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Abstract

Prior to China’s accession to the WTO in 2001, tariffs on Chinese products were based on an
annual renewal of China’s MFN status. Recent empirical evidence suggests that US importers
stockpiled Chinese products to avoid the risk of high tariffs if the renewal were unsuccessful.
I estimate the international spillover effects of the removal of US trade policy uncertainty on
the timing of monthly US imports from the United States’ major trading partners, by using
product-level data at the HS 6-digit level, from 1991 to 2007. The empirical analysis finds that
the removal of trade policy uncertainty alters the timing of US imports from Canada, Indonesia,
Malaysia, Mexico, South Korea, Taiwan, Thailand, and the United Kingdom. Canada, Mexico,
and South Korea experienced larger spillover effects in products for which they had large mar-
ket shares in the United States.
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1 Introduction

Before China joined the WTO in 2001, China’s exports to the United States were subject to non-
Normal Trade Relations (NNTR) tariff rates. However, during the 1990s, the US Congress voted
in August of each year to approve a temporary one-year tariff reduction for China, in which tariffs
are reduced to MFN tariff rates, which are ten times smaller than the NNTR tariff rates. This
temporary tariff reduction went into effect in September and expired in July of the following year.

Given the uncertainty from the possibility that the tariff reduction could be unapproved, im-
porters may adjust the timing of shipments to avoid higher tariff rates in the case that the renewal
was unsuccessful. Alessandria, Khan, and Khederlarian (2021) find evidence that China’s exports
to the United States increased before the renewal dates. They argue that importers avoid the risk
of higher tariffs by changing the timing of shipments. A natural follow-up question is how the
timing of shipments from other countries were affected.

There are two main possible mechanisms. First, based on the inventory models in Alessandria
et al. (2010a, 2010b) and Alessandria et al. (2021), importers may avoid trade policy uncertainty
by rearranging the timing of shipments from different origins; they imported products from China
earlier in the year and imported products from other countries later in that year. Second, based on
the models of the transportation industry in Asturias (2020) and Wong (forthcoming), the higher
demand from China’s shipments to the United States likely caused higher transportation costs.
Foreign exporters responded by changing the date of shipments, for a lower transportation cost.

This paper estimates the international spillover effects of the removal of trade policy uncer-
tainty when China joined the WTO in 2001 on the seasonality of monthly US imports from other
countries. The empirical analysis uses monthly trade data at the HS 6-digit product level, covering
12 major trading partner countries. These countries are categorized into three groups: (i) NAFTA
countries: Canada and Mexico; (ii) European countries: France, Germany, and the United King-
dom; (iii) Asian countries: India, Indonesia, Japan, Malaysia, South Korea, Taiwan, and Thailand.

In the estimation, I exploit the variation in the NTR gaps at the HS 6-digit product level to
identify the international spillover effects. The estimates suggest that the international spillover
effects are more prominent in Canada and Mexico, which are NAFTA member countries. After
the removal of trade policy uncertainty in 2001, imports from Canada and Mexico that previously
involved a great deal of trade policy uncertainty are delivered more in the first half of the year and
less in the second half of the year. The spillover effects on Indonesia, Malaysia, and the United
Kingdom increase monthly trade flows in the second quarter and decrease monthly trade flows in
the fourth quarter. The spillover effects on South Korea, Taiwan, and Thailand decrease monthly
trade flows in September and October and increase monthly trade flows in March, April, and May.
The spillover effects on Japan are likely to delay shipments from October to November.

Subsequently, I then investigate whether the international spillover effects are correlated with
the country’s market share and competition from China. The extended model specification in-
cludes the interaction between the NTR gap and China’s market share and the interaction between
the NTR gap and the country’s market share. The estimates reveal that Canada’s, Mexico’s, and
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South Korea’s own market shares reinforce their spillover effects. In these three countries, China’s
market shares affect the spillover effects, but China’s market shares have approximately one-fourth
the effect of their own market shares.

The main contribution of this paper is to show that the presence of trade policy uncertainty,
which shifts the timing of US imports from China from the second to the first half of the year
(Alessandria et al. 2021), also shifts the timing of US imports from other countries from the first to
the second half of the year.

This paper is closest to Alessandria et al. (2021), and Suwanprasert (2022) who study the effects
of the elimination of trade policy uncertainty following China’s accession to the WTO. Alessandria
et al. (2021) study the effect on the timing of monthly US imports from China, whereas Suwan-
prasert (2022) studies the international spillover effect on annual US imports from other countries.
This paper estimates the international spillover effect on the timing of monthly US imports from
other countries.

To the best of my knowledge, there are many studies that investigate the effect of trade pol-
icy uncertainty on other aspects of international trade (e.g., Handley and Limao, 2017; Khan and
Khederlarian, forthcoming; 2017; Ruhl, 2011; Steinberg, 2019), but these works do not consider the
international spillover effects on the timing of monthly imports.

The remainder of the paper is structured as follows. Section 2 describes the data and stylized
facts. Section 3 describes the estimation strategy and shows the estimated spillover effects on
imports from other countries. Section 4 presents results from the extended model specification in
which market shares are included. Section 5 describes additional exercises that serve as robustness
checks. Section 6 concludes.

2 Data and Stylized Facts

2.1 Data description

I use monthly data on US imports from 12 major trading partners of the United States from 1991 to
2007. The major trading partners are Canada, France, Germany, India, Indonesia, Japan, Malaysia,
Mexico, South Korea, Taiwan, Thailand, and the United Kingdom. The sample period ends in
2007, to avoid a potential structural change from the 2008 financial crisis. I drop the year 2001,
because it is in the transition period.

Imports are the country-product monthly CIF imports for consumption. Import data are at the
6-digit level of the Harmonized System (HS) product classification. US import data are from the
US Census Bureau. The original data are at the HS 10-digit level. I aggregate the data to the HS
6-digit level, because it is the finest level at which all countries classify products in the same way.

Following Pierce and Schott (2016), I measure trade policy uncertainty as the difference be-
tween the non-NTR rate to which tariffs would have risen had annual renewal failed and the NTR
tariff rate that was ensured by Permanent Normal Trade Relations (PNTR). Tariff data are from
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Feenstra et al. (2002)1 and Pierce and Schott (2020)2. The product codes over time are matched
using HS concordances from Pierce and Schott (2012).

Because this paper studies the timing of inventory stocking, the data are restricted to the man-
ufacturing products based on the North American Industry Classification System (NAICS). The
final sample includes only products that were traded at least once every year.

The average of the NTR gaps is as large as 0.33, or 33 percentage points. Therefore, when
interpreting the estimates, I discuss the spillover effects of a 10% increase in an NTR gap.

2.2 Stylized Facts

I first compare the seasonality of US imports before and after the removal of trade policy uncer-
tainty. For each product identified by the six-digit HS code, seasonality is calculated as the percent-
age difference between monthly imports and the average of monthly imports in the same year.
That is, the seasonality of monthly US imports from country c at the HS6 product level, denoted
by seasonalitycymi, is defined as

seasonalitycymi =

 Importscymi

1
12

12
∑

m=1
Importscymi

− 1

× 100. (1)

Then I calculate the average seasonality of all products in the time period between year y0 and
yT as

average seasonalitycm =
1

yT − y0

yT

∑
y=y0

(
1

Ncym

Ncym

∑
i=1

seasonalitycymi

)
,

where Ncym is the number of products imported from country c in year y and month m.
Figure 1 compares the average seasonality of monthly US imports from major trading partners

between the periods from 1991–2000 and from 2002–2007. The dashed line represents average
seasonality from 1991–2000, and the solid line represents average seasonality from 2002–2007.

Seasonality patterns vary across countries. First, the patterns of the imports from NAFTA mem-
ber countries are similar. Compared to the years 1991–2000, Canada and Mexico experience a large
increase in the seasonality in January; it increase by 5.6% in Canada and 6.7% in Mexico. For
Canada, its seasonalities in February, March, April, and May are 1.8%–3.3% larger than they are
before 2001 and its seasonalities in September, October, November, and December are 2.4%–4.5%
smaller than they are before 2001. For Mexico, its seasonalities in February, March, April, and
May are 1.9%–3.2% larger than they are before 2001 and its seasonalities in September, October,
November, and December are 3.5%–4.7% smaller than they are before 2001.

1Downloaded from https://sompks4.github.io/sub data.html.
2Downloaded from https://doi.org/10.1257/aeri.20180396.
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Figure 1: The seasonality of monthly US imports from major trading partners in the periods from
1991–2000 and 2002–2007.
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Second, the spillover effects on European countries are in a small range. For France, the sea-
sonalities after 2001 increase by 0.7%–1.5% for April, May, June, July, and August, and by 4.3% in
September, while they decrease by around 1%–2% in February and March and around 1.8%–4.1%
for October, November, and December. For Germany, both lines almost coincide, as the differences
are less than 1.5%, except the gap of 3.9% in August. For the United Kingdom, the seasonalities
increase by 2.4%–2.8% in May and June, while it decrease around 3.2%–4.0% in October to Decem-
ber.

Third, the spillover effects on Asian countries are of a greater magnitude. India has an increase
in January (8.6%) and May (3.1%), and a decrease in June (4.6%), September (4.5%), and October
(3.1%). The timing of imports from Indonesia shifts from the end of the year, from October to
December, to around the first half of the year, from March to May. The seasonalities in October to
December decrease by 9.4%–18.2% and the seasonalities in March to May increase by 13.0%–14.9%.

The seasonality of imports from Japan changes only around the second half of the year. The
seasonality decreases in July (2.6%), September (1.8%), and October (3.2%), and increases in Jan-
uary (1.7%), August (1.5%), and November (2.6%). The timing of imports from Malaysia shifts
from the period between September to December to the period between March to June. The sea-
sonalities in September to December decrease around 5.4%–9.8%, and the seasonalities in March
to June increase around 5.0%–9.0%.

For South Korea, the seasonalities in July to October decrease around 2.2%–3.8%, and the sea-
sonalities in January to May increase by 2.1%–6.3%. Imports from Taiwan are also delivered earlier.
The seasonalities in September and October decrease 4.5% and 7.3%, respectively, and the season-
alities in April and May increase 4.4% and 5.3%, respectively. Finally, the timing of imports from
Thailand also shifts from the second half of the year to the first half of the year. The seasonalities in
February, March, and May increase by 4.8%–5.5%, and the seasonalities in September to December
decrease by 3.4%–7.7%.

This section establishes three findings. First, Canada and Mexico, which are main trading
partners of the United States, experience large spillover effects. Second, the magnitudes of the
spillover effects on European countries are smaller than that on NAFTA countries. Third, Asian
countries, especially Malaysia, Taiwan, Indonesia, and Thailand, experience significant spillover
effects.

3 The International Spillover Effects on US imports from Major Trad-
ing Partners

Motivated by the stylized facts in Figure 1, I estimate the effects of trade policy uncertainty on the
seasonality of monthly US imports by exploiting the variation in trade policy uncertainty at the
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HS6 product level. The baseline estimation equation is

seasonalitycymi =
12

∑
m′=1

βTPU
m′ NTR gapi × 1{y>2001} × 1{m=m′} + φcmi + εcymi, (2)

where the index ymi refers to product i in year y and month m; seasonalitycymi is the percentage
difference of monthly US imports and the average of imports in the same year defined in Equation
(1); NTR gapi is the difference between the non-NTR tariff rate and the NTR rate for Chinese
imports; 1{y>2001} is an indicator function which is equal to 1 if the time period is after 2001; 1{m=m′}
is an indicator function if the month is equal to m′; φcmi is a product-month fixed effect that captures
the seasonality of product i at the HS-6 level; and εcymi is an error term. I estimate a separate
regression for each country c.

The estimates of equation 2 are shown in Table 1. In Figure 2, I also provide coefficient plots to
visualize the estimates and their 95% confidence intervals.

Generally, the estimates are consistent with the patterns in Figure 1. First, Canada and Mexico
share similar patterns. The spillover effect of a 10% NTR gap causes a 1.7–1.8% increase in the
seasonality in January, a 0.5–1.2% increase in the seasonality in February to May, and a 0.9–1.4%
decrease in the seasonality in September to December.

Second, for European countries, the estimates suggest small spillover effects on France and
Germany, and considerable spillover effects on the United Kingdom For France, the estimates
suggest that a 10% NTR gap increases the seasonality in September by 0.8%, and decreases the
seasonalities in March, October, and November by 0.5–0.7%. Germany experiences small spillover
effects. A 10% NTR gap increases the seasonality in August by 0.9% and reduces the seasonality in
March by 0.4%. For the United Kingdom, a 10% NTR gap increases the import share in May and
June by 0.7–1.0%, and decreases the import share in October and November by 0.9–1.0%.

Third, the spillover effects on Asian countries are sizable in Indonesia, Malaysia, and Taiwan,
and moderate in India, Japan, South Korea, and Thailand. Indonesia, Malaysia, and Taiwan share
a similar pattern; the timing of their exports shifts the fourth quarter to the second quarter. After
2001, a 10% NTR gap increases imports in March, April, and May from Indonesia by 2.5–3.5%,
from Malaysia by 1.5–2.0%, and from Taiwan by 0.5–1.3%. In addition, a 10% NTR gap decreases
imports from Indonesia in October, November, and December by 1.8–4.0%, imports Malaysia in
September, October, November, and December by 1.0–2.0%, and from Taiwan in September and
October by 1.1–1.8%.

South Korea and Thailand experience similar spillover effects. A 10% NTR gap reduces imports
from South Korea in August, September, and October by 0.7–1.0% and increases imports from
South Korea in January by 1.5% and in February, March, and May, by 0.5–0.7%. Furthermore, a
10% NTR gap decreases imports from Thailand in September, October, November, and December
by 0.7–1.8% and increases imports from Thailand in February, March, and May by 1.2%.

The spillover effects of a 10% NTR gap decrease imports from India in September and October
by 1.0–1.3% and increases imports from India in January by 2.0% and in May by 0.8%. For Japan,
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Figure 2: Regression coefficient plots, showing estimates and 95% confidence intervals.
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the spillover effects on Japan’s exports in the first two quarters are weakly significant. The esti-
mates suggest substantial spillover effects on imports from Japan only in October and November.
A 10% NTR gap reduces imports from Japan in October by 1.0% and raises those in November by
0.6%.

Generally, a reduction in trade policy uncertainty shifts the timing of imports from Canada
and Mexico from the second half of the year to the first half. The spillover effects on Indonesia,
Malaysia, and the United Kingdom shift the timing of imports from the fourth quarter to the sec-
ond quarter. In South Korea, Taiwan, and Thailand, the spillover effects shift the timing of trade
flows from September and October to March, April, and May. The spillover effects in India are
positive in January and negative in September and October. Japan experiences negative spillover
effects in October and positive spillover effects in November.

4 International Spillover Effects and Market Shares

In this section, I investigate whether international spillover effects on a country are influenced by
the size of the market shares of China and the country itself. The market shares signal the level
of competition in that particular market. It is possible that spillover effects were amplified in the
markets that Chinese exports were dominating.

I extend Equation (2) by introducing additional interaction terms:

seasonalitycymi =
12

∑
m′=1

βTPU
m′ NTR gapi × 1{y>2001} × 1{m=m′}

+
12

∑
m′=1

βTPU,China
m′ NTR gapi × (China sharei)× 1{y>2001} × 1{m=m′}

+
12

∑
m′=1

βTPU,own
m′ NTR gapi × (Own sharei)× 1{y>2001} × 1{m=m′}

+ φcmi + εcymi, (3)

where China sharei is the average share of China’s imports in total US imports from 1999–2000
and Own sharei is the average share of the country’s imports in total US imports from 1999–2000.

Equation (3) captures how spillover effects on a country depend on China’s market share and
the market share of the country itself. To avoid the endogeneity problem, market shares are com-
puted as the average of the market shares from 1999–2000, which is the period before the trade
policy uncertainty was removed. Instead of using the market shares in either 1999 or 2000, I use
the averages to filter product-specific noises. In the robustness check section, I consider other
measures of the market shares. The estimates from Equation (2) are shown in Table 2.

According to Table 2, Canada receives larger negative spillover effects in November and De-
cember on products for which Canada or China has a large market share. The negative spillover
effects are more sensitive to Canada’s market share than to China’s market share. Similarly, the

10
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spillover effects on Mexico are greater for products for which Mexico has a large market share.
Products for which Mexico have large market share experience larger negative spillover effects in
September, October, November, and December, and larger positive spillover effects in January to
May. The effects of China’s market share on the spillover effects are around one-fifth of the effect
of Mexico’s market share.

In contrast to Canada and Mexico, the negative spillover effects on France in November are
smaller on products for which France or China had a larger market share. In addition, Table
2 reveals that France received larger positive spillover effects in April on products for which it
had a larger market share. For Germany, its market share weakens the small spillover effects in
September. The United Kingdom experience less extensive spillover effects in May and June for
products in which it has large market shares.

Among Asian countries in the analysis, the estimates suggest the spillover effects in South
Korea, Malaysia, and Thailand are substantially affected by market shares. Products in which
South Korea has larger market shares receive larger positive spillover effects in January, February,
and March, and receive larger negative spillover effects in September, October, and November.
Products in which China had a large market share had a larger positive spillover effect in January
and a negative spillover effect in July and a smaller negative spillover effect in October.

The spillover effects on Thailand are affected by China’s market shares but not Thailand’s mar-
ket shares. China’s market shares strengthen the positive spillover effects in January and February
and reinforce the negative spillover effect in November. Malaysia’s market shares reinforce the
positive spillover effects in February and April, while China’s market shares reinforce the positive
spillover effects in April and the negative spillover effects in September and November.

Among products in which India had a large market share, India received a larger negative
spillover effect in October and a positive spillover effects in March and April. China’s larger mar-
ket share also increased the positive spillover effect on India from January to April and the negative
spillover effects on India from October to November.

Among products in which China had a large market share, Indonesia experienced larger neg-
ative spillover effects in October and November and larger positive spillover effects from January
to April. Lastly, Japan’s market share strengthens the negative spillover effects in November.

5 Robustness Checks

This section describes additional exercises that illustrate the robustness of the conclusions. The
tables are included in the online appendix. First, I show that the choice of standard errors does not
affect the conclusions. While the main results in Tables 1 and 2 report standard errors clustered at
the HS6–product–month level, I report heteroskedasticity-robust standard errors in Tables 3 and 4.

Second, I consider four alternative measures of seasonality and show the results in Tables 5–12.

The first measure is the seasonality of log of trade flow defined as log
(

Importscymi

)
− 1

12

12
∑

m=1

log
(

Importscymi

)
. I avoid dealing with the log of zero by using the inverse hyperbolic sine. The

13



second measure, which is the measure used in Alessandria et al (2020), is the growth rate of the
sum of imports in months t, t− 1, and t− 2, relative to the sum of imports in months t− 5, t− 6,
and t − 7. The idea of their measure is they remove monthly idiosyncratic shocks by using the
average of three consecutive months and then comparing the growth rate over two quarters. The
third measure is the growth rate of the import in month t relative to the import in month t− 3. The
fourth measure is the growth rate of the sum of imports in months t, t− 1, and t− 2, relative to the
sum of imports in months t− 3, t− 4, and t− 5.

Third, in Tables 13 and 14, I use the measure of trade policy uncertainty which is used in
Alessandria et al. (2020), defined as log

(
1 + τNNTR) − log

(
1 + τNTR). Fourth, I use different

measures of market shares. The main analysis uses the average of market shares in 1999 and 2000.
I use the market shares in 1999 in Table 15 and the market shares in 2000 in Table 16.

Fifth, I use different sets of fixed effects. Tables 17 and 18 show estimation without fixed effects,
Tables 19 and 20 show estimation when month fixed effects are included, Tables 21 and 22 show
estimation when HS2-month fixed effects are included. Finally, I use different time frames for
the observations. I drop year 2002 because it is possible that the effects may take time to start.
Therefore, Tables 23 and 24 use the observations from 1991–2000 and 2003–2007. This time frame
has 10 years before the event and 5 years after the event. In addition, it is possible that the early
periods could be systematically different from later periods. Therefore, I use a new time frame
which has 5 years before the event and 5 years after the event. Tables 25 and 26 use the observations
from 1996–2000 and 2003–2007.

6 Conclusion

This paper investigates the spillover effects of the removal of trade policy uncertainty in 2001,
when the tariffs on imports from China were no longer subject to annual renewals, on imports
from other countries. The analysis uses monthly trade data at the HS6 product level and covers 12
countries: Canada, France, Germany, India, Indonesia, Japan, Malaysia, Mexico, South Korea, Tai-
wan, Thailand, and the United Kingdom The estimates suggest large spillover effects on Canada
and Mexico, which are NAFTA countries. The spillover effects on Indonesia, Malaysia, and Tai-
wan are sizable. In the subsequent analysis, the spillover effects on Canada and Mexico are found
to be larger in products that Canada and Mexico have large market shares.
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Appendix

The appendix provides the empirical results of addition exercises that serve as robustness checks.

1. Robust standard errors: Tables 3–4.

2. Different measures of seasonality: Tables 5–12.

(a) log of trade flow defined as log
(

Importscymi

)
− 1

12

12
∑

m=1
log
(

Importscymi

)
.

(b) the growth rate of the sum of imports in months t, t− 1, and t− 2 compared with the
sum of imports in months t− 5, t− 6, and t− 7.

(c) the growth rate of imports in month t compared with the imports in month t− 3.

(d) the growth rate of the sum of imports in months t, t− 1, and t− 2 compared with the
sum of imports in months t− 3, t− 4, and t− 5.

3. Different measures of trade policy uncertainty: Tables 13–14

4. Different measures of market shares: Tables 15–16.

(a) Market shares are based on data in 1999

(b) Market shares are based on data in 2000

5. Different fixed effects: Tables 17–22.

(a) No fixed effects

(b) Month fixed effects

(c) HS2-month fixed effects

6. Different time periods: Tables 23–26.

(a) 1991–2000 and 2003–2007

(b) 1996–2000 and 2003–2007
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