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Research and development (R&D) investment in the biopharmaceutical industry drives the

discovery of new drugs to address unmet medical needs and improve patient outcomes.

Conventional understanding of the magnitude, intensity and productivity of R&D investment in

the biopharmaceutical ecosystem is predominantly based on survey data from large, publicly

listed biopharmaceutical companies (see Related links). Such measures provide an incomplete

picture of the funding landscape because they ignore R&D investments made by smaller public

commercial companies, development-stage public companies that have no commercial

products and private companies, all of which have become increasingly important to the drug

development ecosystem. A comprehensive and transparent measure of R&D investment is

important for policy-making that affects the R&D ecosystem.

Here, we present an analysis of global R&D investment and revenue in 2021 for the full range of

companies in the biopharmaceutical ecosystem — public and private companies, at the

development stage and commercial stage — using reported financial statement data and data on

capital raises. The methodological strategy we propose could be used in future research to assess

trends in R&D investment over time, activity in various submarkets and the impact of policy

decisions.
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Strategy to measure R&D investment
We categorized the R&D ecosystem into publicly listed and privately owned companies, each

classified as either in the commercial or development stage, yielding four distinct groups of

companies (see Supplementary information for details). Commercial-stage companies

undertake a variety of activities, including the development of new drugs and the

commercialization of existing drugs, while development-stage companies have no

commercialized products, and all activities are assumed to be dedicated to the development of

new drugs. Furthermore, reporting requirements for public and private companies differ. These

differences influence how we measure R&D investments and revenues.

Public companies. We identified public companies with a pharmaceutical or biotechnology

primary industry code in S&P Global Market Intelligence (Capital IQ) data. We manually reviewed

company descriptions for all companies constituting the top 90% of total R&D expense and

excluded those not developing new drugs (such as generics, contract manufacturing and

medical devices companies). We also filtered by sub-industry codes and company description

keywords to exclude irrelevant companies and removed operating subsidiaries to prevent

overcounting (see Supplementary Box 1 and Supplementary Tables 1–3). A public company was

deemed commercial-stage if it reported over US$1 billion in 2021 revenue, had keywords

indicative of commercial operations or launched an approved product in the last 10 years. All

others were labelled development-stage (see Supplementary Box 2 and Supplementary Table 4).

Private companies. Private commercial-stage companies were gathered using Capital IQ and

manual searches, while data on private development-stage companies that received private

funding were obtained from Pitchbook. We used an algorithm of sub-industry codes and

company description keywords, aided by manual review of deals over $1 billion to exclude

irrelevant companies and accompanying deals (see Supplementary Box 3 and Supplementary

Tables 2, 5, 6).

Revenues. To measure revenue for commercial-stage companies, we used reported net revenue,

after removing non-pharmaceutical revenues for conglomerates. Development-stage companies

are assumed to have no sales revenue from commercial products.



Investment. To measure R&D investment for commercial-stage companies, we used reported

R&D expense as defined by the Financial Accounting Standards Board and the International

Accounting Standards Board, which can include in-process R&D (IPR&D) expenses (acquired

R&D that is incomplete) and removed non-biopharmaceutical operations (for example,

cosmetics) for conglomerates. Merger and acquisition payments not attributable to IPR&D were

not counted as R&D investment.

For public development-stage companies, we used reported net loss (income). This is based on

our assumption that development-stage companies’ entire cost structure exists to support R&D

activities (given that these companies have no launched or approved products) and that any

revenue from partnership agreements with commercial-stage companies is captured as R&D on

the commercial-stage companies’ income statement.

For private development-stage companies, financial statement data is not readily available. We

thus estimated R&D investment using a three-year average (2019–2021) of total capital raised

through venture capital (VC), private equity growth and debt funding to account for timing

differences between capital raise and deployment (for company counts, we use the gross number

of companies that raised capital during 2019–2021).

Detail on the measurement of R&D investment in each population is provided in Supplementary

Boxes 4–7. We also conducted sensitivity analyses to assess the impact of IPR&D expense and

alternative measurement approaches for public development-stage companies.

Analysis of R&D investment
Global biopharmaceutical R&D investment in 2021 was $276 billion across 4,191 companies, with

total net revenue of $1,022 billion across 583 companies. This yields a global R&D intensity of 27

percent (R&D investment as a share of revenue).

The top 20 companies by revenue (accounting for 71% of total revenue) contribute 50% of R&D

investment. Fig. 1 summarizes each population’s contribution to ecosystem R&D investment split

by location of company headquarters. 583 commercial-stage and 3,608 development-stage

companies accounted for $204 billion (74%) and $73 billion (26%) of R&D investment,

respectively. 2,755 private companies contributed $32 billion (12%) of R&D investment.



Fig. 1 | 2021 global biopharmaceutical ecosystem R&D investment. The global ecosystem R&D
investment as a share of revenue was 27%. The Asia/Pacific region is included in “Other”, along with Africa, the

Middle East, Latin America, the Caribbean and Canada. Sources: S&P Capital IQ and Pitchbook Data. See
Supplementary information for details.

Companies headquartered in the USA, Europe and Asia/Pacific regions contributed 55%, 29% and

15% of total R&D investment, respectively. Of the three regions, the USA had the highest R&D

intensity (34%), followed by Europe and Asia/Pacific (22% and 20%, respectively). Further detail

on geographic breakdown is provided in Supplementary Table 7.

We performed sensitivity analyses to assess the impact of changes to our methodology for

measuring R&D investment amongst the public company population. Notwithstanding our

rationale for including IPR&D expenses, we performed a sensitivity to remove IPR&D expenses.

Aggregate R&D investment was reduced by $13.4 billion (5%). We also analysed the impact of

changing our measurement approach for the public development-stage company population

(Supplementary Table 8).

Discussion
Our replicable approach to measuring R&D investment is more comprehensive than in previous

studies. Consequently, our estimate of over $276 billion R&D investment across the



biopharmaceutical ecosystem globally in 2021 is substantially larger than previous estimates,

which frequently measure R&D among the largest public companies only. For example, a survey

based on contributions from PhRMA members produced a commonly cited industry R&D

estimate of $102.3 billion in 2021. Separately, Evaluate Pharma estimated $238 billion of 2021

global R&D using a proprietary model.

Our measures of R&D investment intensity have implications for debates on R&D productivity. At

27% globally and 34% in the US, R&D intensity significantly surpasses previous estimates such as

the 21% reported in the PhRMA survey in 2021. Our findings indicate geographical differences in

R&D intensity, revealing the disproportionate contributions of US-headquartered companies.

While the changing roles and varied business models within the R&D ecosystem are areas for

future research, we offer a transparent and reproducible measure as a foundation for those

discussions.

Although most R&D investment occurs at commercial-stage companies, a considerable amount

($73 billion; 26%) occurred at development-stage companies. We cannot ascertain the

economically optimal division of R&D investment between commercial and development-stage

companies, but our analysis indicates that ignoring the share of investment in smaller, non-

public companies probably understates contemporary estimates of biopharmaceutical R&D by

at least $25 billion.

Our analysis illuminates the scale of biopharmaceutical R&D investment within a multifaceted

and interlinked private sector funding ecosystem. However, the amount of R&D capital

allocation does not automatically ensure the optimal distribution of R&D investments to the

highest unmet medical need. This is affected by policy and market incentives and reflects what

patients, health systems, and societies value. Further research should clarify the policy levers

that can bolster R&D productivity. The complementary role of government funding should be

acknowledged, notably in addressing social good associated with the provision of basic science

research. Additional contextualization of our findings are provided in Supplementary Box 9.

As with previous studies in this area, limitations exist. The exigencies of pandemic-related

research might have skewed industry R&D patterns in ways not indicative of enduring trends

(such as revenue shifts, the prioritization of COVID-centric projects or fluctuations in



government investments). Our estimates have the potential for error if data from Capital IQ and

Pitchbook were incomplete or inaccurate, or if corporate financial disclosures were erroneous.

Limitations are described further in Supplementary Box 8. Finally, although our cross-sectional

study does not capture longitudinal shifts in the R&D funding landscape, the methodology lends

itself for replication to allow multi-year trend comparisons.
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Supplementary Box 1 | Developing the public company dataset 

• From S&P Capital IQ, we identified 3,434 public companies with a Primary Industry 
Classification (PIC) Level 4 code of Pharmaceuticals or Biotechnology. 

• We removed 871 companies that reported no financial results in 2021; we assume 
these companies had no operations. 

• Two researchers independently reviewed company descriptions provided by S&P 
Capital IQ for all public companies (384) constituting the top 90% of total R&D 
expense in this population.  

o We removed 51 companies performing non-biopharmaceutical activities 
(which we pre-specified), such as companies primarily engaged in agriculture 
and animal health, contract development and contract manufacturing services, 
the development and supply of active pharmaceutical ingredients (APIs), 
medical device sales and manufacturing, the sale and manufacturing of 
recreational cannabis, herbal medicine, supplements and traditional Chinese 
medicine, and generic only manufacturers. 

o Disagreements on inclusion versus exclusion decisions were followed by a 
more in-depth review of publicly reported financial statements. 

• For companies not included in the top 90%, we applied two approaches to remove 
companies performing non-biopharmaceutical activities.  

o We removed 86 companies with a Primary Level 5 PIC code related to non-
biopharmaceutical activities. Supplementary Table 1 lists all Level 5 PIC 
codes within the Level 4 PIC codes Pharmaceuticals and Biotechnology and 
identifies the Level 5 PIC codes that were used to remove companies. 

o We removed 961 companies with company descriptions including keywords 
associated with non-biopharmaceutical activities because S&P Capital IQ does 
not provide a Level 5 PIC code for all public companies. Supplementary 
Table 2 lists the types of activities we removed, and the associated keywords 
used to identify these types of activities. 

• We removed 29 companies which were operating as subsidiaries of parent companies 
also included in the population to avoid double counting. 

• The final population of public companies includes 1,436 public biopharmaceutical 
companies. A public company reconciliation is provided in Supplementary Table 3. 

• While not immune from data quality concerns1 the S&P Capital IQ database has been 
widely used in academic research on firm productivity and innovation due to its 
comprehensive coverage of public companies.2-4    



Supplementary Box 2 | Distinguishing between commercial- and development-stage 
companies 

• Companies in the top 90% of R&D expense were manually classified as commercial- 
or development-stage based on a review of company descriptions and websites. 

• For companies not included in the top 90%, companies with 2021 revenue over $1 
billion were classified as commercial-stage. 

• All other companies were classified as commercial-stage or development-stage using 
a keyword search on company descriptions and product approval/launch data 
provided by S&P Capital IQ. 

o Supplementary Table 4 provides the list of keywords used to identify 
commercial- and development-stage companies. 

o Companies that had one or more products approved or launched in the last 10 
years were classified as commercial-stage. 

• Our classification results in 575 commercial-stage public companies and 861 
development-stage public companies. 

  



Supplementary Box 3 | Developing the private company datasets 

• From Pitchbook, we identified 7,404 private development-stage companies with a 
primary industry group classification of Pharmaceuticals and Biotechnology. These 
companies completed 12,738 venture capital, private equity growth, and general debt 
deals over 2019-2021. 

o We removed 828 companies with a subindustry classification of Discovery 
Tools (Healthcare), Drug Delivery, or Other Pharmaceutical and 
Biotechnology as their activities are ancillary to the discovery and 
development of new drugs. 

o We removed 2,428 companies with company descriptions including keywords 
associated with non-biopharmaceutical activities. Supplementary Table 2 
lists the types of activities removed, and the associated keywords used to 
identify these types of activities. 

o We removed 322 companies that are public and/or are included in the public 
company population.   

o We removed 1,272 deals (and 549 companies) with no reported deal value 
because these do not contribute to our measure of R&D investment. Pitchbook 
captures data on deal activity through a variety of means including self-reports 
from fund managers. Complete data is not available across all deals. 

o We removed 1,453 extraneous deals (and 530 companies) with irrelevant deal 
types. Irrelevant deal types included grants, debt refinancing, equity 
crowdfunding, debt repayments, leveraged buyouts and secondary public 
offerings. 

o We reviewed all deals over $1 billion (and the associated company) for 
relevance to the biopharmaceutical ecosystem. We identified 11 total deals, all 
of which were removed from the population in previous steps. 

o The final private development-stage population includes 2,747 companies 
with 3,909 associated deals. A reconciliation of these procedures and their 
impact on the number of deals and R&D investment is provided in 
Supplementary Table 5. 

• Private commercial-stage companies were manually gathered using S&P Capital IQ 
and manual search. We considered only private companies for which we could locate 
publicly reported financials. The final private commercial-stage population included 8 
companies: Boehringer Ingelheim, Ferring, Leo Pharma, Les Laboratoires Servier, 
Menarini, Octapharma, Radius Health, and Sinovac. To the extent that our population 
does not include all relevant private commercial-stage companies, our measures of 
R&D investment and revenue among these companies would be understated. 

• Due to limited disclosure requirements, data validation of private company financing 
data is challenging, and data completeness remains a concern.5 Recognizing these 
data challenges, we chose to rely on the Pitchbook database which has been 
recognized as a strong data source by several researchers.6, 7 For example, in one 
study utilizing several sources of data, Pitchbook had the greatest company coverage.7  



Supplementary Box 4 | Measuring R&D investment for each population 

• For public commercial-stage companies, we used the S&P Capital IQ variable 
“IQ_RD_EXP_FN.” This variable, also referred to as “Research And Development 
Expense From Footnotes [3168]” is a supplemental line item that represents the costs 
incurred by a company on the development of a new product, innovation relating to 
technology formulation, process development, engineering expenses, or on the 
process undertaken in upgrading the existing product or service line.8 

o This item includes the following: company-sponsored research and 
development, research and development expenses incurred for its own 
product, both R&D expenses sponsored by the customer and by the company, 
acquired or in-process R&D expenses, and the amortization /write-off of 
research, development, or software development costs.8 

o Under generally accepted accounting principles (GAAP) in the United States, 
R&D expenditures are expensed as incurred and include materials, equipment, 
facilities, personnel, intangible assets purchased from others, contract services, 
and indirect costs.9 The treatment of R&D expenditures under International 
Financial Reporting Standards (IFRS) outside the United States are similar, 
except that development expenditures are capitalized and then amortized.10  

• For public development-stage companies, we used the S&P Capital IQ variable 
“IQ_NI.” This variable, also referred to as “Net Income [15]”, includes earnings from 
continuing operations, earnings of discontinued operations, extraordinary items, and 
minority interest in earnings.11 

• For private commercial-stage companies, we used R&D expense as reported on each 
company’s publicly available financial statements. 

• For private development-stage companies, we used the Pitchbook Data Inc. variable 
“Deal Size.” This variable represents the total amount of capital invested into a 
company by an investor or group of investors for a specific transaction.12 

• Our approach assumes that all functions within development-stage companies 
principally support R&D efforts. However, we acknowledge that a share of 
companies transitioning, or close to transitioning, from development-stage to 
commercial-stage may incur expenses that are no longer exclusively in support of 
R&D activities even if they have no launched or approved products. To the extent that 
part of their cost structure includes marketing expenses, our approach overestimates 
R&D. We report on the sensitivity of our measure to this assumption for public 
development-stage companies in more detail in Supplementary Table 8. 
  



Supplementary Box 5 | Adjustment for conglomerate operations 

• Several large, commercial-stage companies are conglomerates that perform 
biopharmaceutical and non-biopharmaceutical activities.  

• We used business segment information provided by S&P Capital IQ to identify 
companies that derive a significant proportion of their total revenue from non-
biopharmaceutical activities. Specifically, companies were classified as 
conglomerates if they derived at least 20% of revenue from non-biopharmaceutical 
activities as indicated by S&P Capital IQ business segment data. We limited the 
number of identified conglomerates to only those that could have a meaningful impact 
on results, defined as companies constituting the top 90% of total R&D expense and 
companies with 2021 revenue exceeding $1 billion; this yielded 10 companies. 

• For companies identified as conglomerates that disaggregated R&D expense by 
segment in their annual filings, we only included the disclosed R&D expense related 
to biopharmaceuticals in our measure of R&D investment.  

• Three conglomerates did not disclose biopharmaceutical R&D expense in their 
financial statements; therefore, we included a proportion of total R&D expenses equal 
to the proportion of biopharmaceutical revenues as a share of total company revenues. 
Imputed R&D investment constituted less than 1% of aggregate conglomerate R&D 
investment. Imputed R&D investment is a conservative measure of R&D investment 
since non-pharmaceutical segments typically have much lower R&D intensity.  

  



Supplementary Box 6 | Rationale for including IPR&D expenses in total R&D 
investment 

• GAAP and IFRS both acknowledge that R&D intangible assets may be acquired 
rather than internally developed. However, the standards for expensing versus 
capitalizing acquired R&D assets (in-process R&D, or IPR&D) differ slightly.13, 14 
Our methods recognize that R&D expense can include the amortization and write-off 
of IPR&D. 

• We include IPR&D expenses in our calculations for two reasons: 
o First, a commercial-stage company faces a choice between investing in 

internal R&D to develop knowledge or purchasing it through an acquisition. 
From an economic perspective, whether the knowledge was acquired or 
developed in-house is irrelevant, and assuming a competitive market, had a 
drug company been able to create the knowledge in-house more efficiently, it 
would have done so. This assumption does not require that the company 
would have created the exact same knowledge in-house had it not purchased 
it, but rather that it would have invested equivalent resources into internal 
R&D efforts. 

o Second, R&D asset acquisitions add value to the biopharmaceutical R&D 
ecosystem when large pharmaceutical firms use their specialized knowledge to 
increase the value of acquisitions or to diversify risk of a decline in revenues. 
A large pharmaceutical company can bring a drug to market more efficiently 
than a small company would have been able to given scale-effects. 

• Although we believe including IPR&D expenses is appropriate, we acknowledge that 
the accounting treatment of IPR&D expenses differs from other R&D expenses, and 
thus could result in the aggregation of expenditures that occurred at different times 
and perceived double-counting if this method is repeated for multiple years.  

  



Supplementary Box 7 | Other variables used  

• To measure revenue for public commercial-stage companies, we used S&P Capital 
IQ’s variable “IQ_TOTAL_REV”, also known as “Total Revenues [28]”. For private 
commercial-stage companies, we used total revenue as reported on publicly available 
financial statements. 

• To measure selling, general, and administrative (“SG&A”) expenses for public 
companies, we used S&P Capital IQ’s variable “IQ_SGA”, also known as “Selling 
General & Admin Expenses [23]”. This variable includes all SG&A expenses, related 
stock-based compensation, and other expenses. Supplementary Tables 7 and 8 use 
this measure. 

• To measure selling and marketing (“S&M”) expenses for public companies, we used 
S&P Capital IQ’s variable “IQ_SALES_MARKETING” which includes advertising 
and marketing expenses, marketing stock-based compensation, and distribution 
expenses. Supplementary Table 7 uses this measure. 

• To measure total IPR&D expenses in the public commercial-stage company 
population, we measured the total difference between “IQ_RD_EXP_FN” and 
“IQ_RD_EXP” after adjusting for companies with missing “IQ_RD_EXP” values. 
“IQ_RD_EXP”, also known as “R&D Expenses [100]” represents total R&D 
expenses reported on the face of the income statement, whereas “IQ_RD_EXP_FN” is 
collected from the notes to the financial statements. A number of companies did not 
report R&D expenses on the face of the income statement, but did so in the notes. 
Beyond that, as described by Capital IQ client support, the primary difference 
between “IQ_RD_EXP_FN” and “IQ_RD_EXP” is that the latter excludes all IPR&D 
expenses, as well as other miscellaneous items. We confirmed this difference by 
means of manual review for the 10 largest companies in terms of R&D. Thus, the 
aggregate difference between the two across our public commercial-stage population, 
after removing the impact of companies with missing “IQ_RD_EXP”, allowed us to 
derive the sensitivity analysis discussed in the main text. We assumed that all IPR&D 
expenses contributed by conglomerates were related to their biopharmaceutical 
operations. 

  



Supplementary Box 8 | Limitations  

• Our analysis provides only a cross-sectional estimate of R&D investment for 2021. 
Measuring R&D investment for a single year does not capture the changing landscape 
of drug development over the development lifecycle. Future research could apply our 
methods over time, which would further inform how the biopharmaceutical industry 
continues to evolve and change. 

• We relied on S&P Capital IQ to provide data on public company financial results and 
Pitchbook to provide private company deal funding data. To the extent that these 
datasets are incomplete or certain data anomalies exist, we may underestimate total 
R&D investment and/or revenues. Similarly, while we manually collected data for 
several large private biopharmaceutical companies, we were unable to include all 
potentially relevant companies due to the lack of public reporting. 

• Our results may be understated to the extent that publicly reported R&D (as gathered 
by S&P Capital IQ) does not capture indirect costs necessary to support or 
operationalize R&D (such as, relevant general and administrative expenses, training, 
pharmacovigilance expenses). We proxy for R&D investment at private development-
stage companies using a three-year average of Pitchbook deal data because financial 
data is seldom accessible in the public domain. To the extent that all financing deals 
are not captured by Pitchbook, we may underestimate total R&D.  

• Overall, due to more limited data, private company R&D is more likely to be 
understated relative to public company R&D. Further, data visibility in regions 
outside of the USA may be lower, giving R&D investment in those regions a higher 
probability of understatement. For example, we removed a total of 1,272 private deals 
with missing deal value; 68% of the removed deals involved private companies 
headquartered outside of the USA.  

• We relied on both manual review and an algorithmic approach (for example, industry 
codes, keywords searches, and revenue amounts) to arrive at our populations. While 
we believe these methods yielded populations representative of the biopharmaceutical 
ecosystem, to the extent they resulted in the improper exclusion, inclusion, or 
classification of a company, our results would be impacted.  

• We did not seek to include spending by governments or nonprofits. However, we 
recognize that governmental entities provided support for pharmaceutical research 
and commercialization during the COVID-19 pandemic. Our study does not identify 
or adjust for any impact of pandemic-related government funding. 
  



Supplementary Box 9 | Results in context 

• While the focus of this comment was to provide a transparent measurement of global 
biopharmaceutical R&D, it is helpful to contextualize our results with respect to prior 
research, relevant comparisons, and implications for current policy debates. 

• R&D Investments & Ecosystem Policy. For example, our results align with 
comparative international estimates, including those by the OECD, that show the 
USA as the global hub for biopharmaceutical R&D.15, 16 The large amount of R&D 
investment by US-based firms has been attributed to several factors: A large domestic 
market, innovation-friendly public policy, continued government investment in basic 
science, strong academic funding in bioscience-related fields, a highly trained 
workforce and comprehensive public-private R&D collaborations across competing 
innovation clusters.17-22 While the exploration of policies affecting these factors falls 
outside of this study’s aim, a robust, replicable measure of R&D investment and 
intensity is foundational for future research and informed public debate. 

• R&D Investments and Returns. The Congressional Budget Office (CBO) calculated 
that publicly traded US firms reinvested a growing share of revenues into R&D from 
2000-2019, with R&D intensity averaging 19% up to a peak of 25%.23 Our finding of 
30% R&D intensity for public US companies in 2021 suggests a continued upward 
trend of this relationship; adding private companies provides an even higher estimate 
for the entire US R&D ecosystem (34%). It has been widely noted that R&D 
investment in the pharmaceutical sector is contending with declining productivity, 
typically characterized as the ratio of R&D investment to new drug approvals or to the 
commercial value of new drugs over the investment period.23-25 To the extent that our 
finding of greater R&D intensity indicates costlier drug development overall, we 
believe it provides a critical input for scholarly investigations and regulatory policy 
aimed at discerning levers to optimize R&D productivity across the ecosystem.   



Supplementary Table 1 | S&P Capital IQ Level 5 PIC Codes 

Included Excluded 
Pharmaceutical Products Veterinary Drugs 

Medicinal Chemicals and Botanical Products 
Pharmaceutical Contract Manufacturing 
Services 

Not Specified Agricultural Biotechnology 
Non-Prescription Drugs Orthobiological Products 

Biological Products 
Biotechnology Research Equipment 
Manufacturers 

Gene Research and Development Pharmaceutical Contract Laboratories 
Protein and Genome Sequence Products Microbiology 
In Vivo Diagnostic Substances Medical Device Research and Development 

Drug Delivery Technologies 
Pharmaceutical Contract Research 
Organization 

    
Abbreviations: S&P, Standard and Poor’s; PIC, Primary Industry Classification 

Source:   
[A] S&P Capital IQ.   

  



Supplementary Table 2 | Keywords used to remove irrelevant companies 

Keyword Category Exact Keywords Applied 
Generic generic; otc; over the counter 

Traditional Chinese Medicine /Herbal tcm; traditional chinese medicine; herbal; botanical; supplements; food 

Cannabis cannabis; hemp; marijuana; thc; cannaboid; cbd 

Contract Manufacturing 

api; active pharmaceutical ingredient; cdo; contract; cro; cmo; cdmo; 
laboratory; laboratories; client, services; manufacturer; distributor; 
contract manufacturing; contract research; contract development 

Agricultural agricultural; agri; animal; veterinary; aquaculture; crop; pesticide 

Medical Device 
instrument; detection; device; equipment; biosurgical; diagnostics; 
screening; sequencing; isotope 

Other Keywords 
biofacturing; infrastructure; pharmacist; quantum; health tech; software; 
biotechnology platform; beauty products; bioinformatics; cosmetics 

  
Abbreviations: OTC, over the counter; TCM, traditional Chinese medicine; THC, tetrahydrocannabinol; CBD, 
cannabidiol; API, active pharmaceutical ingredient; CDO, contract development organization; CRO, contract research 
organization; CMO, contract manufacturing organization; CDMO, contract development and manufacturing 
organization. 
Note:  
[1] Due to the larger number of companies and different nature of activities undertaken by companies in the private 
development-stage population, an expanded set of keywords was utilized to identify irrelevant companies. Keywords 
utilized to refine the private development-stage company population only are indicated in bold font. All non-bolded 
keywords were applied to refine both the public and private company populations. 

  



Supplementary Table 3 | Public company population reconciliation 

$USD Millions   2021 
Reconciliation Summary   Company Count R&D Investment Revenue 
Beginning Public Biopharmaceutical Population (per CapIQ) 3,434 $266,926  $1,430,028  

     
Exclusions     

Removal of Non-Operating Companies  (871) $0  $0  
Removal of Irrelevant Companies From Manual Review (51) ($10,579) ($158,398) 
Removal of Irrelevant Companies Using PIC Codes (86) ($807) ($13,507) 
Removal of Irrelevant Companies Using Keywords (961) ($6,821) ($145,419) 
Removal of Operating Subsidiaries  (29) ($741) ($1,971) 
Removal of Sandoz  0  ($899) ($9,631) 

     
Adjustments     

Conglomerate Adjustments  N/A ($10,649) ($116,798) 

Net Loss Adjustment for Public Development-Stage Companies N/A $7,985  ($15,859) 

     
Public Biopharmaceutical Population   1,436 $244,415  $968,444  

     
Abbreviations: R&D, research and development; PIC, primary industry classification  
Notes:      
[1] The beginning biopharmaceutical population includes all public companies with a level 4 PIC code of 
Pharmaceuticals or Biotechnology. 
[2] Non-operating companies are those that report no financial results in Capital IQ for fiscal year 2021. 
[3] Supplementary Box 1 describes each exclusion step in detail. 
[4] The removal of Sandoz line is a manual adjustment made to remove the generic division of Novartis. 
[5] Supplementary Box 4 and 5 describe the adjustments made to public development-stage company and 
conglomerate R&D investment and revenue, respectively. 
Source:     
[A] S&P Capital IQ. 
      

 



Supplementary Table 4 | Keywords used to identify commercial- and development-
stage companies in the public population 

 

 

 

 

 

 

 

 

  

Commercial-Stage Keywords Development-Stage Keywords 

commercial product; provides product 
clinical stage biopharmaceutical 
company 

approved 
clinical stage bio pharmaceutical 
company 

marketed; marketing 
clinical stage drug development 
company 

offers  
distributes  
commercial stage   

  
Note:  
[1] Companies with development-stage keywords must have no product approvals 
or launches to be classified as development-stage. 
 

 



Supplementary Table 5 | Private company population reconciliation 

$USD Millions   2019-2021 
Reconciliation Summary Company Count Deal Count R&D Investment 
Initial Private Biopharmaceutical Population 7,404 12,738 $193,828  
    
Company Level Exclusions    

Removal of Irrelevant Industry Codes (828) (1,501) ($15,013) 
Removal of Irrelevant Companies Using Keywords (2,428) (4,008) ($59,666) 
Removal of Public Companies (322) (595) ($36,023) 

    
Deal Level Exclusions    

Removal of Deals With No Value (549) (1,272) $0  
Removal of Irrelevant Deal Types (530) (1,453) ($5,696) 

    
Private Development-Stage Biopharmaceutical 
Population 2,747 3,909 $77,430  

    

  Company Count Deal Count 
2021  

R&D Investment 
Private Development-Stage Population 2,747 3,909 $25,810  
    
Private Commercial-Stage Population 8 N/A $6,176  
    
Total Private Biopharmaceutical Population 2,755 3,909 $31,986  

    
Abbreviations: R&D, research and development.    
Notes:  

   

[1] The initial private company population included all companies with a Pitchbook primary industry group 
classification Pharmaceuticals and Biotechnology.  
[2] Supplementary Box 3 describes each company level and deal level exclusion in detail. 

 

[3] Private development-stage population 2021 R&D investment is derived from taking the population R&D 
investment over 2019-2021 and dividing it by 3 [$77,430 / 3 = $25,810]. For development-stage company counts, we 
use the gross number of companies that raised capital over 2019-2021.  
Sources: 

   

[A] Pitchbook Data, Inc. 
   

[B] Manual search on private commercial-stage company financial 
statements. 

  

 
  



Supplementary Table 6 | Population summary statistics 

 Commercial-Stage  Development-Stage 
$USD millions Public   Private   Public    Private 
Number of Companies  575   8   861   2,747 
Number of Deals  N/A  N/A  N/A  3,909 
Mean R&D Investment $343   $882   $55   $20  
Median R&D Investment $16   $358   $0   $6  
Mean Revenue $1,887   $6,719   $18   N/A 
Median Revenue $55    $3,700    $0    N/A 

        

Abbreviations: R&D, research and development; USD, United States Dollar. 

Note:        
[1] We do not measure development-stage company revenue since it does not represent 
sales of biopharmaceutical products. Further, for private development-stage companies, 
public reporting is not available.  
Sources:         
[A] S&P Capital IQ.        
[B] Pitchbook Data, Inc.        
[C] Financial statements manually gathered. 

  



Supplementary Table 7 | Geographic summary of the biopharmaceutical population 

 
$USD Millions Headquarter Geographic Region  

Company Count 
United 
States 

Asia / 
Pacific Europe Other Total 

Public Commercial-Stage 158  273  99  45  575  
Public Development-Stage 463  166  163  69  861  
Private Development-Stage  1,374  559  695  119  2,747  
Private Commercial-Stage  1  1  6  0  8  

Total 1,996  999  963  233  4,191  
% of Total 48% 24% 23% 6%   

R&D Investment           
Public Commercial-Stage $105,077  $27,505  $64,048  $749  $197,380  
Public Development-Stage $32,647  $6,795  $6,159  $1,433  $47,035  
Private Development-Stage  $14,827  $6,592  $3,815  $576  $25,810  
Private Commercial-Stage  $131  $155  $5,890  $0  $6,176  

Total $152,683  $41,048  $79,912  $2,759  $276,402  
% of Total 55% 15% 29% 1%  

SG&A Expense           
Public Commercial-Stage $91,262  $61,146  $88,411  $2,024  $242,843  
Private Commercial-Stage  $130  $594  $1,067  $0  $1,791  

Total $91,392  $61,740  $89,478  $2,024  $244,634  
% of Total 37% 25% 37% 1%  

S&M Expense (Imputed)         
Public Commercial-Stage $18,404  $34,398  $42,299  $702  $95,803  
Private Commercial-Stage  $0  $8  $694  $0  $702  

Total $18,404  $34,406  $42,993  $702  $96,505  
% of Total 19% 36% 45% 1%  

Revenue           
Public Commercial-Stage $455,480  $183,648  $323,490  $5,826  $968,444  
Private Commercial-Stage  $230  $19,375  $34,150  $0  $53,755  

Total $455,710  $203,023  $357,640  $5,826  $1,022,199  
% of Total 45% 20% 35% 0%   

Intensity Metrics           
R&D Intensity 34% 20% 22% 47% 27% 
SG&A Intensity 20% 30% 25% 35% 24% 
S&M Intensity 4% 17% 12% 12% 9% 

      
Abbreviations: R&D, research and development; SG&A, selling general and administrative; S&M, selling and 
marketing; USD, United States Dollar. 
Notes:       
[1] R&D intensity represents R&D investment as a share of total revenue. SG&A intensity and S&M intensity 
are also calculated as a share of total revenue. 
[2] Headquarters as reported by S&P Capital IQ (Public companies), Pitchbook (Private development-stage 
companies), and manual search (Private commercial-stage companies). 
[3] Other includes Canada, Africa, the Middle East, Latin America, and the Caribbean.  
[4] While only a fraction of imputed S&M expense is directly related to consumer advertising, the aggregate 
measure of S&M expense may not capture all non-advertising S&M items for all companies. For some 
companies, such items may instead be reported elsewhere, such as within SG&A. As captured by S&P Capital 
IQ, it appears more common that S&M data for companies following International Financial Reporting 
Standards (IFRS) contain a broader range of non-advertising items within reported S&M – for example, 
commercialization expenses such as commissions to distributors or trade bad debt – compared to US based 



companies operating under Generally Accepted Accounting Principles (GAAP). In part, regional differences in 
S&M therefore reflect variations in reporting standards and the representation of reported S&M items in the 
S&P Capital IQ dataset we used.  

[5] We imputed S&M considering that not all companies reported this metric separately (39% of public 
commercial-stage companies that reported SG&A did not report S&M expenses). S&M as a percentage of 
SG&A for companies that reported both metrics was on average 39.5%. We used this percentage to impute 
total S&M for public companies that only reported SG&A.  
Sources:      
[A] S&P Capital IQ.      
[B] Pitchbook Data, Inc.      
[C] Financial statements manually gathered.     

 
  



Supplementary Table 8 | Public development-stage R&D investment sensitivity 
analysis 

  [1] [2] [3] 

$USD Millions 
Net Loss 
Method 

Adjust 
Transitional 
Companies 

Net Loss Adding 
Back SG&A 

Expense 
R&D 

Expense 
Public Development-Stage R&D 
Investment 

47,035 45,842 29,383 39,050 

% Reduction from Net Loss 
Method 

  -3% -38% -17% 

Abbreviations: 
R&D, research and development; SG&A, selling, general, and administrative. 
Notes:      
[1] Companies transitioning, or close to transitioning, from development-stage to commercial-stage may 
incur expenses that are not in support of R&D activities, such as selling and marketing activities. We 
identified 76 development-stage companies that had revenues increase by more than $10 million from 2021 
to 2022, suggesting that these companies may have been transitioning to commercial-stage in 2021. Had we 
measured R&D for these companies using R&D expense (as we do for commercial-stage companies), rather 
than the total net loss (as we do for development-stage companies), our estimate of total R&D investment 
among public development-stage companies would have been approximately $1 billion lower (or 3%). This 
results in a less than 1% decrease in global R&D investment. It is important to note that these companies 
did not have launched or approved products in 2021, which supports our initial conclusion that these 
companies should be treated as development-stage. 
[2] Removal of SG&A expenses from net loss results in a reduction of $18 billion (or 38%) of total R&D 
investment among public development-stage companies. This results in a 6% decrease in global R&D 
investment. See Supplementary Box 7 for more detail on the S&P Capital IQ variables used to measure 
SG&A expenses in the public development-stage population. This sensitivity was performed to understand 
the level of SG&A incorporated in net loss across the public development-stage population. 
[3] Use of reported R&D expense instead of net loss results in a reduction of $8 billion (or 17%) of total R&D 
investment among public development-stage companies. This results in a 3% decrease in global R&D 
investment. 
Sources: 
[A] S&P Capital IQ.     
[B] Pitchbook Data, Inc.     
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