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across the country and representing diverse industries — volunteer their time
and resources because of a common belief that private-sector expertise and
best business practices can help to improve America’s security.
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Report At a Glance

In Generic Drug Manufacturing and Biotechnology Innovation, BENS provides
a comprehensive assessment that:

. EXAMINES . IDENTIFIES ASSESSES .~ OUTLINES
the critical role major chokepoints current and policy recommendations to
pharmaceutical that threaten supply emerging strengthen the nation's
supply chains play in chain resilience vulnerabilities pharmaceutical infrastructure
. U.S. national security , . and mitigate strategic risks

Executive Summary

While defense equipment and semiconductor manufacturing have long been recognized as vital
sectors for U.S. commerce and national security, the U.S. pharmaceutical supply chain - more
specifically, the production of generic drugs and their underlying chemical components - has
atrophied domestically while flourishing in adversarial states.

As the United States has grown increasingly reliant on the People’s Republic of China (PRC) for a

significant amount of its pharmaceutical imports and other raw materials vital to U.S. economic

competitiveness, the PRC has emerged as a top geopolitical competitor. A 2019 report from the

U.S.-China Economic and Security Review Commission sounded the alarm that “should Beijing opt

to use U.S. dependence on China as an economic weapon... it would have a serious effect on the
» 1

health of U.S. consumers”.” This divergence - growing economic dependence amid intensifying
strategic competition - creates a profound, existential threat that transcends public health.

China, which began heavily investing in the biotechnology sector in the 1980s, is now a
biopharmaceutical powerhouse and has strategically positioned itself throughout the global supply
chain. Today, the United States is heavily dependent on PRC-made active pharmaceutical
ingredients (APIs) and key starting materials (KSMs), the critical components and raw materials in
pharmaceutical products. One of the most significant vulnerabilities for the U.S. biotechnology
sector stems from the extensive offshoring of APls and KSMs, which are the backbone of the
generic drug supply chain. Although the United States manufactures a portion of its finished-dose
generic drugs domestically, this capacity is often illusory in terms of security, as it relies heavily on
overseas suppliers for the APIs and KSMs needed to produce them.

1. U.S.-China Economic and Security Review Commission, 2019 Annual Report to Congress (Washington, DC: U.S.-China Economic and Security
Review Commission, November 2019), https://www.uscc.gov/sites/default/files/2019-11/2019%20Annual¥%20Report?#20to%20Congress. pdf.
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SUPPLY CHAIN VULNERABILITY: KEY DATA POINTS
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finished drugs manufactured overseas
(FDA estimation)

The following statistics highlight this vulnerability:

In 2023 approximately 91 percent of drugs
prescribed by physicians in the United States
were generic drugs.’

In 2021, an estimated 87 percent of U.S. generic
drug manufacturing facilities were located
abroad.?

In 2019, the FDA estimated that nearly 40
percent of finished drugs and approximately 80
percent of APIs were manufactured overseas.’

The United States imports many of its APIs from
China, with estimates varying from 8 percent to
as high as 47 percent.’

The United States is heavily reliant on India for
APls, KSMs, and finished drug products, while
India imports 80 percent of its APIs from China.®

This web of foreign dependencies centered around
China has contributed to frequent drug shortages in
the United States. In 2024, the United States
recorded its highest number of drug shortages to
date, affecting 323 medications.” Many of these
shortages were linked to delays or interruptions in
obtaining APIs and KSMs essential for generic drug
manufacturing. Antibiotics have proven especially
vulnerable, experiencing shortages at a rate 42
percent higher than other generics.®

Persistent shortages not only limit access to
essential medicines but also place national
stockpiles at risk. Strengthening U.S. generic
pharmaceutical supply chains is crucial to ensure
national security, economic competitiveness, and
the health of the American people. The findings and
recommendations of this report highlight the
urgency to address these vulnerabilities through
coordinated policy action, targeted investments, and
enhanced transparency across these supply chains.

2. Andrew D. Mitchell, "The Geography of Health: Onshoring Pharmaceutical Manufacturing to Address Supply Chain Challenges," World Trade
Review 23, no. 4 (September 27, 2024): 519-31, https://doi.oxg/10.1017/s1474745624000387.

3. 1bid:

4. U.S. Government Accountability Office, Drug Safety: Preliminary Findings Indicate Persistent Challenges with FDA Foreign Inspections,
GAO-20-262T (Washington, DC: U.S. Government Accountability Office, December 2019), https://www.gao.gov/products/gao-20-262t.

5. Marta E. Wosinska et al., "US Drug Supply Chain Exposure to China," Brookings, August 20, 2025, https://www.brookings.edu/articles/us-

drug-supply-chain-exposure-to-china/.

6. Mitchell, "The Geography of Health: Onshoring Pharmaceutical Manufacturing to Address Supply Chain Challenges."

7. Anthony Sardella, M. Bobbu, and R. Lohmann, "Assessing U.S. Dependency on Foreign Sources for Drug APIs, KSMs, and Raw Chemicals" (working
papexr, 0lin Business School, Washington University in St. Louis, August 2025).

8. Mariana P. Socal et al., "US Antibiotic Importation and Supply Chain Vulnerabilities," JAMA Health Forum 6, no. 10 (October 3, 2025),

https://doi.oxrg/10.1001/jamahealthforum.2025.3871.
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1 INTRODUCTION

Biotechnology and pharmaceuticals have emerged
as strategic frontiers in the global competition
between the United States and China. Biotechnology
Is the design and engineering of biological systems
that enables humans to create products from
medicines to crops to materials, across many
sectors. These industries are not only vital to the
health and prosperity of all Americans, but also to
U.S. national security, economic resilience, and
technological leadership. Over the last four decades,
the United States and China have invested heavily in
advancing their own biotechnology and
pharmaceutical sectors, but the balance of power is
shifting towards Beijing.”

The shift in global pharmaceutical power is not the
result of the "invisible hand" of the market alone - it
Is the product of deliberate, long-term industrial
policy. The PRC’s biotechnological rise began
around the 1980s and quickly gained steam. By 1987,
PRC scientists had developed recombinant human
interferon alb, the first domestic biopharmaceutical
produced through genetic engineering.™

Global Biotechnology
Competition and
Implications for U.S.
National Security

This and other milestones catalyzed China’s national
effort to accelerate its domestic biotech innovation,
including policy initiatives such as “Made in China
2025,” which sought to position Beijing as a global
leader in strategic sectors within ten years.

The PRC has identified biotechnology as a strategic
industry and provides extensive state subsidies and
infrastructure support to the sector. The results of
this state-directed capitalism are stark. Between
2016 and 2021, PRC biotech firms reached an
estimated market value of $300 billion." China is
positioning itself to capture the majority of future
value growth by dominating the upstream supply of
materials. This gives it the opportunity to capture the
growing global APl market, which was valued at
$226 billion in 2024 and forecast to increase to
nearly $240 billion by the end of 2025 and $405
billion by 2034."

9. National Security Commission on Emerging Biotechnology, Charting the Future of Biotechnology, April 8, 2025, https://

www.biotech.senate.gov/final-report/chapters/introduction.

10. Hao Hu and Chao-Chen Chung, "Biopharmaceutical Innovation System in China: System Evolution and Policy Transitions (Pre-1990s-2010s),"
International Journal of Health Policy and Management 4, no. 12 (September 3, 2015): 823-29, https://doi.org/10.15171/ijhpm.2015.162..

11. National Security Commission on Emerging Biotechnology. Charting the Future of Biotechnology.

12. Active Pharmaceutical Ingredients Market Size to Hit USD 405.09 Billion by 2034," Precedence Research, accessed December 2, 2025,
https://www.precedenceresearch.com/active-pharmaceutical-ingredient-market.
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America’s reliance on foreign sources for APIs, Currently, only 20 percent of U.S. generic drugs are
KSMs, and generic drugs has grown over several manufactured domestically, a consequence of cost-
decades. The elimination of tariffs on formulated driven offshoring. Although low-cost imports benefit

dosage form pharmaceuticals in 2000, following the
1995 World Trade Organization Pharmaceutical Tariff
Elimination Agreement, was a key accelerator of this

consumers through cheaper generic drug prices, this
dependency poses long-term risks to both U.S.
economic and national security.”

trend. This move incentivized the importing of
finished drug products to the United States, which

led to a collapse of domestic manufacturing.”” The
COVID-19 pandemic also exposed severe /
weaknesses in U.S. supply chain resilience,

illustrating how disruptions in foreign manufacturing

can endanger the lives of millions of Americans. India and China

Today, India and China supply 90
percent of all generic prescriptions
used by Americans.

While the United States imports 52 percent of

innovative and novel drugs from countries such as
Germany, Switzerland, Ireland, and Israe

13,

14.

Generic prescriptions used
by Americans
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Elizabeth Nesbitt, Changes in the U.S5. Pharmaceutical Import Mix under the Agreement on Trade in Pharmaceutical Products, Executive
Briefing on Trade (Washington, DC: U.S. International Trade Commission, August 2017), https://waw.usitc.gov/publications/332/
executive_briefings/nesbitt-pharma-ebot-08-15-2017.pdf.
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Christine Ngoc Ngo and Huong Dang, "Covid-19 in America: Global Supply Chain Reconsidered," The World Economy 46, no. 1 (July 26, 2022):
256-75, https://doi.org/10.1111/twec.13317.

15. Thomas J. Hwang, Quoc-Dien Trinh, and Kexstin N. Vokinger, "The Risks of Pharmaceutical Tariffs for Generic Drug Availability," New

England Journal of Medicine 393, no. 13 (October 2, 2025): 1252-53, https://doi.oxg/10.1056/nejmp2508626.
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Pharmaceutical
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U.S. Health Security &

APIs are crucial for modern healthcare; their active components either suppress or

enhance functions within the human bodly.

KSMs are the precursor reagents produced through chemical or natural synthesis that
are used to make APIs."® APIs are critical for medications that manage chronic diseases
such as cancer, hypertension, diabetes, cardiovascular conditions, and other chronic
conditions. For these medications, high purity, consistent quality, and the ability to be
produced at large-scale is essential.'’ Increased demand for medications to treat
chronic disease is driving significant demand for advanced therapies, including those
that rely on both small-molecule and biologic APIs."
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State of U.S. Generic
Drug Manufacturing
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Over the past several decades, U.S. pharmaceutical
manufacturing has undergone a sustained exodus,
particularly in the generic drug sector, where profit
margins are extremely low. This makes it financially
unsustainable for companies to maintain U.S.-based
production facilities that must meet stringent
regulatory standards and bear higher labor costs.
While American consumers have benefited from
nearly tariff-free generic drug imports and the
lowest drug prices among peer nations,
overreliance on foreign production of essential
pharmaceutical ingredients represents a significant
national security risk.

i

|

The pharmaceutical supply chain has evolved into a
complex matrix of interdependencies with multiple
chokepoints including China's near-monopolistic
control of KSMs, the reliance on Indian
manufacturing for finished doses, and the extreme
geographic concentration of production in regions
increasingly vulnerable to water scarcity, natural
disasters, and geopolitical weaponization.?® As
stated above, only 20 percent of generic drugs are
manufactured in the United States as a result of
accelerated offshoring of production. This has been
driven by lower production costs, in particular. By
some estimates, it costs 50 percent less to produce
APIs in India versus in the United States or Europe,
with labor costs in India and China estimated to be
one-tenth of the cost for a Western company. The
United States directly imports 16 percent of its APIs
from China.

16. Vinod Kumar et al., "Active Pharmaceutical Ingredient (API) Chemicals: A Critical Review of Current Biotechnological Approaches,”
Bioengineered 13, no. 2 (February 1, 2022): 4309-27, https://doi.org/10.1080/21655979.2022.2031412.

17. "U.S. Active Pharmaceutical Ingredients Market Report, 2033,"

Grand View Research, accessed December 3, 2025, https://

www. grandviewresearch.com/industry-analysis/us-active-pharmaceutical-ingredients-market-repoxt.

18. Research and Markets, "U.S. Active Pharmaceutical Ingredients (API) Market Analysis 2025-2033: Opportunities Driven by Rising Chronic
Diseases, Expansion of Biologics and Biosimilars, and Enhanced Regulatory Oversight," GlobeNewswire, November 12, 2025, accessed November
17, 2025, https://www.globenewswire.com/news-release/2025/11/12/3186534/0/en/U-S-Active-Pharmaceutical-Ingredients-API-Market-

Analysis-2025-2033-Oppoxrtunities-Driven-by-Rising-Chronic-Diseases-Expansion-of-Biologics-and-Biosimilars-and-Enhanced-Regulatory-0.html.

19. Hwang et al. "The Risks of Pharmaceutical Tariffs for Generic Drug Availability," New England Journal of Medicine.

20. G. Grasa Mannino et al., "Concentrated Origins, Widespread Risk: New USP Insights on Key Starting Materials," Quality Matters, U.S.
Pharmacopeia, accessed November 21, 2025, https://qualitymatters.usp.oxg/concentrated-origins-widespreadrisk-new-usp-insights-key-

starting-materials.




THE PHARMACEUTICAL SUPPLY CHAIN
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However, it also imports 40 percent of finished drug facility was Viatris (formerly known as Mylan), located
dosages from India, while India imports 80 percent in West Virginia, which once employed 1,400
of its APIs from China.* workers and produced critical generic medications

across many therapeutic areas including antibiotics,
cardiovascular, and autoimmune diseases. One of

. - - - ,
a disruption in China’s the many generic drug companies to move India and

pharmaceutical sector immediately benefit from lower production costs. America’s last

ripples through India’s factﬂr?t producmg.penlcﬂlln, c?ne of the mc.st basic
generic therapeutics, closed in 2004, leaving the

This creates a cascading dependency:

pharmaceutical industry, effectively nation completely reliant on foreign sources for this

halting the flow of finished drugs and essential drug.”® These closures illustrate how

APIls to the United States. economic pressures have systematically dismantled
America's pharmaceutical manufacturing

Foreign sites accounted for approximately 87 infrastructure, shifting production to lower-cost

percent of U.S. generic drug manufacturing facilities countries like China and India while eliminating

in 2021.** One such generic drug manufacturing thousands of domestic jobs.**

21. Mitchell, "The Geography of Health: Onshoring Pharmaceutical Manufacturing to Address Supply Chain Challenges.”
22. Ibia
23. Socal et al."US Antibiotic Importation and Supply Chain Vulnerabilities," JAMA Health Forum.

24. Rebecca Robbins, "This Closed Factory Shows How Hard Reviving Drug Manufacturing Will Be," The New Yoxrk Times, November 4, 2025, https://
www .nytimes.com/2025/11/04/health/generic-drug-manufacturing-trump.html.
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Current Vulnerabilities 1n
the United States
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The U.S. Food and Drug Administration (FDA)
reported that approximately 323 drugs were in
shortage as of 2024. These shortages
disproportionately affect critical medications such
as sterile injectables, antibiotics, hormone
therapies, chemotherapies, and intravenous
fluids.?”

The API Innovation Center (APIIC), a non-profit
research organization, examined a subset of 40
essential drug molecules, the "Vital 40," selected
through a prioritization framework based on trade
data, supplier maps, regulatory findings, and
proprietary commercial sourcing data. The Vital 40
list includes life-saving cancer therapies such as
Capecitabine and Oxaliplatin, pain medications like
Propofol, cardiovascular drugs such as Dabigatran,
as well as commonly prescribed therapeutics for
asthma and anxiety.

The findings showed that India
supplies about 63 percent of these
APIls, followed by Europe at 22
percent, China at 8 percent, and the
United States at just 5 percent.

These figures underscore the near-complete
offshoring of essential drug manufacturing in the
United States and the significant lag behind China in
domestic production capacity.

While trade data shows China supplies only 8
percent of the “Vital 40" APIs directly, this masks the
deeper dependency. An analysis of KSMs reveals
that China is the only supplier for the KSMs of 679
different APIs, whereas the United States and
European Union are the sole suppliers for only 44.%°
The 5 percent U.S. domestic API production figure
indicates that, for the vast majority of these life-
saving drugs, the United States has virtually no
surge capacity or fallback option if global trade

is disrupted.

i .- - - - - - - - - - - - - . - - - - - -

25. Mariana P. Socal et al., "Key Drivers and Mitigation
Strategies of Oncology Drug Shortages 2023 to 2025," The
Cancer Journal 31, no. 5 (September 2025), https://
doi.oxrg/10.1097/ppo.0000000000RROT791.

26. Sardella et al. "Assessing U.S5. Dependency on Foreign Sources
for Drug APIs, KSMs, and Raw Chemicals."




Stockpiling: Addressing
Potential Shortages and
Strategic Gaps
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The Strategic National Stockpile (SNS) is a federal
repository of medical countermeasures such
vaccines, antimicrobials, personal protective
equipment, antidotes, and medical supplies
managed by the Administration for Strategic
Response (ASPR) within the U.S. Department of
Health and Human Services (HHS). This stockpile
acts as a short-term buffer for deployment in public
health emergencies when critical materials are
scarce or unavailable in the case of a pandemic or
large-scale chemical, biological, or nuclear event.?’

In August 2025, the Trump administration’s
Executive Order (EO), Ensuring American
Pharmaceutical Supply Chain Resilience by Filling
the Strategic Active Pharmaceutical Ingredients
Reserve, directed ASPR to identify and stockpile
APIs for approximately 26 essential medicines. The
Strategic Active Pharmaceutical Ingredients Reserve
(SAPIR), first created in 2020, is now being refilled
and expanded. This EO represents a step in the right
direction: stockpiling APIs which have longer shelf
lives than finished drug products and could reduce
risk at multiple stress points in the supply chain.
However, stockpiling alone is insufficient.?® It is a
passive defense mechanism that buys time but does
not solve the underlying structural deficit. Without a
functioning industrial base to replenish the stockpile,
the reserve is merely a finite resource that will
eventually run dry in a prolonged crisis. Government
purchases of APIs to fill SAPIR could help stimulate
domestic production, but only if supported by
sustained policy and investment.?®

27. "Center for the Strategic National Stockpile," Administration for Strategic Preparedness and Response, accessed December 3, 2025,
https://aspr.hhs.gov/SNS/Pages/default.aspx.

28. Global Biodefense Staff, "U.S. Drug Shortages Threaten Health Security despite New Executive Oxrder," Global Biodefense, September 3,
2025, https://globalbiodefense.com/2025/09/03/drug-shortages-public-health-security-trump-executive-ordex/.

29. "Ensuring American Pharmaceutical Supply Chain Resilience by Filling the Strategic Active Pharmaceutical Ingredients Reserve," The White
House, August 13, 2025, https://www.whitehouse.gov/presidential-actions/2025/08/ensuring-american-pharmaceutical-supply-chain-resilience-
by-filling-the-strategic-active-pharmaceutical-ingredients-reserve/.
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The PRC has prioritized domestic biotechnology and
pharmaceutical development for decades, placing
Increasing emphasis on supporting the industry in
recent years. This was particularly evident in the
PRC's "Made in China 2025” mentioned above, its
14th Five-Year Plan announced in 2021, and its 15th
Five-Year Plan finalized in late 2025 and expected to
be published in early 2026. These efforts sought to
transform China into a global leader in high-tech
manufacturing, with biotechnology identified as one
of ten key strategic sectors.®°

An additional factor that contributed to the PRC'’s
rapid growth in biotechnology is its human capital
strategy. The Thousand Talents Program, for
example, sought to recruit Chinese nationals and
foreign experts in science and technology to
advance its expertise across strategic sectors,
including biotechnology and pharmaceuticals.
Returning scientists brought advanced process
chemistry knowledge from Western institutions. One
Stanford University analysis indicated that the
Thousand Talents Program scientists produced 27
percent more publications than their international
peers after returning from faculty appointments
obtained abroad.?' By effectively re-importing the
knowledge generated in Western universities and
corporate labs, China accelerated its own
development curve by decades.

This technical knowhow has immense economic
benefits as well. China’s pharmaceutical industry
has propelled the country to become one of the
world's fastest-growing pharmaceutical markets.
According to market research forecasts, the value of

China’s pharmaceutical market is expected to
exceed $270 billion in 2025, with an annual growth
rate of more than 10 percent over the next seven
years and an estimated value of $540 billion by
2032.° The value of the U.S. market still exceeds
that of China’s, with a value of $680 billion in 2024
and is forecast to reach $1.2 trillion by 2034. *°

China's population of 1.4 billion people enables its
APl and KSM producers to achieve profitable, high-
volume production by serving domestic demand
alone. Manufacturers in the PRC can reduce these
investments over time across domestic production
volumes that competitors in smaller markets cannot
match without exporting, thereby avoiding the
regulatory hurdles and logistics costs faced by
foreign manufacturers. This "home court advantage"
allows PRC firms to achieve economies of scale that
make them price-competitive globally, even before
they export anything. The result is a subsidy engine
that crushes foreign competition.**

China's national volume-based drug procurement
(NVBP) policy has significantly transformed the
country's pharmaceutical distribution system among
companies. Enacted in 2025, the main purpose is to
reduce drug costs by consolidating demand from
various medical institutions across the country,
where manufacturers cut prices by 60 to 80 percent
to win procurement contracts. This policy creates a
"volume-for-price" exchange mechanism through
centralized obligations, resulting in increased price
competition in the generic drug market. With lower
prices incentivizing research and development, more
innovative drugs reach the market. This
development could potentially benefit China's
consumers by investing these cost savings into later-
generation pharmaceutical products.®®

30. PRC State Council, "“Notice of the State Council on the Publication of ‘Made in China 2025,'" May 2015, https://cset.georgetown.edu/wp-

content/uploads/t0432 made in china 2025 EN.pdf.

31. Dongbo Shi, Weichen Liu, and Yanbo Wang, "Has China’s Young Thousand Talents Program Been Successful in Recruiting and Nurturing Top-
Caliber Scientists?," Science 379, no. 6627 (January 6, 2023): 62-65, https://doi.oxrg/10.1126/science.abql218.

32. Fortune Business Insights, "China Pharmaceuticals Market Size, Share & Industry Analysis, and Regional Forecast, 2024-2032," Fortune
Business Insights, accessed December 5, 2025, https://www,fortunebusinessinsights.com/china-pharmaceuticals-market-113976.

33. Nova One Advisor, "U.S. Pharmaceutical Market Size to Hit USD 1,236.08 Billion by 2034," August 2025, https://www.novaoneadvisor.com/

report/us-pharmaceutical -market.











































