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D uring the ongoing COVID-19 pandemic, the USA is
experiencing a severe shortage of personal protective

equipment (PPE) that threatens care delivery and the safety
of medical staff.1 In a normal year, the USA spends approxi-
mately $5 billion on PPE, with imports constituting more than
20% of the supply.2 Specialized PPE is particularly dependent
on imports. For example, an estimated 90% of N95 masks are
imported, mostly from China. This heavy dependence on
foreign-made specialized PPE makes its supply chain vulner-
able and exposes health care workers and patients to substan-
tial risks. When countries, states, cities, hospitals, and clini-
cians are all competing for the same limited international
supply during the pandemic, the risks are escalated to crises
that challenge public health and national health security. By
some estimate, clinicians account for nearly 20% of the
COVID-19-infected cases in the USA.3 This is in contrast to
countries such as Singapore and South Korea where clinicians
have been rarely infected due to sufficient domestically sup-
plied PPE.
The current shortage of PPE in the USA, especially N95

masks, is predictable and preventable. Both the 2009 H1N1
influenza pandemic and the 2014 Ebola virus epidemic exposed
a shortage of domestically produced PPE. On February 25, 2020,
Alex Azar, the Health and Human Services Secretary, informed
Congress that at least 300 million N95 masks were required for
the upcoming battle against coronavirus and there were only 30
million available in the Strategic National Stockpile. In spite of
these and other warnings, the supply of PPE continues to be
severely limited and dependent on international supply with
devastating impact on clinicians treating COVID-19 patients.
The USA stands out as a developed economy—ranked No.

1 in health care spending4—that failed to improve the avail-
ability of crucial PPE. Many other economies, in contrast,
were able to successfully ramp up their production capacity

of PPE within a short period of time. For example, a consor-
tium of Taiwanese manufacturers built a daily capacity of 15
million masks, making Taiwan the second largest producer of
medical masks in the world in a matter of weeks.
Supply chain management theory categorizes products into

four types, depending on their internal value and external
supply risks. The internal value captures the importance of
the product to the mission, whereas the external supply risk
measures “supply scarcity, pace of technology and/or materi-
als substitution, entry barriers, logistics cost or complexity,
and monopoly or oligopoly conditions.”5 High-value, high-
risk product categories, such as N95 masks, are classified as
strategic items and should be managed differently from the
other product categories, including bottleneck items (low-val-
ue, high-risk), leverage items (high-value, low-risk), and non-
critical items (low-value, low-risk). For strategic items, poli-
cymakers should focus on their long-term availability and the
resiliency of supply chain by diversifying the supply base,
conducting regular risk analysis, developing stress tests, and
being prepared for the worst case.

The very first step Congress should take is to mandate
publicly available data on the PPE supply chain, justified by
PPE’s strategic public health importance. At a minimum, all
publicly traded PPE manufacturers operating in the USA
should be required to disclose their production capacity and
the percentage of PPE imported from facilities in each foreign
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A prerequisite is data transparency. In the USA, a paucity
of data on the relevant members of the supply chain and where
the PPE is actually produced has left the federal government,
state and local governments, hospitals, physicians, and other
PPE pu r ch a s e r s i n t h e d a r k . Cu r r e n t l y , PPE
manufacturers—the three largest in the USA being 3M Com-
pany, Honeywell International Inc., and MSA Safety
Inc.—are only required to report the locations of their manu-
facturing facilities to the Food andDrug Administration. Basic
PPE supply chain data (e.g., the production quantity in each
facility) is treated as confidential and not disclosed to any
government agency, the public, or the companies’ sharehold-
ers. We examined the past 5 years’ financial disclosure of the
three major PPE manufacturers and conducted an exhaustive
search of more than 1,700 media reports about the PPE supply
chain, published between January 14 and April 26, 2020, and
found no basic supply chain data, including, for example, the
exact domestic vs. foreign capacity of N95 masks.

http://crossmark.crossref.org/dialog/?doi=10.1007/s11606-020-05987-9&domain=pdf


country. Such disclosure can be included in Form 10-K, the
publicly available annual report that all publicly traded firms
must file with the Securities and Exchange Commission. The
incremental burden for PPE manufacturers to file such disclo-
sure is minimal, but the potential benefit to the public is
substantial.
Publicly available PPE supply chain data makes it possible

for federal and state governments, hospitals, physicians, and
other stakeholders to assess the risk of PPE supply chain
disruptions for each manufacturer and demand that the manu-
facturers take proactive actions to manage it. This may influ-
ence manufacturers’ design decisions on their supply chain
networks. The pressure from investors and consumers has
caused many companies to change behavior on issues ranging
from consumer privacy to climate change.
Besides transparency, Congress should require all major

PPEmanufacturers (for example, those with USmarket shares
> 10%) to undergo stress testing. The 2008 recession promp-
ted regular stress testing of banks and yielded benefits: The
banks are nowmore resilient and less likely to have inadequate
capital during future economic crises. The ongoing COVID-
19 pandemic, in addition to significant morbidity and mortal-
ity impacts, has led to far greater US job losses than those
recorded in the 2008 Recession. Stress tests would be critical
to ensuring that PPE manufacturers can ramp up domestic
production capacity within a reasonable period of time. 6

Major PPE manufacturers, upon failing the stress test, would
be required to rebalance their supply chains to maintain ample
domestic capacity and reduce foreign dependency, especially
dependence on nations with high risks to US national security.
Federal and state governments should incorporate stress test
results as the criteria for their stockpile procurement decisions.
Hospitals, physicians, and other private purchasers would
have the option to do the same.
Stress tests conducted at the manufacturer level alone are

unlikely to be sufficient to maintain resilience of the US PPE
supply chain. For example, nonwoven fibers, the key raw
material for N95 masks, are exclusively manufactured in
China, a significant vulnerability that has to be addressed
beyond the scope of PPE manufacturers. The Department of
Health and Human Services should conduct periodic review of
the resilience of the complete PPE supply chain and identify
vulnerabilities challenging its resilience. Such information
would provide evidence-based guidance on how to guard the
public against PPE shortage risks when the nation faces natu-
ral, intentional, or accidental biological threats.
If Congress mandates transparency and stress testing in the

PPE supply chain, an increase in domestic PPE capacity,
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especially for strategic items such as N95 masks, is expected
to occur. Beyond PPE, Congress may also consider identify-
ing other critical medical supplies, such as essential prescrip-
tion drugs, using national health security risk assessments, and
creating similar policies to gradually reduce foreign depen-
dency. These policies will be essential for the USA to improve
the critical medical supply chain’s readiness to meet a demand
surge during future pandemics and biological or chemical
warfare. This will also create manufacturing capacity, skilled
human capital, technical know-how that form agile “industrial
commons,”7 leading to broader prosperity and enhanced na-
tional security.

http://dx.doi.org/10.1001/jama.2020.5317
http://dx.doi.org/https://www.ibisworld.com/united-states/market-research-reports/personal-protective-equipment-manufacturing-industry/
http://dx.doi.org/https://www.ibisworld.com/united-states/market-research-reports/personal-protective-equipment-manufacturing-industry/
http://dx.doi.org/https://www.ibisworld.com/united-states/market-research-reports/personal-protective-equipment-manufacturing-industry/
http://dx.doi.org/10.15585/mmwr.mm6915e6
http://dx.doi.org/10.1377/hlthaff.2018.05144
http://dx.doi.org/10.1377/hlthaff.2018.05144
http://dx.doi.org/https://hbr.org/2020/04/we-need-a-stress-test-for-criticalsupply-chains
http://dx.doi.org/https://hbr.org/2020/04/we-need-a-stress-test-for-criticalsupply-chains

	PPE Supply Chain Needs Data Transparency and Stress Testing
	References


