
International Trade and Macro:
Supply-chain disruptions



Example: Earthquake/tsunami in Japan

▶ Unexpected, immediate shutdown of manufacturing

▶ How hard is it to substitute around this shock? Boehm et al. (2019)

▶ Focus on US affiliates of Japanese MNEs

▶ Hard to measure output at high frequency, use exports
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Figure 1.—Effects of the Tōhoku Shock: Japanese Production

and U.S. Trade

Sources: (A) Japanese Ministry of Economy, Trade, and Industry (METI). (B) U.S. Census Bureau,
based on published totals.

moment magnitude scale (Mw), making it the fourth largest
earthquake recorded in the modern era. Most of the dam-
age and casualties were a result of the subsequent tsunami
that inundated entire towns and coastal fishing villages. The
effects of the tsunami were especially devastating in the
Iwate, Miyagi, and Fukushima prefectures. The Japanese
Meteorological Agency published estimates of wave heights
as high as 7 to 9 meters (23 to 29 feet), while the Port and
Airport Research Institute (PARI) cite estimates of the max-
imum landfall height of between 7.9 and 13.3 meters (26 to
44 feet).

Figure 1A shows the impact of the Tōhoku event on the
Japanese economy. Japanese manufacturing output fell by
roughly 15% in March 2011 and did not return to trend levels
until July. Much of the decline in economic activity resulted
from power outages that persisted for months following dam-
age to several power plants, most notably the Fukushima
nuclear reactor. At least six Japanese ports (among them
the Hachinohe, Sendai, Ishinomaki, and Onahama) sustained
damage and were out of operation for more than a month,

Figure 2.—U.S. Industrial Production: Manufacturing

and Durable Goods

Source: Federal Reserve Board.

delaying shipments to foreign and domestic locations. Yet,
the largest Japanese ports (Yokohama, Tokyo, and Kobe),
which account for the majority of Japanese trade, reopened
only days after the event.

As expected, the economic impact of the event was
reflected in international trade statistics, including exports to
the United States. Figure 1B plots U.S. imports from Japan
around the period of the Tōhoku event, with imports from
the rest of the world for comparison. The large fall in Japan-
ese imports occurs during April 2011, reflecting the several
weeks of transit time for container vessels to cross the Pacific
Ocean. The magnitude of this drop in imports is roughly
similar to that of Japanese manufacturing production: a 20%
drop in April, with a recovery by July 2011.

Particularly striking is the impact on the U.S. economy
in the months following the shock. Figure 2 demonstrates
a drop in U.S. manufacturing production. Although the
magnitudes are much smaller—roughly a 1% drop in total
manufacturing and almost 2% in durable goods—there is
clearly a measurable macroeconomic effect.2

Though tragic, the Tōhoku event provides a rare oppor-
tunity to study the cross-country spillovers following an
exogenous supply shock. This natural experiment features
many characteristics that are advantageous for our study. It
was large and hence measurable, unexpected, and directly
affected only one country. However, the short duration of
the shock presents a challenge as it limits the available data
sets with information at the required frequency.

B. Data

Several restricted-use Census Bureau data sets form the
core of our analysis. The Longitudinal Business Data-
base (LBD) collects the employment, payroll, and industry
information of nearly all private nonfarm establishments

2 At the level of total U.S. GDP, both Deutsche Bank and Goldman Sachs
revised second-quarter U.S. estimates down by 50 basis points explicitly
due to the events in Japan (see Cox, 2011).
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▶ Production in Japan and imports from Japan to US fall immediately
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Figure 5.—Relative Imported Inputs and Output (Proxy) of Japanese

Firms: Fraction of Preshock Level

Sources: LFTTD, DCA, and UBP as explained in the text.

by quantity; see online appendix B.3 for details). On the
one hand, one would expect price increases due to the
negative supply shock. On the other hand, the Bank of
Japan’s response to the earthquake and tsunami resulted in
a brief yen depreciation relative to the U.S. dollar, imply-
ing a downward adjustment in dollar-denominated prices.9
To evaluate whether Japanese imports prices systematically
changed during this time, we estimate

log Pi,k,t = αi,k +
9∑

τ=−19

γτEτ +
9∑

τ=−19

βτEτJPNi,k + ui,k,t ,

(2)

where Pi,k,t is the average unit value of Japanese imported
inputs within an HS-10 products category, indexed k, of
firm i at time t. Relative to our specification (1), the indi-
cator JPNi,k takes the value 1 for imports from Japan rather
than by Japanese firms. Price changes of Japanese imports
over time will be reflected in γτ and differential changes for
Japanese multinationals in βτ. We also estimate this spec-
ification for the unit values of North American exports (in
which case JPNi,k is again a dummy variable for Japanese
multinationals).

We estimate equation (2) separately for related-party and
arm’s-length transactions, as one might expect these prices to
behave differently following a shock. We report the estimates
of βτ for related party transactions in figure 6A, as this cate-
gory represents the substantial majority of both imports and
exports of Japanese firms. As is clear in the figure, we do not
observe consistently positive or negative responses for either
imports or exports, and the estimates are small in absolute
terms. This is also true for arm’s-length transactions, which

9 The yen/dollar exchange rate changes during this time period were mod-
est, roughly 2% to 3% relative to the March 10 value. See the online
appendix for more details.

Figure 6.—Relative Trade Prices and Employment/Payroll Growth:

U.S. Affiliates of Japanese Multinationals

Panel A reports results for related-party transactions, which represent the large majority of total imports
and exports of Japanese firms. The results for arm’s-length transactions are available in online appendix
table B1.

Sources: LFTTD, DCA, and UBP as explained in the text.

are reported in the online appendix. We therefore conclude
that dollar-denominated price adjustments played a negli-
gible role in the aftermath of the Japanese earthquake and
tsunami. This implies that the observed responses in import
and export values largely reflect quantity adjustments.10

C. Interpretation

We interpret these findings through the lens of a represen-
tative Japanese multinational firm with a standard constant

10 This finding is consistent with the publicly available time series of
Japanese import prices from the International Price Program of the Bureau
of Labor Statistics, which do not display any unusual movements around
March 2011.
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▶ A measurable (though small) impact on aggregate production

▶ Big impact on US affiliates of Japanese MNEs (almost one-for-one)
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Example: Earthquake/tsunami in Japan

▶ Unexpected, immediate shutdown of manufacturing

▶ How hard is it to substitute around this shock? Boehm et al. (2019)

▶ Focus on US affiliates of Japanese MNEs

▶ Hard to measure output at high frequency, use exports

▶ Econometrics: short-run elasticity is about zero
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Example: COVID

▶ Unexpected. Economies shut down on different schedules

▶ Disruptions became acute as economies reopened on different schedules

▶ Widespread across industries

▶ Domestic and international delays

▶ Long lasting (I still can’t get new windows for my house)
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Delivery delays on production inputs
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Domestic and foreign supplier delays (Census, Pulse survey)
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In the last week, did this business have any of the following?
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Delays happening when inventory levels are low
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Example: COVID

▶ Unexpected. Economies shut down on different schedules

▶ Disruptions became acute as economies reopened on different schedules

▶ Widespread across industries

▶ Domestic and international delays

▶ Long lasting (I still can’t get new windows for my house)

▶ How common are supply disruptions? How costly are they in the aggregate?
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Lead time on production inputs
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▶ Data from Institute for Supply Management
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Some VAR evidence

▶ Consider VAR with 3 blocks

▶ Real: IP, Sales, Inventory, Employment, ISM Delays

▶ Nominal: Wages, Price of Goods/Wage

▶ Int’l: Trade, Export-Import Ratio, Terms of trade, Price of Traded goods

▶ Real variables, then delays, then prices (robust to ordering)

▶ Consider impulse from delays and orthogonalized response of system
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Effects of a delay shock
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Weathering supply disruptions

▶ Why didn’t production of Japanese firms fall to zero? Inventory holdings.

▶ Did firms plan for the earthquake? Covid? The Panama Canal running out of water?

▶ Modeling questions:
▶ Are the shocks contained to an industry, firm, or geography? Are they wide spread?

▶ Were there warnings or did it happen unexpectedly?

▶ How much did uncertainty increase around the event?

▶ Are there congestion effects?

▶ Can fast shipping modalities or other supply locations help?

▶ Let’s put our inventory model in GE and allow for stochastic shipping times. . .
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