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Biotechnology R&D and Publications Output

Biotechnology is one of several critical and emerging technologies areas (see the

section U.S. Business R&D by Technology Focus) identified by the Department of Defense as contributing to economic
competitiveness and national security. Biotechnology is considered an important contributor for applications ranging from
agricultural production and health care to computing power and biosecurity (CRS 2025). This sidebar covers recent statistics
on biotechnology R&D and publications output. The following sections of this report will cover broad trends in publications
across all fields as described in the Introduction.

International and U.S. Biotechnology R&D

The United States had the highest business sector biotechnology R&D expenditures in 2022 among economies reporting
statistics to the Organisation for Economic Co-operation and Development (OECD) at $117.1 billion (OECD 2024b, Table KBI
2).* France, with the second-highest expenditures, reported $6.3 billion in 2022 in current U.S. purchasing power parity
dollars. Germany, the third-highest performer, reported $4.6 billion in business biotechnology R&D expenditures.

In 2022, biotechnology R&D accounted for 17% of the total domestic R&D performed in the United States ($117.1 billion of
the $691.5 billion total) (NCSES 2024a). Chemicals manufacturing (NAICS 325), which includes Pharmaceuticals and
medicine manufacturing, has accounted for the majority of U.S. business R&D focused on biotechnology applications since
2018, reaching $88.6 billion in 2022. Professional, scientific, and technical services (NAICS 54), which includes Scientific
research and development services, has remained the second-highest-performing industry, with $18.1 billion performed in
2022 (Figure DISC-A).

Figure DISC-A. Domestic business R&D paid for by the company and others and performed by the company in the biotechnology
focus area, by selected industry: 2018-22
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https://ncses.nsf.gov/pubs/nsb20257/u-s-business-r-d#u-s-business-r-d-by-technology-focus
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Biotechnology R&D intensity, by select industry

100
75 * o
3 ’/
o 50
9]
o
25 . —*
e 7;‘
A\A
A L J
0
2018 2019 2020 2021 2022
Year
-®- Food, 311 =6= Chemicals, 325
Computer and electronic products, 334 =A= Medical equipment and supplies, 3391

Professional, scientific, and technical services, 54

NA = not available.
NAICS = 2017 North American Industry Classification System.

Note(s):

Data for Medical equipment and supplies (NAICS 3391) are not available for 2018. Detail may not add to total because of rounding. Industry classification is based
on the dominant business code for domestic R&D performance, where available. For companies that did not report business codes, the classification used for
sampling was assigned. Statistics are representative of companies located in the United States that performed or funded $50,000 or more of R&D and are not
comparable with estimates published for years prior to 2018. Companies could report R&D in one, more than one, or no application area. Beginning in survey year
2018, these statistics include an adjustment to the weight to account for unit nonresponse; beginning in survey year 2019, these company count estimates reflect
a change in rounding methodology. The Business Enterprise Research and Development (BERD) Survey does not include companies with fewer than 10 domestic
employees.

Source(s):
National Center for Science and Engineering Statistics and Census Bureau, Business Research and Development Survey (BRDS), 2018, and BERD Survey, 2019-22.
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Chemicals manufacturing is also among the most biotechnology R&D-intensive industries in recent years, with 71% of its R&D
reported as being in the Biotechnology application area in 2022 ($88.6 billion out of the $125.7 billion total within Chemicals).
Health care services (NAICS 621-23) also reported a high biotechnology R&D intensity in 2022, with $1.5 billion performed in
the application area out of the total $2.9 billion R&D performed across the industry in 2022 (NCSES 2024a: Table 20).

Business Use of Biotechnology by U.S.-Located Firms

While only 1% of all U.S.-located companies reported using biotechnology at least “a little” in 2021, 32% of companies within
Scientific research and development services (NAICS 5417) and 20% of companies within Pharmaceutical and medicine
manufacturing (NAICS 3254) reported using biotechnology (Kindlon, Anderson, and Rhodes 2024, Figure 2).

International Biotechnology Publications


https://ncses.nsf.gov/pubs/nsf24335/table/20
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International publication trends represent an early output from research in biotechnology across economies. The six
countries that produced the highest total number of biotechnology publications from 2002 to 2023 are China, the United
States, India, Japan, Germany, and South Korea (Figure DISC-B).Jr In 2002, researchers from the United States produced the
most biotechnology articles of any nation, with 17,308 articles, followed by Japan with 8,957 articles. From 2002 to 2008,
U.S. publication in biotechnology grew 43% but declined after 2008: gradually from 2008 to 2017 (down 9%) and then more
rapidly from 2018 to 2023 (down 21%). In 2023, authors from the United States produced 17,649 biotechnology articles, the
lowest level since 2002.

Figure DISC-B. Biotechnology-related S&E articles, by selected region, country, or economy and rest of world: 2002-23
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Note(s):

Biotechnology article counts refer to publications algorithmically fingerprinted under "biotechnology" from conference proceedings and peer-reviewed journals in
S&E fields in Scopus. Articles are classified by their year of publication and are assigned to a country on the basis of the institutional address(es) of the author(s)
listed in the article. Articles are credited on a fractional-count basis (i.e., for articles produced by authors from different regions, countries, or economies, each
region, country, or economy receives fractional credit on the basis of the proportion of its participating authors). Data by all regions, countries, and economies are
available in Table SDISC-78.

Source(s):
National Center for Science and Engineering Statistics; Science-Metrix; Elsevier, Scopus abstract and citation database, accessed February 2025.
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From 2002 to 2023, publications from authors based in India grew 1,233% (from 1,633 to 21,761) and publications from
authors based in China grew 1,292% (from 6,256 to 87,109). China overtook the United States as the top producer of
biotechnology articles in 2008, and India overtook the United States as the second-largest producer in 2022. Biotechnology
articles authored by Japanese researchers grew until 2006 before steadily decreasing (from 11,109 in 2006 to 6,333 in 2023).
The number of biotechnology articles authored by German researchers gradually grew to a high of 7,255 articles in 2017
before gradually decreasing to 6,031 articles by 2023. South Korean authors have also produced an increasing number of
biotechnology articles from 2002 to 2019 (up 178% to 7,265 articles in 2019) that remained between 7,100 and 7,300 through
2023. Outside of the top six producing countries, the combined biotechnology publications from authors from the rest of the
world grew over this same period (up 191% to 83,399 in 2023).

* Some countries differ in the characteristics of firms used to measure biotechnology R&D expenditures. Data on U.S.
biotechnology R&D expenditures are limited to businesses with 10 or more employees. International data on biotechnology
R&D are limited to OECD member countries as reported to OECD. Data for China and other nonmember economies are not
available for this indicator.

T A data set of biotechnology-related publications was generated using Elsevier's existing Omniscience taxonomy, which
fingerprints the entire Scopus database under an array of concepts. Of these concepts, 24 concepts were classified under
“biotechnology.” This approach helps ensure that a wide range of biotechnology research is included but prevents a too-
extensive list of publications in which biotechnology may play a more removed role or appear as a minor application. Under
this classification, materials research in biotechnology was the most represented, followed by a generic biotechnology
classification. There were smaller but notable groupings of publications of industrial biotechnology and animal
biotechnology included as well.
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