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Introduction
"Why can't the greatest economy in the history of the world produce swabs, face masks, and
ventilators in adequate supply?" asked Dr. Laurence Summers, former director of the National
Economic Council and Chief Economist at the World Bank, in March 2020.1 This concern was
shared throughout the United States: did globalization cripple the greatest economy in the world?
The COVID-19 pandemic was a systemic shock that broke global supply chains.2 The United
States was and continues to be unable to provide enough essential protective equipment to
healthcare providers, leading to calls for targeted policies to re-shore medical manufacturing in
the interest of national security.3 These proposals, while attempting to address a real issue with
the shortcomings of medical supply chains in other countries, are unlikely to address the
underlying causes of the personal protective equipment (PPE) shortages in the United States
during the pandemic.
Background
Medical supply chains have followed the path of much of the rest of the American
manufacturing industry. Kimberly-Clark and Honeywell, two of the United States’ largest
medical manufacturers, moved much of their PPE manufacturing to China in the early 2000s.4
Personal protective equipment is similar to mass-produced apparel or common commodities; it is
a low margin good that can be mass produced at a low cost using little intellectual property.
These attributes made it a good candidate for offshoring to cheap labor markets. Cheap labor,
easy access to raw materials, and the opportunity to enter the new Chinese medical market as the
country’s massive population opened to western markets motivated firms to move to the growing
country. Medicine manufacturing was also moved overseas: ninety percent of the United States’
antibiotics and 75% of its acetaminophen is sourced abroad. Opaque record keeping makes exact
numbers hard to pin down, but studies have also indicated 80%5 of the raw materials for all U.S.
drugs are sourced from China.6 Forty-eight percent of the United States’ PPE in 2019 was
manufactured in China, including 95% of surgical procedure masks, 97% of plastic gloves, and
70% of its N95 respirators, per the Department of Health and Human Services.7 Major medical
supply companies still have significant manufacturing capacity in the United States (3M has
several large manufacturing plants in the Midwest), but these plants could not fulfill much of the
U.S. demand for PPE under normal circumstances. 8 Moving these supply chains abroad was
driven by reducing costs, as was the introduction of the “just-in-time” (JIT) inventory
management strategy.9 JIT lowered prices but meant most health systems purchased just enough
PPE for what they needed10, plus an extra 15-30 days of supplies.11 However, this meant the
goods traveled on a fragile supply network originating half a world away to make it to U.S.
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hospitals mere days before they were needed.12 Breakdowns at any point in the chain would put
pressure on healthcare providers13, but that pressure was usually alleviated by buying
temporarily from a different supplier in a different region.
Congress established the Strategic National Stockpile (SNS) in 1999 to hedge against surges in
demand for pharmaceutical products (for more information on the SNS, see Appendix B).14
Originally intended to be a stockpile for vaccines, it was expanded to all emergency equipment
in 2000. The SNS is composed of a network of warehouses across the United States, each
stocked with various necessary emergency and medical supplies in case of a biological or
chemical attack or a natural disaster. Congress originally allotted $51 million to start the SNS,
but the agency’s annual funding plateaued in the late 2000s near $700 million.15 That money
paid for the upkeep and acquisition of new materials for the SNS, but the focus of the
organization was on preparing for a single mass casualty event, not a prolonged health crisis. 16
An independent study of American pandemic readiness in 2016 indicated that healthcare
providers thought they could rely on the SNS to help with surge capacity of PPE in a pandemic
situation.17 This was not true: the goal of the SNS was to be a short-term, temporary stopgap for
a one-time event and the actions and acquisitions of the agency were not aimed at any broader
support.18
The emergence of H5N1 in 1997, SARS in 2003, the Swine Flu in 2009, MERS in 2012, and an
Ebola outbreak in 2015 incentivized the Federal government to invest in pandemic ‘insurance’
(contingency plans and funding for the SNS) for the past 20 years.19 The first multi-agency
“Pandemic Preparedness Report” was issued in 2005. Since then, the job of preparing for an
outbreak was the bureaucratic backwater of the Department of Homeland Security (and then the
DHHS).20 These reports considered some of the necessary logistics involved in coordinating a
pandemic response, but overlooked the details of retooling U.S. medical supply chains or
stockpiles. Some reports discussed the federal responsibility to coordinate the equipment
distribution, but none laid out what that process might look like. The authority for such
preparations shuffled between different agencies, even as the SNS continued to respond to small
viral epidemics. The SNS stocked up on U.S. goods slowly over time, and (reportedly) had
almost 90 million N95 respirators on hand in 2009.21 However, they distributed most of that
inventory during the H1N1 epidemic in 2009/10, and had fewer than 25 million respirators
(some estimates were as low as 12 million) and 20,000 ventilators in stock entering 2020.22
Independent23 and government experts estimated in 2017 and 2018 that the United States would
need upwards of 3 billion N95 respirators for a year-long pandemic, using conservative estimates
of illness and PPE reuse.24
When the first warnings about COVID-19 emerged in January 2020, domestic PPE producers
launched into action, boosting capacity and trying to import as much PPE as possible.25 But the
United States didn’t initially have enough surge capacity for all of the necessary goods, and still
relied on imports to bolster its PPE stock.26 By February, Chinese manufacturers were ordered by
the Chinese Communist Party to halt all PPE exports27 and to focus on the domestic market.28
The U.S. healthcare system began to face a shortage of key equipment,29 even before the initial
wave of COVID-19 washed over the United States in late March (the 15-30-day supply of PPE
began to run out in some healthcare systems before some hospitals saw their first case).30
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The Trump administration entered office in 2016 promising to remake the world order in a way
that favored the United States. It placed tariffs on foreign countries, particularly China, in 2018
(and eventually 2019), claiming national security required the protection of certain key industries
and trying to punish China for unfair trade practices. 31 USTR Robert Lighthizer argued the
United States needed to protect and maintain key domestic manufacturing supply chains in case
of war or disaster.32 The tariffs the administration placed on Chinese (and some other foreign)
goods covered a broad swath of products, including several key pieces of PPE, drugs, and
ventilators.33 In spite of opposition from the medical supply industry, which argued it would
simply raise prices instead of providing protection or reshoring, the tariffs were implemented. 34
The Peterson Institute’s Dr. Chad Bown estimates those tariffs caused movement in medical
supply chains, but not back into the United States.35 Instead, manufacturers sought cheap labor
elsewhere in Asia. These tariffs, ranging from 15% to 25%, significantly impeded the U.S.
healthcare systems’ ability to cheaply procure PPE in the 18 months leading up to and during the
COVID pandemic.36 Many hospitals dug into their stockpiles in 2018 and 2019 to help cover the
extra cost of the tariffs on the goods, leaving their already scant stockpiles depleted entering
2020.37
Analysis
The United States can’t allow a supply chain crisis like that of spring 2020 to occur again. Most
nations across the world initially struggled to find PPE, instituting temporary protectionist
measures to make sure their domestic supply of PPE was available to their healthcare industries.
But in the United States, the shortage of PPE has been chronic and consistent since February
2020.38 One solution presented by various policy analysts, commentators, and politicians has
been to introduce reshoring policies to draw key manufacturing back to the United States.39
Some of these policies are narrow and targeted; subsidies for certain counties in New York, for
instance.40 Others are broad, resembling President Trump’s trade war strategy of recent years
with tariffs, quotas, and other non-tariff barriers being used to drive profit margins down for
companies until they are forced to return to the United States.41
Broadly speaking, the 2018-19 tariffs caused an acceleration of the reshoring and nearshoring
manufacturing trend that was already growing as wages and costs rose in China. 42 However,
much of this reshoring was driven by high tech manufacturing returning home; commoditized
goods, such as masks, gowns, and generic drugs were still able to be cheaply produced in China
and did not reshore in response to the Trump administration’s policies.43 A graphical analysis
comparing the trends of the medical supply industry trade balance to other industries that were
hit by tariffs can be seen in Figure 1. The blue Kearney Reshoring Index saw a sharp spike after
the policies were implemented, indicating an increase in businesses moving home, but the
medical supply industry and the engine parts industries (both largely commoditized) continued
their negative trend.44 Statistical analysis using control groups (both real and synthesized with
the statistical program R) illustrate further that the Trump administration’s did nothing to stop
the previously-established trend of increased trade deficits in the medical supply industry.
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Figure 1

The synthetic industry and the real
control industries, which had similar
trends before the tariffs, continued
their divergence in a statistically
significant way after the tariffs were
implemented. The United States will
be unable to bluntly “tariff” its way
into reshoring the medical supply
industry due to the nature of the
commoditized goods it is trying to
bring home. A more complex system
of subsidies for domestic
manufacturers would be required to
accomplish that goal, which would
have to be sustained over time, even if
there is not another similar global
health crisis for decades.

Figure 2

Reshoring capacity may be possible
with the right subsidies program, but it
may not be sustainable without
significant and unnecessary
inefficiencies.45 During the H1N1
epidemic in 2009, the nation’s
R synthesized control industry compared to medical
remaining PPE manufacturers saw an
supplies industry illustrates no reversal in trade balance
increase in demand for their goods; many
trend
invested in further domestic capacity, anticipating demand for their goods being needed again.46
However, this glut of supply overran the U.S. market, and caused healthcare systems to stockpile
the cheap equipment in 2010, depressing demand in the following year and causing significant
harm to domestic manufacturers.47 This inability to flex surge capacity in the U.S.’ domestic
production indicates the key problem with reshoring: the capacity needed to fulfill demand
created by a respiratory pandemic can’t be sustained after the initial demand wears off.48
Under normal circumstances, the United States has enough domestic production capability to
flex its capacity slightly in response to small outbreaks, but not to a major epidemic or pandemic
outbreak. 3M’s management went out of its way to add inefficient surge capacity in case of a
major health event following the SARS outbreak, but it was still not nearly enough to make up
for the immense demand for PPE that spiked within weeks of the first clusters of COVID-19
cases. 49 It is also still generally cheaper to manufacture PPE goods abroad, due to their
commoditized nature. The United States can either pay for an expensive program to attempt to
subsidize even more of this moth-balled domestic production in the face of low foreign costs, or
it can increase its stockpiling and logistical capacity, using the manufacturing capacity already
in the United States.50
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Outlook
The collapse of the U.S. medical supply chain in the face of the deadliest pandemic in a century
was not caused by any singular policy or decision. Rather, the combination of offshoring supply
chains into an authoritarian host country, the use of “just-in-time” inventory systems that left no
slack in U.S. PPE stocks, healthcare systems’ poor understanding of the United States’ SNS, the
lack of funds provided for the SNS to replenish its PPE stocks after the H1N1 epidemic, and the
absence of any coordination between the Federal government (and specifically FEMA/SNS) and
state health systems to distribute the rare PPE equipment caused the disastrous shortage of PPE
and medical equipment in the United States during the COVID pandemic. Preventing such a
crisis in the future will require more than a single policy, but the federal government should
focus on finding ways to guarantee demand for the industry in the event of a crisis and
building stockpiles of goods far larger than those in the pre-COVD world.
Reshoring is not a viable long-term solution to the shortfalls of the medial supply network. The
United States can’t use blunt trade instruments like tariffs to bring back key manufacturing lines,
and using specific, subsidy-based programs to reshore specific suppliers would create excess
domestic capacity that would go unused until the next crisis. A more efficient way of preparing
for a demand surge for medical supplies in the future would be to eliminate uncertainty for
businesses in the medical supply chain, stockpile the necessary equipment in both regional and
local warehouses, and create a distribution network that connects buyers and sellers in a way that
prioritizes the areas with the most need in the future. Specific recommendations include:
•

The U.S. federal government should increase funding for its medical stockpiles by
billions of dollars after the COVID-19 pandemic, funding both the centralized SNS and
hospital-level emergency stockpiles. These acquisitions should be purchased from U.S.based manufacturers to support existing domestic suppliers’ post-pandemic demand
surge. Stockpiling allows the U.S. to hedge against unlikely events and support the postcrisis industry without using overly distortionary measures in the global economy.
Guaranteeing consistent demand is the end goal.

•

The DHHS should create (or, using the small network put in place in late summer 2020,
significantly improve51) the organizational network necessary to coordinate the
distribution of medical supplies in the event of another prolonged public health crisis.
This network would be for emergency use only and would allow local health departments
to submit information and needs on one side of a platform. The Federal government
would then require reputable medical manufacturers and suppliers to sell their goods only
through the platform (using Defense Protection Act authority) to the highest-priority
health systems and states. The federal government is the only actor with the authority and
the ability to coordinate the national distribution of goods to these hotspots, something it
failed to do during the COVID-19 pandemic. This marketplace should guarantee
government demand during a crisis, eliminating uncertainty for businesses unsure there
are customers for their goods.
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•

The U.S. government should create a list of key medical items and supplies it considers
“essential” and make them ineligible for future trade barriers in an effort to provide some
degree of stability to the supply chain and avoid the disastrous effects to U.S. stockpiles
pre-COVID.

•

Some reshoring will happen organically as the result of accelerating trends in the past and
U.S. suppliers’ concerns about losing access to certain supply chains that are heavily
concentrated in one country or geographic area. The U.S. should not discourage this
movement, but should focus on emphasizing its commitment to stable medical supply
chains. In the past, the SNS has done this with specific expensive niche drugs (such as the
therapy for botulism): guarantee demand to ensure suppliers will always be ready to
surge production if needed. Supporting the industry without explicitly paying subsidies
allows for creative destruction but also helps mitigate the risk of the entire market ceasing
to exist.
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Appendix A: Methodology
To study the efficacy of the reshoring policies on medical supply chains and their possible use in
the future to push for reshoring, I used time-series data on U.S. imports, exports, and trade
balances from the Bureau of Economic Analysis52 and the United States International Trade
Commission.53 For data on the medical manufacturing market in the United States, I used IBIS
World data.54 To measure the reshoring policies' impact, I used the Kearney Group's reshoring
index based on the manufacturing import ratio (MIR).55 The MIR aggregates imported
manufactured goods from 14 Asian trading partners with cheaper labor divided by U.S. domestic
output of manufactured goods. I used individual NTS product codes and aggregated product lines
to compare reshoring trends to specific PPE goods' trade trends in recent years. I also used both
difference-in-differences linear regression analysis and the R package "Synth" to compare the
industry to control groups, both real and synthetic, before and after the implementation of the
reshoring policies.56

Appendix B: The Strategic National Stockpile’s Response
Congress established the Strategic National Stockpile (SNS) in 1999 to hedge against surges in
demand for pharmaceutical products.57 Originally intended to be a stockpile for vaccines, it was
expanded to all emergency equipment in 2000. The SNS is composed of a network of
warehouses across the United States, each stocked with various necessary emergency and
medical supplies in case of a biological or chemical attack or natural disaster. Congress
originally allotted $51 million to start the SNS, but the agency’s funding plateaued in the late
2000s near $700 million.58 The money was used for the upkeep and continued acquisition of
materials for the SNS, but the focus of the organization went towards preparing for a single mass
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casualty event, not a prolonged health crisis.59 The SNS had shipping containers full of medical
goods sitting, ready to send to crisis areas, but not over a long period of time.60 The SNS stocked
up on U.S. goods slowly over time, and (reportedly) had almost 90 million N95 respirators on
hand in 2009, right before the H1N1 outbreak.61 However, they distributed most of that
inventory in 2009, and had fewer than 25 million respirators (some estimates were as low as 12
million) and 20,000 ventilators in stock entering 2020.62 Independent63 and government experts
estimated in 2017 and 2018 that the United States would need upwards of 3 billion N95
respirators for a year-long pandemic, using conservative estimates of illness and PPE reuse; the
SNS and U.S. supply chain fell far short of that figure.64 Former administrators65 and experts
blamed this shortfall on a lack of money and a focus on purchasing rare, quickly expiring
antiviral drugs instead of replenishing the stock of PPE.66 An independent study of American
pandemic readiness in 2016 indicated to administrators that healthcare providers thought they
could rely on the SNS to help with surge capacity of PPE in a pandemic situation.67 This was not
true: the goal of the SNS was to be a short-term, temporary stopgap for a one-time event and the
actions and acquisitions of the agency were not aimed at any broader support.68
FEMA initially used the SNS to ship PPE and experimental antivirals to COVID hotspots in
early 2020.69 But with a diminished stockpile of PPE and medical supply chains dead in the
water, healthcare systems were left with few options when those supplies ran out.70 The Federal
government, lacking preparation for the logistics debacle it faced, handed the responsibility for
PPE, testing, and ventilator acquisitions to state governments. 71 This meant states, major hospital
systems, and the SNS began bidding against one another in the market for key medical supplies,
driving prices up by a factor of 10 and leading to immense public frustration and danger for
healthcare workers who found themselves without the appropriate protection from a deadly
respiratory disease.72 The already limited supply was price gouged because of artificial market
demand created by government entities bidding against one another. The stories of hospital
administrators traveling across the country in unmarked trucks to meet ‘gray market’ dealers
with shipments of PPE, trying to avoid FEMA seizure for ‘redistribution’, read more like a third
world country’s experiences than those of the most powerful economy in the world.73 While the
summer months saw better cooperation between health systems and states, massive shortages of
PPE supplies still plague the U.S. healthcare system entering the winter months as case counts
edge ever higher.74
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