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Preserving US Biopharma Leadership: 
Why Small, Research-Intensive Firms 
Matter in the US Innovation Ecosystem 
TRELYSA LONG  |  AUGUST 2023 

America is home to 85 percent of the world’s small, research-intensive biopharma firms. These 
start-ups are critical to drug development and U.S. competitiveness. Congress should make 
targeted changes to tax policy to incentivize them and maintain U.S. biopharma leadership.  

KEY TAKEAWAYS 

 Among the world’s top 2,500 R&D investors in 2021, there were 260 small firms
operating at a net loss because they were still start-ups—and an astounding 193 of them
were biotech or biopharma start-ups in the United States.

 Those 193 small, pre-profit U.S. biopharma firms represented 85 percent of all such
biopharma start-ups in the world—and 91 percent of all small, research-intensive firms of
any type in America—underscoring the U.S. biopharma sector’s vibrance.

 Small, pre-profit biopharma firms in the United States invested an average of $712,258
in R&D per employee in 2021, accounting for 18 percent of the U.S. biopharma sector’s
R&D investments overall.

 Congress should pass the American Innovation and Jobs Act, which would double the
credit limits for small firms’ payroll tax offset, increase gross receipts for companies using
R&D tax credits, and increase the payroll tax offset to eight years.

 Congress should repeal the provision in the Tax Cuts and Jobs Act that now requires firms
to amortize, rather than expense, R&D expenditures.

 Congress also should amend Sections 469 and 382 of the code to allow passive investors
to take advantage of their net operating losses and research tax credits while also carrying
net operating losses forward even when ownership changes.
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INTRODUCTION 
Research and development (R&D) in the biopharmaceutical sector is critical for developing new 
drugs that can treat and cure diseases. A strong national innovation ecosystem—one that 
includes supportive policies—is vital for enabling a diverse community of actors in the drug 
development process to innovate and thrive. The United States is characterized by this complex 
ecosystem consisting of universities, venture-backed start-ups, and larger biopharma companies. 
Moreover, it has an array of policies, including strong intellectual property (IP) protection, 
government funding of basic biomedical research, and a drug pricing system that enables drug 
companies to invest in R&D.1 This is important because it helps the United States lead the world 
in this sector. As a result of these characteristics, the United States is unique in having a vibrant 
and research-intensive biopharmaceutical start-up system. Indeed, among the firms ranking as 
the world’s top 2,500 R&D investors in 2021, 260 were small, research-intensive (SRI) firms. 
And of those 260, an astounding 193 were U.S. biopharmaceutical start-ups. (See table 1.) 

Yet, survival for these firms is often daunting. The process from research to market approval is 
challenging, especially for firms with no or few sales. Most “burn” through invested equity for 
years while conducting research. According to a study by Richard Thakor et al., biotech 
companies “typically do not generate revenue … incur much larger losses … consistent with the 
fact that many biotech companies focus on R&D and do not have lines of commercialized drugs 
that they actively manufacture and sell.”2 As a result, these companies often succumb to the 
“valley of death,” or the stage between the discovery of a new drug and market approval when 
“cash is flowing out, risks are high, and valuation is low.”3 Moreover, according to Calza et al., 
the “pharmaceutical industry is the one in which the [valley of death] phenomenon has been 
observed more frequently.”4 Indeed, PhRMA found that only 1 drug succeeds for every 5,000 to 
10,000 compounds entering the drug development pipeline.5  

Despite the risks, these firms (and their investors) are doing exactly what most economic policy 
analysts and commentators say more firms should be doing: making big bets on activities that 
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could have big, longer-term payoffs, not only for the investors but also for the U.S. economy and 
global society. Unfortunately, the U.S. tax code is poorly suited to these kinds of risk-takers. In 
particular, because these firms are usually many years away from making a profit (if they ever 
do), the R&D tax credit is of little use to them because it is a credit against profits, even though 
they can carry forward credits for seven years. And other tax provisions make it harder for these 
companies to invest, especially if they change ownership. As such, Congress should pass the 
American Innovation and Jobs Act, which would make it easier for pre-profit firms to take the 
R&D tax credit, restore R&D expensing, and amend sections 469 and 382 of the tax code so that 
passive investors are allowed to take advantage of the net operating losses and research tax 
credits and carry net operating losses forward even when ownership changes. 

Despite the risks, these firms (and their investors) are doing exactly what most economic policy 
analysts and commentators say more firms should be doing: making big bets that could have big, 
longer-term payoffs, not only for the investors but also for the U.S. economy and global society. 

This report uses data from the 2022 edition of the EU Industrial R&D Investment Scoreboard, a 
dataset that lists the 2,500 firms that spend the most in the world on R&D, to examine SRI 
biopharma firms.6 References to SRI biopharma firms are to biotechnology and pharmaceutical 
firms with less than $15 million in revenue or fewer than 500 employees operating at a net loss. 

Table 1: Small, research-intensive (SRI) firms among the world’s top 2,500 R&D investors in 2021, by country7 

Countries All SRI Firms SRI Biopharma Firms 
Biopharma Share 
of All SRI Firms 

United States 211 81% 193 85% 91% 

Rest of the World 49 19% 34 15% 69% 

Worldwide 260  227  87% 

 

SMALL, RESEARCH-INTENSIVE FIRMS 
The United States is home to the lion’s share of the world’s 260 SRI firms, thanks to the 
country’s robust innovation ecosystem. In 2021, the United States had 211 of these firms (81 
percent) while, in comparison, the rest of the world had 49 of these firms (19 percent).8 (See 
figure 1.) In other words, the U.S. innovation ecosystem fosters the majority of SRI firms, 
promoting greater innovation and competitiveness for the nation. 
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Figure 1: Breakdown of the 260 SRI firms among the world’s top 2,500 R&D investors in 2021, by country9 

 

Moreover, SRI firms made up a higher share of domestic firms in the United States compared 
with the rest of the world in 2021. In the United States, SRI firms made up 26 percent of total 
high R&D-spending firms, while SRI firms only made up 2.9 percent of these firms in the rest of 
the world.10 (See figure 2.) The United States’ favorable innovation system encourages the 
development of more of these firms than do other nations, encouraging innovation.  

Figure 2: SRI firms as a share of all research-intensive firms in 202111 
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SMALL, RESEARCH-INTENSIVE FIRMS IN THE BIOPHARMA INDUSTRY 
A majority of the world’s 260 SRI firms are in the biopharma sector because the sector is so R&D 
intensive. Moreover, because of the nature of the life sciences, start-up firms with new ideas and 
capabilities can more easily enter the market than in other industries that have higher barriers to 
entry. According to an HBM Partners report, small pharmaceutical companies have historically 
driven innovation through the introduction of new drugs, finding that small pharmaceutical 
companies introduced 31 percent of new molecular entities in 2009.12 By 2018, this figure rose 
to 64 percent.13 Another study by Mosab Hammoudeh et al. finds that small firms further 
improved innovation likelihood when they became licensees of large firms’ abandoned projects.14 
Indeed, the study finds that 37 percent of the licensed projects from large firms to start-ups had 
experienced some progress into the next Food and Drug Administration clinical trial phase, while 
only 18 percent of the control drug projects had progressed into the next phase of trials.15 In 
other words, SRI firms are critical to the biopharma industry. 

As a result, the biopharma industry had the most SRI firms compared with all other industries. In 
2021, the biopharma industry had 227 of these firms (87 percent), compared with 33 in all 
other industries (13 percent).16 (See figure 3.)  

Figure 3: Breakdown of the 260 SRI firms among the world’s top 2,500 R&D investors in 2021, by industry17 

 

Because of their large numbers, SRI firms also made up a higher share of the biopharma industry 
compared with all other industries. In the biopharma industry, SRI firms made up 48 percent of 
the total firms, while these types of firms only made up 1.6 percent of total firms in all other 
industries, meaning these firms thrive in the biopharma industry compared with all others.18 (See 
figure 4.) 
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Figure 4: SRI firms as a share of all research-intensive firms in 2021 worldwide19 

 

The contribution of small firms to the innovation of new drugs means they also increase the 
sector’s R&D productivity. A study by Mathew Higgins finds that pharmaceutical firms that 
experience a decline in their internal productivity often “engage in an outsourcing-type 
acquisition in an effort to replenish their research pipelines.”20 Higgins found that “71 percent 
of acquirers in [their] sample either maintain or improve their product pipelines or portfolios post 
acquisitions.”21 Another study concludes that “creating innovation centers is another trend for 
pharmaceutical companies to boost innovation by mixing the internal and external resource 
including experts within or outside of a company” because of the high cost and long duration to 
develop a new drug, which Deloitte’s 13th Annual Pharmaceutical Innovation Report estimated 
to be about $2.3 billion in 2022.22 In other words, SRI firms’ R&D contributes to the sector’s 
R&D productivity, promoting competitiveness for nations that support SRI firms’ growth. 

SRI biopharma firms also contribute to the sector’s R&D productivity, boosting innovation and 
competitiveness. 

SRI biopharma firms contribute more to R&D spending per employee than do SRI firms in all 
other industries. In 2021, SRI biopharma firm spent $637,735 per employee on R&D compared 
with $331,311 for all other industries, meaning these firms dedicate more to R&D.23 (See figure 
5.) This is because these biopharma firms primarily focus on research in their early stages.  
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Figure 5: R&D spending per employee in SRI firms in 2021, worldwide24 

 

SRI biopharma firms also spent more than their larger counterparts because they had fewer 
production workers. In 2021, these firms spent almost eight times more than did larger 
biopharma firms—$637,735 per employee compared with large firms’ $82,515.25 (See figure 
6.) As a result, they also contribute to the sector’s R&D productivity, boosting innovation and 
competitiveness.  

Figure 6: R&D spending per employee in biopharma firms in 2021, worldwide26 
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SMALL, RESEARCH-INTENSIVE BIOPHARMA FIRMS IN THE UNITED STATES 
In 2021, there were 227 SRI biopharma firms globally. Of these, 193 were in the United States 
(85 percent) and 34 were in the rest of the world (15 percent).27 (See figure 7.) This is because 
of the United States’ strong biopharma innovation ecosystem and favorable policies (e.g., 
minimal price controls historically) for the sector. 

Figure 7: Breakdown of the 227 SRI biopharma firms in the top 2,500 R&D investors in 2021, by country28 

 

The robust biopharma innovation ecosystem means the lion’s share of U.S. SRI firms are in the 
biopharma sector. In 2021, there were a total of 211 SRI firms in the United States, so the 193 
biopharma firms comprised 91 percent and the remaining 18 SRI firms 9 percent.29 (See figure 
8.) This is important because these firms boost R&D productivity, driving the nation’s 
competitiveness in the sector. 



INFORMATION TECHNOLOGY & INNOVATION FOUNDATION   |   AUGUST 2023 PAGE 9 

Figure 8: Breakdown of the 211 U.S. SRI firms in the world’s top 2,500 R&D investors in 2021, by industry30 

 

The solid and supportive U.S. biopharma innovation ecosystem incentivizes small firms to 
contribute more than do other nations to the sector’s R&D activities. In 2021, U.S. SRI firms 
spent $25.3 billion on R&D, making up 18 percent of the domestic sector’s spending.31 In 
comparison, SRI firms in the rest of the world spent $3.7 billion, making up only 3 percent of 
the sector’s spending (excluding the United States).32 (See figure 9.) 

Figure 9: SRI firms’ share of biopharma R&D spending in 2021, worldwide33 

 

0%

2%

4%

6%

8%

10%

12%

14%

16%

18%

20%

United States Rest of the World



INFORMATION TECHNOLOGY & INNOVATION FOUNDATION   |   AUGUST 2023 PAGE 10 

Even when adjusting for firm size, U.S. SRI biopharma firms spent almost two times more on 
R&D than did those in the rest of the world. In 2021, U.S. SRI firms spent $712,258 per 
employee on R&D compared with $373,997 for the rest of the world’s SRI firms.34 (See figure 
10.) In other words, U.S. SRI firms’ high R&D spending boosts the sector’s innovation, ensuring 
the United States’ leadership in the biopharma sector. 

Figure 10: R&D spending per employee in SRI biopharma firms in 2021, worldwide35 

 

JUST THE FACTS ABOUT THE U.S. INNOVATION ECOSYSTEM 
The United States has the majority of SRI firms because of its strong innovation ecosystem. A 
recent 2023 Startup Genome report finds that 13 of the top 30 global regional [start-up] 
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in the United States, with Silicon Valley the top-performing ecosystem, valued at $2.4 trillion.37 
The subsequent four include New York City, Los Angeles, Boston, and Seattle. Collectively, these 
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The act incentivizes “the technology transfer from university to industries and enables entities to 
apply patents based on research funded by the federal government and to license them to the 
third party.”40 In other words, the United States promotes an environment wherein universities, 
start-ups, and large firms can collaborate to develop novel products and processes that benefit 
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patents increasing “from about 5,000 patents in 1995 to more than 20,000 in 2015 … 
Licensing income increased from less than $600 million in 1995 to almost $2 billion in 2015 

$0

$100,000

$200,000

$300,000

$400,000

$500,000

$600,000

$700,000

$800,000

United States Rest of the World



INFORMATION TECHNOLOGY & INNOVATION FOUNDATION   |   AUGUST 2023 PAGE 11 

… The number of start-ups formed using university inventions more than quadrupled during the 
same period, from less than 200 in 1995 to more than 900 in 2015.”41  

The innovation ecosystem also provides entrepreneurs with the means to successfully enter, with 
its strong venture capital sector, and exit, either from the acquisition from a larger firm or initial 
public offerings. According to Aleisa, venture capital firms invest in nations with a large market 
size and vast exit opportunities.42 As a result, the Startup Genome report finds that North 
America’s total seed and Series A funding in tech start-ups is valued at $139 billion.43 And of 
that $139 billion, at least $92 billion comes from five innovation ecosystems in the United 
States.44 The top five ecosystems by venture capital funding per capita are also in the United 
States.45 Moreover, the exit value of tech start-ups in North America is also the highest, worth 
$1.8 trillion.46 Of that, the United States accounts for at least $1.36 trillion, meaning the 
United States has the highest tech start-up exit value globally.47 In other words, the United 
States has a robust innovation ecosystem that fosters SRI firms. 

More specifically, the vast majority of the world’s SRI biopharma firms are headquartered in the 
United States because it has an innovation ecosystem with substantial exit opportunities, venture 
capital, and supportive innovation clusters. Richard Gilbert believes that “some firms are 
motivated to invest in R&D by the prospect of a buy-out. Venture capitalists invest in many high-
tech start-ups with the expectation that, if successful, they will be sold to established 
companies. The pharmaceutical industry alone witnessed more than 1,200 mergers and 
acquisitions in the years 2014–2016, totaling more than $750 billion in aggregate total deal 
value.”48 A more recent PwC study finds that 231 pharmaceutical and life sciences companies 
were acquired from mid-2022 to mid-2023; collectively, these deals were valued at 213.4 
billion.49 In other words, the United States’ robust biopharma sector with large pharmaceutical 
companies creates “demands for new technologies” that incentivize smaller firms to develop in 
the economy.50  

The United States is also home to biotech clusters, providing innovation incentives and support to SRI 
firms. 

Moreover, the large companies in the U.S. biotech and pharmaceutical sector provide small 
firms, particularly start-ups, with more venture capital. According to Dushnitsky, corporate 
investors, or incumbent firms in an industry that take “equity stakes” in a start-up, are an 
essential alternative to independent venture capital investors, or those “partnerships that seek 
purely financial returns.”51 And H.D. Park and Steensma found that start-ups with corporate 
venture capital backing also raise a company’s chance of survival and success in innovation.52 In 
other words, a strong sector with multiple large incumbent firms interested in R&D and that can 
provide corporate venture capital is necessary to support SRI firms’ research activities and 
survival. Indeed, Agrawal has asserted that there is “a large innovation premium in regions where 
numerous small labs coexist with at least one large lab, compared with regions of a similar size 
without many small labs or a large lab.”53 And the U.S. biotech and pharmaceutical sector is one 
of the largest in the world, with 55 percent of the globe’s firms conducting R&D headquartered 
in the country, according to the EU R&D 2,500 Scoreboard, meaning it provides vast venture 
capital opportunities for small firms.54  
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In addition, the United States is also home to biotech clusters, providing innovation incentives 
and support to SRI firms. According to Ayano, “[T]he Greater Boston area is a place where 
universities, high tech companies, and startups (especially in biopharmaceutical industries) have 
accumulated, and it is one of the U.S.’s top two biotech clusters, along with the San Francisco 
Bay Area. Thus, an innovation and startup ecosystem has formed in this area.”55 These 
biopharma ecosystems provide incentives to help small firms thrive. According to another 
research study, “In addition to the federal grants, Massachusetts states also provide other 
incentives to biotech industries. In 2008, the state made a $1 billion, ten-year commitment to 
the life sciences industries.”56 This commitment, known as the Massachusetts Life Sciences 
Initiative, provided discretionary investments (e.g., grants for researchers), capital investments, 
and tax incentives for the sector, fostering innovative SRI firms.57 Taken together, the United 
States has a strong innovation ecosystem that supports the “diverse community of actors 
participating in the drug development process … including research institutions, academic 
spinoffs, contract research organizations (CRO), biotech firms, big Pharmas, public institutions, 
venture capitalists and business angels,” while also fostering the development of SRI firms.58 

As a result of the robust innovation ecosystem, especially for the biopharma industry, the United 
States hosts the majority of SRI biopharma firms that drive the sector’s innovation and growth 
while also ensuring the nation’s leadership in the sector. 

POLICY RECOMMENDATIONS 
The key challenge for these U.S. innovation incubator firms is that their promise of revenue is in 
the future while their costs are in the present. And the U.S. tax code is not designed for such 
firms, despite their contributions to the nation’s innovation and competitiveness. There are four 
changes Congress should make.  

First, Congress should pass, and the president should sign, the American Innovation and Job Act 
(S.866) to incentivize SRI biotechnology and pharmaceutical firms to continue investing in R&D. 
The legislation would expand R&D tax credits for start-ups and small businesses, incentivizing 
them to invest in more R&D. Some of the key provisions of the bill include 1) immediately 
doubling the credit limitation for small businesses’ payroll tax offset to $500,000 and further 
raising it $750,000 over 10 years, 2) increasing the gross receipts from $5 million to $15 
million for companies using the R&D tax credits against social security tax, and 3) increasing the 
payroll tax offset from 5 years to 8 years.59 These key provisions and others in the bill are 
essential to reducing the expenses SRI biotech and pharmaceutical firms face, boosting their 
willingness to spend more on R&D.  

Policymakers should amend the provision in the Tax Cuts and Jobs Act that forces businesses to 
capitalize and amortize their section 174 R&D expenses over five years instead of allowing them to 
deduct their expenses in the year incurred. 

Congress should also reform the tax code to help bridge the funding gap from drug discovery to 
market approval, or the valley of death. Policymakers should amend section 469 of the tax code 
so that passive investors are allowed to take advantage of the net operating losses and research 
tax credits.60 This would enable investors to use their share of net operating losses and other 
credits on R&D, incentivizing more investors to fund small biotech and pharmaceutical 
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companies in each phase of the drug development process while also increasing the sector’s 
R&D spending.61  

Moreover, policymakers should amend section 382 of the tax code to allow small companies to 
carry their net operating losses forward even as they attract new investors.62 Section 382 
stipulates that “the taxable income of a loss corporation for a year following an ownership change 
that may be offset by pre-change losses cannot exceed the section 382 limitation for such 
year.”63 In other words, section 382 limits the use of net operating losses and credits to offset 
taxable income when a company’s ownership or 5 percent of shareholders changes.64 Yet, this 
provision fails to consider that SRI biotech and pharmaceutical companies rely heavily on outside 
funding from different sources. As a result, amending this section of the tax code would only 
reduce the losses these firms experience while increasing their cash flow for drug R&D activities.  

Amending the tax code and supporting the American Innovation and Jobs Act is a key step Congress 
can take to help improve the emergence and survival of start-up biopharmaceutical companies that 
contribute to the innovation of new drugs. 

Lastly, policymakers should amend the provision in the Tax Cuts and Jobs Act that forces 
businesses to capitalize and amortize their section 174 R&D expenses over five years instead of 
allowing them to deduct their expenses in the year incurred. This is harmful to SRI biopharma 
firms, especially ones that are making a profit, because it means they will be paying higher taxes 
in earlier years, thereby harming their chances of survival.  

In short, amending the tax code and supporting the American Innovation and Jobs Act is a key 
step Congress can take to help improve the emergence and survival of start-up biopharmaceutical 
companies that contribute to the innovation of new drugs. These new drugs will promote a more 
competitive sector, and in turn, a more competitive sector will increase venture capital funding 
that incentivizes the formation of these SRI firms. In other words, the survival of SRI biotech and 
pharmaceutical firms will boost the sector’s competitiveness, playing a pivotal role in U.S. 
biopharma international leadership.  

CONCLUSION 
SRI biotechnology and pharmaceutical firms are key contributors to the R&D of novel drugs and, 
subsequently, U.S. global competitiveness in the sector. Using the EU R&D 2,500 Scoreboard, 
which lists the top 2,500 companies with the highest R&D spending, our report finds that the 
majority of SRI firms are located in the United States because of the nation’s robust innovation 
ecosystem. Of the SRI firms globally, the majority are found in the biopharma sector. And of the 
SRI biopharma firms globally, the majority are in the United States.65 This is because the United 
States’ innovation ecosystem provides robust entry and exit opportunities for SRI firms in the 
sector that are hard to find in other nations. As a result, these U.S. SRI biopharma firms 
contributed 18 percent to the U.S. biopharma R&D spending in 2021. Moreover, when adjusted 
for firm size, these U.S. firms also spent more on R&D than did larger U.S. biopharma firms. In 
other words, U.S. biopharma leadership and competitiveness depend on the development and 
survival of these firms.  
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Policymakers need to support the American Innovation and Jobs Act and reform the tax code to 
incentivize these firms to continue their R&D efforts while simultaneously reducing the expenses 
these firms face so they do not succumb to the valley of death. Failing to do so would diminish 
the new drugs available in the future and weaken the U.S. biopharma sector’s competitiveness. 

APPENDIX 
Although some small firms in the pharmaceutical sector may not report their R&D spending, 
sales, or profits, the Scoreboard represents 90 percent of the globe’s private R&D expenditures, 
meaning the dataset will still provide insight into SRI biotech and pharmaceutical firms’ R&D 
spending, location, and profitability.66  

It should be noted that the Scoreboard does not specify where each firm locates its R&D 
activities.67 Therefore, R&D spending by U.S. firms is not solely for R&D activities taking place 
within the United States.  
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