined
Bioscience-related innovation is uniquely challeng-
ing—the time, talent, and resources required to suc-
cessfully navigate the research and development and 
regulatory requirements of a commercial therapeutic, 
medical device, or a biobased product is daunting. 
Robust and enforced legal protections of intellectual 
property, in the form of patents, are necessary to 
encourage and incent these types of investments 
both in the U.S. and globally. 

Patent awards with at least one U.S. inventor or 
assignee in bioscience-related technology classifi-
cations totaled nearly 28,000 in 2021 (Figure 9). And 
while this represents a 7 percent increase from 2018 
levels, the total has declined for two consecutive years 
from the more than 30,000 awards recorded in 2019. 

10  Gzybowski, Michael, “Covid-19’s Impact on U.S. Patent Filings,” Bloomberg Law, May 24, 2021.

An examination of patent activity during the first year 
of the pandemic (2020), published in Bloomberg 
Law,10 finds that:

“The number of patent applications �led in the U.S. 

Patent and Trademark Of�ce (USPTO) from ���� 

to ���� only experienced two prominent drops—

one in ���� when the U.S. economy tanked 

and one in ���� when the Covid-�� pandemic 

reached the U.S.” And further that:

“From ���� to ����, the percentage of 

applications that were abandoned dropped from 

��% to ��%. Then in ����, the abandonment rate 

jumped to ��%.”

The arrival of COVID impacted company decisions on 
whether to apply for and maintain patent applica-
tions, with costs certainly a consideration. The author 
finds no evidence that patent applications at USPTO 
were affected by a shift to telework, which the Office 
had in place back to 1997.
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Figure 9: Bioscience-related U.S. Patents, 2018-21
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Source: TEConomy Partners analysis of U.S. Patent & Trademark Office data from Clarivate Analytics’ Derwent Innovation patent analysis database.

From an ecosystem evaluation perspective, analysis 
of patent classifications provides a window and 
progressive snapshot of technology innovation 
and product and process development areas in 
which major investments are concentrated as well 
as emerging areas. A high-level assessment, shown 
in Figure 10, shows cumulative patent awards from 
2018 through 2021 and the impressive range and 
breadth of areas of bioscience-related innovation.

In the latest 4-year period, the segments related to 
medical and surgical device innovations remained 
by far the largest, accounting for one of every two 
biosciences patents. Pharmaceuticals and biochem-
istry represent other large and significant segments, 
but the analysis also finds innovation advancing in 
bioinformatics and health IT, genetics, and agricultur-
al biotech. Compared against the prior 4-year period, 
bioinformatics and health IT patenting activity, in 
particular, has risen substantially. 

California and Massachusetts represent clear leaders 
in bioscience-related patenting, with the two com-
bining to account for more than four in ten national 
patents (Table 8). Massachusetts, given its relatively 
small size, is far and away the leader on a per capita 
award basis. Other smaller states have strong con-
centrations of biosciences patents including Min-
nesota, Connecticut, New Hampshire, Rhode Island, 
Delaware, and Maryland.

Table 9 presents the leading states across the breadth 
of patent class technology groups, with darker circles 
signifying the leading five states and open circles 
rounding out the top ten. A number of states are 
leaders across many areas of innovation, including: 
California, Florida, Illinois, Maryland, Massachusetts, 
Minnesota, New Jersey, New York, North Carolina, 
Ohio, Pennsylvania, and Texas. Other states demon-
strate more focused areas of strength for example: 
Missouri in genetics and areas of agtech; Iowa in 
novel plant variants; Indiana in agricultural chemicals; 
and Arizona in biopolymers.
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Figure 10: Bioscience-related U.S. Patents by Segment, Cumulative 2018-21

�����

������

�����

�����

���

�����

������

�����

������

�����

����������


	������
���

	�����������
����������••

	���������•��•������������
�


	��•������


•�����


•� ������•������€�‚��


•���ƒ���������„�…���


†����������


†����


Source: TEConomy Partners analysis of U.S. Patent & Trademark Office data from Clarivate Analytics’ Derwent Innovation patent analysis database.

Table 8: Leading States in Bioscience-Related Patents, Cumulative 2018-21

Patent Totals, 2018-21 Patents Per 1M Population

Leading States Total Patents Leading States Patents per 1M 
Population

California 34,389 Massachusetts 524

Massachusetts 14,154 Minnesota 260

New York 7,980 Connecticut 258

New Jersey 7,309 New Hampshire 254

Pennsylvania 7,298 California 215

Minnesota 6,425 New Jersey 197

Ohio 5,810 Rhode Island 192

Florida 5,805 Delaware 189

Texas 5,312 Maryland 159

Maryland 4,066 Colorado 146

Source: TEConomy Partners analysis of U.S. Patent & Trademark Office data from Clarivate Analytics’ Derwent Innovation patent analysis database.
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Table 9: Leading States in Bioscience-related Patents by Class Group, Cumulative 2018-21
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Note: a shaded circle signifies the state ranks in the top 5 and an open circle signifies a ranking in the next 5 for that particular patent class group.

Source: TEConomy Partners analysis of U.S. Patent & Trademark Office data from Clarivate Analytics’ Derwent Innovation patent analysis database.
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Bioscience Venture Capital 
Reached Impressive Record  
Highs in 2021
Investment capital is critical to emerging technolo-
gy-driven companies developing new products, but 
especially vital for R&D-intensive bioscience compa-
nies that face difficult, expensive, and lengthy time 
horizons to commercialization and steady revenues. 
This is particularly true for seed- and early-stage 
bioscience companies that often require multiple 
rounds of funding to sustain product development 
and conduct rigorous pre-clinical and clinical testing 
under regulatory frameworks.

The 2021 investment total for biosciences VC funding 
reached $79.4 billion, an impressive new high that 
is two times the average level invested during the 
prior three years (Figure 11). As PitchBook succinctly 
summarizes in a recent article, “The need for scien-
tific innovation during the height of the COVID-19 
outbreak fueled investor interest in pharmaceutical 
and biotech startups.”11 

11 Temkin, Marina, “Biotech VC funding softens amid macroeconomic headwinds,” PitchBook News & Analysis, June 23, 2022.

12 Evaluate Vantage, “Biopharma and Medtech Review, 2021,” February 2022.

Over the last decade, the bioscience industry’s 
average annual share of total U.S. VC funding has 
been 25 percent, and in the latest four-year period, 
this average has held. Though in the record-break-
ing year of 2021, that share dipped to 23 percent, 
indicating IT and other VC-backed sectors were also 
experiencing especially strong investment totals. The 
jump in biosciences VC investments in 2021 were not 
necessarily at the expense or in lieu of private equity 
funding to other sectors.

Comparisons of average investment deals highlight 
the record-breaking totals—two years ago this 
publication reported average bioscience-related 
investments per deal of $8.9 million and that figure 
has reached $12.9 million, a figure that is smoothed 
as an average over four years (Table 10). Average in-
vestment levels per company were $15 million in the 
2016-19 period and now top $22 million for 2018-21. 
A recent report by Evaluate Vantage highlighted the 
shift toward much larger investment rounds from 
2020 to 2021 among biotechs.12

Figure 11: Bioscience-related Venture Capital Investments, 2018-21 ($ in Billions)
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Source: TEConomy Partners analysis of PitchBook Data, Inc.
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Table 10: U.S. Bioscience Venture Capital Investments by Stage, Cumulative 2018-21

Stage Number of 
Deals

Number of 
Companies

Total VC 
Investments 
($ Millions)

Average 
Investment  

Per Deal  
($ Millions)

Average 
Investment  

Per Company
($ Millions)

Pre-Seed 3,087 2,360 $406 $0.13 $0.17

Angel 1,134 989 $1,145 $1.01 $1.16

Seed 3,300 2,724 $9,406 $2.85 $3.45

Early Stage 3,751 2,825 $72,061 $19.21 $25.51

Later Stage 4,107 2,782 $114,657 $27.92 $41.21

Total ��,��� �,��� $���,��� $��.�� $��.��

Source: TEConomy Partners analysis of PitchBook Data, Inc.

Later-stage investments tend to be significantly 
larger than those at the earliest stages, although 
deal volumes tend to be higher among those earlier 
stages as investors often fund multiple, smaller 
rounds. In 2020 and 2021, investment levels (dollars) 
tilted even more significantly toward later-stage 
companies relative to historical averages, explaining 
some of the underlying shifts toward record levels of 
funding. From 2020 through 2021, 60 percent of the 
dollars invested in the biosciences were in later-stage 
companies, much higher than the average share over 
the prior five years of 54 percent.

Looking ahead to the first half of 2022, and amidst 
the current macroeconomic headwinds, biosciences 

VC funding has held relatively strong through the 
first half of the year—recording a funding total of $33 
billion. So, while the industry is not on pace to match 
the record funding levels seen in 2021, funding is on 
pace for a strong year with respect to recent history.

Since 2018, just over half of bioscience-related VC 
investments (53 percent) have been in companies 
engaged in biopharmaceutical development inclu-
sive of biotechnology, drug discovery and delivery, 
and pharmaceuticals segments, shown in dark 
gray in Figure 12. Nearly one-third of funding (31 
percent) has been directed toward companies in the 
digital health and health technology segments, a 
rising share for the sector.
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Figure 12: Bioscience-related Venture Capital Investments by Segment, Cumulative 2018-21 
($ in Millions) 
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Source: TEConomy Partners analysis of PitchBook Data, Inc.

Among states, VC investments in biosciences com-
panies continue to be highly concentrated in two 
states—California and Massachusetts, which combine 
to account for 61 percent of cumulative national 
totals since 2018 (Table 11). Investments in New York 
firms exceeded $18 billion, or 9 percent of national 

totals. The remainder of leading states had funding 
totals exceed $3 billion.

Per capita concentrations stand out in smaller states 
including Delaware, Connecticut, Washington, 
Minnesota, Utah, Colorado, and Maryland.

33



Table 11: Leading States in Bioscience Venture Capital Investments, Cumulative 2018-21

Total VC Investments, 2018-21 Per Capita VC Investments

Leading States Total ($ Billions) Leading States $ Per Capita

California $79.3 Massachusetts $5,963

Massachusetts $41.4 California $2,012

New York $18.4 New York $931

Washington $5.7 Delaware $861

Pennsylvania $5.3 Connecticut $789

Texas $4.9 Washington $745

Illinois $4.2 Minnesota $682

Minnesota $3.9 Utah $678

Colorado $3.4 Colorado $592

Maryland $3.4 Maryland $554

Source: TEConomy Partners analysis of PitchBook Data, Inc.

States with leading areas of VC funding across the varied segments of the industry are shown in Table 12.
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Table 12: Leading States in Bioscience Venture Capital Investments by Segment,  
Cumulative 2018-21
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Source: TEConomy Partners analysis of PitchBook Data, Inc.
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State and Metropolitan Area 
Performance Across the Bioscience 
Industry Subsectors

This section provides an in-depth examination of the 
employment position and recent performance trends 
for states across each of the five major bioscience 
industry subsectors. Data were tabulated for each 
state, the District of Columbia, and Puerto Rico, and 
for every U.S. Metropolitan Statistical Area (MSA) to 
determine the size and relative employment concen-
tration within each subsector. In addition, employ-
ment gains and declines were calculated to highlight 
recent trends.

The key metrics used in this section include:

• Employment size measuring the absolute level 
of jobs within each region. 

 �{ To allow for meaningful comparisons, each 
region’s share of total U.S. subsector em-
ployment was analyzed. States with more 
than 5 percent of national employment 
are designated “large”; states with more 
than 3 percent but less than 5 percent are 
referred to as “sizable.” 

 �{ For metropolitan regions, a table is 
included for each subsector presenting 
the top 25 metropolitan regions in total 
employment.

• Employment concentration is a useful way in 
which to gauge the concentration of a region’s 
employment relative to the national average. 

While employment size reveals the largest 
geographic components, employment concen-
tration can reveal the relative importance of the 
subsectors to a regional or state economy. 

 �{ State and regional location quotients (LQs) 
measure the degree of job concentration 
within the region relative to the nation. 
States or regions with an LQ greater than 
1.00 are said to have a concentration in the 
subsector. When the LQ is significantly above 
average, 1.20 or greater, the state is said to 
have a “specialization” in the subsector.

 �{ For metropolitan regions, a table is pro-
vided presenting the top 15 metropolitan 
areas according to LQs, based on the total 
employment size of the region (either 
small, medium, or large). 

• The level of employment growth or loss over 
the 2018 to 2021 period provides a way in 
which to measure the performance of a state’s 
bioscience industry. In this analysis, job growth 
or loss was measured by absolute employment 
gains or losses, as percentage changes may 
overstate trends in those states with a smaller 
subsector employment base.
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Agricultural Feedstock &  
Industrial Biosciences

The agricultural feedstock and industrial biosciences 
subsector applies life sciences knowledge, biochem-
istry, and biotechnologies to the processing and 
production of agricultural goods as well as organic 
and agricultural chemicals. The subsector also in-
cludes activities around the production of biofuels 
and feedstocks for biobased polymers. 

Examples of Products
• Fertilizers, pesticides, herbicides, fungicides 

and agricultural microbials
• Corn and soybean oil
• Ethanol
• Organic chemicals made from renewable 

resources or through biological processes
• Polymers, plastics and textiles synthesized  

from plant-based feedstock or through  
biological processes

• Biocatalysts
• Biobased ingredients for cosmetics, personal 

care products, flavors and fragrances

Examples of Companies
• Amyris
• BASF Enzymes
• Bayer CropScience
• Corteva Agriscience
• Evolva
• Genus
• Novozymes
• Poet
• Scotts Miracle-Gro
• Simplot Plant Sciences
• Syngenta

States that are Both Large  
and Specialized*

• Illinois
• Iowa
• Indiana

*States are listed in descending order by subsector employment levels.


