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Abstract

The U.S.—China trade war in 2018-19 was bilateral in nature, but its effects extended to
countries linked to both economies through global supply chains. This paper studies
how the trade war affected Korea, a bystander country deeply integrated with China
and the United States. While existing evidence on bystander countries emphasizes
rerouting and trade diversion, Korea imported less from China after the trade war.
We develop a simple analytical model of a global supply chain linking China, Korea,
and the United States. The model shows that U.S. tariffs can reduce Korean imports
from China when Chinese production exhibits increasing returns to scale: lower Chi-
nese sales to the U.S. contract production scale, raise Chinese marginal costs, and in-
crease the prices Korean firms pay for Chinese goods. The model also allows Chinese
producers to reroute goods through Korea, generating heterogeneous effects across
sectors depending on rerouting costs. Using transaction-level Korean customs data,
we find that a 10 percentage-point increase in U.S. tariffs on Chinese products reduced
Korean import quantities from China by about 24 percent and raised Korean import
prices by about 2.5 percent. The decline is concentrated in industries exhibiting in-
creasing returns to scale. However, in industries with high pre-shock U.S.-export ex-
posure, Korean imports from China and exports to the U.S. both rise, consistent with
rerouting through Korea. These results show that bilateral tariffs can generate both

decoupling from China and indirect China-U.S. trade through third countries.
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1 Introduction

The U.S.—China trade war of 2018-19 marked one of the largest reversals in U.S. trade
policy since the 1930s. Beginning in July 2018, the U.S. imposed several waves of tariffs
on Chinese products, and China responded with retaliatory tariffs on U.S. exports. By late
2019, U.S. tariffs covered roughly $350 billion of imports from China, while China’s retal-
iatory tariffs covered about $100 billion of exports from the U.S. (Fajgelbaum and Khan-
delwal, 2022; Bown, 2021b). Although the tariffs were imposed bilaterally, firms in other
countries were exposed to the shock through their trade linkages with both economies.

The existing literature on the effects of the U.S.—~China trade war on bystander coun-
tries emphasizes the rerouting of Chinese products to the U.S.: as Chinese exporters faced
higher tariffs in the U.S. market, they could ship through third countries to reach the
U.S. indirectly (Iyoha et al., 2024; Utar et al., 2025a). More broadly, tariff shocks can also
generate trade diversion, as affected exporters redirect sales to alternative destinations
(Benguria and Saffie, 2024; Jiang et al., 2023). In either case, third countries” imports from
China would tend to increase.

In contrast, Korea imported less from China after the U.S.—China trade war. Figure
1 depicts the aggregate quantity and average unit value of Korean imports from China.
The figure shows that import quantities from China fell after the trade war, while import
prices from China increased. Motivated by this aggregate pattern, we ask two questions.
First, why did Korea decouple from China in its imports when prior work on bystander
countries points toward diversion and rerouting? Second, does the aggregate decline
mask opposing responses across sectors?

To answer these questions, we begin by developing a simple analytical model of a
global supply chain linking China, Korea, and the United States. The model highlights a
new channel through which U.S. tariffs on China can reduce Korean imports from China.
The key ingredient is increasing returns to scale in Chinese production. When U.S. tariffs

reduce Chinese sales to the U.S. market, Chinese production scale contracts. This con-



FIGURE 1. Aggregate Korean Import Quantity and Price from China

90 100
L L
600 800
L L

400
|

Import Weight Relative to 2016
80
1

Average of Unit Price of HS10 x Monthly Date
200
1

0
I

o
~

2014 2016 2018 2020 2014 2016 2018 2020
Year Year

Notes: The left panel plots aggregate Korean import quantity from China, using weight in kilograms to
proxy quantity. The right panel plots the average Korean import price from China, using unit value to proxy
price, defined as transaction value divided by weight. Both series cover 2014 — 2020 and are normalized to
2016. The price series reports the simple average of H510xmonth unit values for imports from China in
each year.
traction raises Chinese marginal costs and, in turn, the prices at which Chinese goods
are supplied to Korea. Korean firms then substitute away from Chinese inputs, leading
Korean imports from China to fall even though Korea is not directly targeted by the tariff.

The model also explains why this aggregate decline can mask different responses
across sectors by allowing Chinese producers to choose between direct shipment to the
U.S. and rerouting through Korea. Chinese producers can avoid U.S. tariffs by shipping
goods through Korea, but their ability to do so depends on firm-specific rerouting costs.
We introduce a parameter that governs the industry-level distribution of rerouting costs
and map this parameter to Korean industries” pre-shock U.S.-export exposure in the data.
When this exposure is high, rerouting through Korea is less costly, so the increase in
rerouted Chinese goods can offset, or even reverse, the decline in Korean demand for
Chinese goods.

Solving the industry equilibrium analytically, we derive four sets of predictions. First,

U.S. tariffs on China reduce Korean imports, with the effect pronounced in industries ex-

hibiting increasing returns to scale. Second, U.S. tariffs on China raise the prices at which



Chinese goods are supplied to Korea. Third, the decline in Korean imports from China
can be weaker, or may reverse, in sectors with greater pre-shock U.S.-export exposure.
Fourth, the same sectors with greater pre-shock U.S.-export exposure should also expe-
rience an increase in Korean exports to the U.S. if the import increase reflects rerouting
rather than stronger Korean demand for Chinese goods.

We test these predictions using transaction-level Korean customs data covering the
universe of Korean import and export transactions which we aggregate to the HS10 product-
country-year level. Each observation in the panel is at the HS10 product-origin/destination
country-year level. Each observation includes the value and weight, which determine the
unit value per kilogram. Following the convention in the literature, we use the weight in
kilograms as our proxy for trade quantity and the unit value as our proxy for the price.
We combine these panel data with HS56 product-level U.S. tariffs on Chinese goods and
China’s retaliatory tariffs on U.S. goods during the 2018-2019 trade war.

The empirical analysis first documents that Korean imports from China declined more
sharply in products exposed to larger U.S. tariff increases. A 10 percentage-point increase
in the U.S. tariff on a Chinese product is associated with roughly a 24 percent decline
in Korean import quantity of that product from China after 2017. We then examine the
mechanism behind this decline. As implied by the model, the decline is concentrated
in industries where Chinese production exhibits increasing returns to scale. We further
show that Korean import prices of Chinese goods increased in products exposed to larger
U.S. tariff increases. A 10 percentage-point increase in the U.S. tariff raises Korean import
prices from China by about 2.5 percent. The combination of falling quantities and rising
prices points to a negative supply shock propagating from China, rather than a simple
diversion of Chinese goods toward Korea. We further show that the decline in Korean
imports from China is concentrated in industries where Chinese production exhibits in-
creasing returns to scale, as implied by the model.

Finally, we investigate whether the aggregate decline masks rerouting in some indus-



tries. The model predicts that rerouting should be stronger in industries where Chinese
producers face lower rerouting costs. We capture this variation with a parameter govern-
ing the distribution of rerouting costs in the model and map it to Korean industries” pre-
shock U.S.-export exposure in the data. This exposure reflects the trading relationships
and distribution networks that firms in an industry have established in the U.S. market.
We find that Korean imports from China decline in products with low U.S.-export ex-
posure, but increase in products with high U.S.-export exposure. In the same products
with high U.S.-export exposure, Korean exports to the U.S. also rise with the U.S. tariff
on China. These results suggest that Korea decoupled from China on average, while also
serving as a rerouting channel in industries already closely connected to the U.S. mar-
ket, consistent with evidence that the trade war induced Chinese goods to move through
bystander countries (Utar et al., 2025b; Iyoha et al., 2024).

Related Literature Our paper contributes to three strands of the literature. First, it re-
lates to the large literature studying the economic consequences of the U.S.—-China trade
war. Existing work has documented substantial effects of the 2018-2019 tariffs on bilat-
eral trade, prices, and economic activity in the two directly affected economies. U.S. tariffs
were passed through substantially to import prices (Amiti et al. (2019, 2020); Fajgelbaum
et al. (2020)), which in turn affected retailers’ margins (Cavallo et al. (2021)) and consumer
welfare, while also raising producer prices and reducing employment in the U.S. manu-
facturing sector through higher input costs (Flaaen and Pierce (2024)). On the Chinese
side, firms responded by reducing exports to the United States and in some cases, redi-
recting shipments toward alternative destinations (Jiang et al. (2023); Jiao et al. (2024)).
While this literature primarily studies the consequences of these adjustments within the
United States and China, we study how Chinese producers’ responses themselves be-
come a source of spillovers to a third country. In particular, we show that tariff-induced
contractions in Chinese production raise the prices faced by Korean importers and affect

Korean firms’ sourcing decisions and export performance.



Second, our paper contributes to the growing literature on the effects of bilateral trade
conflicts on bystander countries. Fajgelbaum et al. (2024) show that the U.S.—China trade
war generated substantial global trade reallocation, creating both winners and losers
among countries not directly involved in the dispute. Subsequent work documents trade-
diversion and local economic effects in Brazil, Mexico, Vietham (Cavalcanti et al. (2026);
Utar et al. (2025a); Mayr-Dorn et al. (2026); Iyoha et al. (2024)). Conteduca et al. (2026) fur-
ther show that the effects on third-country firms depend on substitution and complemen-
tarity patterns in demand and on external economies of scale in the bystander economy.
Relatedly, Ma et al. (2026) show that lower Chinese exports to the United States reduced
China’s demand for upstream inputs from Japan, Korea, and Taiwan. We contribute to
this literature by developing a simple analytical framework that incorporates both tariff-
induced cost increases among Chinese producers and rerouting through third countries,
yielding testable predictions for third-country imports and exports. We further show that
the relative importance of these channels can vary substantially across industries even
within the same third country.

Third, our paper relates to the literature on trade policy and the reorganization of
global value chains. Recent studies show that tariffs induce firms to switch suppliers, re-
locate production, and reorganize cross-border production networks, including through
upstream and downstream linkages across production networks (Flaaen et al. (2020); Ma
et al. (2026); Grossman et al. (2024); Freund et al. (2024); Garred and Yuan (2025); Iyoha et
al. (2024); Benguria and Saffie (2024); Shen (2026)). A recurring finding in this literature
is that a decline in direct U.S. imports from China need not imply an equivalent decline
in dependence on Chinese production. In particular, emerging suppliers that gain U.S.
market share often remain closely integrated with China and continue to source inter-
mediate inputs from Chinese producers (Freund et al. (2024); Garred and Yuan (2025)).
Relatedly, Antras et al. (2026) analyze how redirected Chinese intermediate inputs can

lower costs for downstream producers in third countries. We add to this literature by



highlighting a distinct margin of global value-chain adjustment beyond rerouting: U.S.
tariffs raise the relative price of Chinese inputs, inducing Korean firms to reduce their
reliance on Chinese suppliers. More broadly, our results show that bilateral tariffs can
reshape third-country links with the targeted economy in opposite directions, strength-
ening them through rerouting or trade diversion in some industries while weakening
input-sourcing links in others.

The rest of the paper proceeds as follows. Section 2 introduces the model environ-
ment and derives its analytical predictions. Section 3 tests these predictions using Korean

customs data. Section 4 concludes.

2 Model

We present a simple model of a global supply chain composed of three countries —
China (C), Korea (K), and the U.S. (U) — to study the effects of U.S. tariffs on Chinese
goods on Korean imports from China and exports to the U.S. Using the model, we de-
velop testable hypotheses about the effects of the U.S. tariffs on China, and we empiri-
cally verify them using Korean customs data. We construct a static partial equilibrium of
an industry that operates in the three economies. We impose a simple structure on cross-
border trade. Chinese firms sell differentiated varieties in both Korea and the United
States. In Korea, Chinese varieties are purchased by consumers as final goods and by Ko-
rean firms as intermediate inputs. Korean firms combine Chinese inputs with domestic
labor to produce differentiated varieties that they sell in the U.S. Chinese firms can serve
the U.S. market either directly or by rerouting their goods through Korean intermediaries.
For analytical tractability, we assume that Korea is a small economy relative to the U.S.
and China, so Korean firms’ pricing and production choices do not affect the industry

output and prices in the other two countries.



2.1 Demand

We consider representative consumers in destination d € {K, U} that consume a com-
posite of Chinese varieties in industry i, denoted by Q;;. We assume that the demand for

the composite goods is isoelastic, i.e.,
Qia = P, (1)

where P;; is the industry price index and ¢ > 0 is the price elasticity of aggregate industry
demand. For a given level of Q;;, the consumer minimizes expenditure across varieties,

which are aggregated as
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where 7 is the elasticity of substitution across varieties, )5 is the set of Chinese varieties
available in destination d, and g$(j) is demand for Chinese variety j in that destination.

Expenditure minimization over the CES aggregate Q;; yields
. N\ g
150) = (p50)) Pl 3)

where ngi( j) is the price of the variety j. The industry price index P;; satisfies

1—y / con T
P = : dj. 4
id ic 1(;; (pzd(])> ] ( )

Because Korea is a small economy in the model, Korean varieties have measure zero in the
U.S. market and do not affect the U.S. industry price index P;;;. We assume that 7 > o,
which implies that the elasticity of substitution among varieties within an industry is

larger than the elasticity of demand for the industry composite good.



2.2 Producers

Each industry in China and Korea has a continuum of firms, with the mass of firms
normalized to one in each country. Korean imports of Chinese goods are negligible for
Chinese industry output Y~ and therefore do not affect Chinese marginal cost. We as-
sume that Chinese production exhibits industry-level increasing returns to scale, whereas

Korean producers operate under constant returns to scale.!

Chinese Producers We assume that production within a Chinese industry exhibits in-
creasing returns to scale as in Kucheryavyy et al. (2023). A Chinese firm j hires labor at

wage w® and its marginal cost is specified as
—K
mef(j) = (¥€) (5)

where Y is the output of industry i in China and & > 0 is the scale elasticity of produc-
tion. Its marginal cost decreases with the industry-level aggregate output.

The firm exports to the U.S. and Korea and is subject to downward-sloping demand
in each destination market. Moreover, it can choose between two different modes of
shipping to the U.S. If it chooses to directly ship to the U.S,, its goods are subject to ad
valorem tariff T > 0, which makes the buyer price and the producer price in the U.S.
differ by that margin. On the other hand, it can choose to reroute through a Korean
intermediary and bear the rerouting cost, which amounts to a fraction ¢;; € [0,1) of

the revenue. Each firm is different in terms of its efficiency in rerouting, and it makes

!If Korean production also exhibits increasing returns to scale with elasticity B > 0, Korean marginal
cost becomes mcK = (wK)1=7P} (YX)~F. The response of Korean output to a change in the U.S. tariff is

dlog YK _ n—0o—qaon dlog Py

dt 1—14B dt ’

and increasing returns to scale among Korean producers amplify the response of Korean output to U.S.
tariffs if Korean scale elasticity is not too high, i.e.,, 78 < 1. Under the condition stated in Corollary 34,
Korean output and demand for Chinese intermediate inputs decline more sharply.
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a discrete choice between direct shipment to the U.S. and rerouting through Korea. Its
profit-maximization problem can be written as choosing the optimal profit 77;; such that
D _R
7Tjj = max {711] )T } (6)

P = max  (pRP () —met (i) (1 +0pR () Pl
PP ()5 0)

rS()\ "
+ (p5 () — meS (7)) (;f—K> (P +m), ?)

= max (1 gy)pfRG) — mef () (pFG) P
P (1) P ()

PG\ "
+ (p5 () — meS (7)) (;;—K> (P +m), ®)

where the firm takes the U.S. industry price index Pj;, the Korean industry price index
Pk, and Korean producers’ aggregate demand for Chinese intermediate inputs m$ as
given. The optimal producer price for direct shipments to the U.S., the price charged in

Korea, and the buyer price for goods rerouted to the U.S. satisfy

PP () = p%() = 1 — @) PR () = umck (), )

where u = % denotes the constant markup over marginal cost. The firm chooses to

reroute through a Korean intermediary if 7'[R > 72, which holds if and only if

1]’

< )
0 < T (10)

Each firm differs in terms of the rerouting cost ¢;;, which creates a wedge between
the price charged to the U.S. buyer under rerouting and the producer price under direct

shipment as

CRy;
p%@: LY
pir () 1=

We impose the following assumption on the distribution of firms’ rerouting cost ¢;;.
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Assumption 1. 1/(1 — g;;) follows the Pareto distribution specified as

1
Pr <z|=1-2z70, (11)
1-— (Pz]

forVz > 1.

A larger x; lowers the average rerouting cost faced by Chinese producers. Thus, for
a given U.S. tariff, a larger fraction of Chinese firms can reroute through Korea at rela-
tively low cost. Motivated by studies on indirect exporting and shipping costs (Ahn et al.
(2011); Ganapati et al. (2024)), we map «; in the model to Korean industry i’s pre-existing
export exposure to the U.S. in the data. This capacity captures the trading relationships
and distribution networks that firms in industry i have collectively established in the U.S.
market. For example, «; is higher for industries with a stronger pre-existing export pres-

ence in the U.S.

Korean Producers Korean firms combine labor and the Chinese composite good as pro-
duction inputs.”> We assume Korean firms have a Cobb-Douglas production technology
with a Chinese-input share of v € (0,1). To be specific, a Korean firm j in industry i
buys x5 (v;) units of Chinese variety v within the same industry i at p5(v) and aggre-
gates them into a composite input xG () with elasticity of substitution 77 across varieties

as Korean consumers do. Formally,

17

X)) = ( [ (500)" dv) " (12)

The price of the composite good is P;x in Equation (4) under the assumption that Ko-

rean consumers and firms share the same elasticity of substitution across the same set of

2We use "final good" only as a reduced-form label for the Korean variety sold in the U.S.; the model
does not require a separate final-good sector. The Cobb-Douglas production function directly maps labor
and the Chinese composite input into Korean output.
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Chinese varieties. A firm’s cost minimization yields

C (i Pix(v) K C (i
xix(v;j) = , xix (7)- (13)
Pix
The marginal cost of a Korean firm j can be written as

me(j) = ()17 (B, (14)

where the firm takes the wage wX and the price of the Chinese good Pk as given. The

Korean firm j faces a downward-sloping demand in the U.S. as
. S\ 7T =
akili) = (pfa(i)) P

The firm takes the U.S. price index P;; as given. Its optimal price p%,(j) and its demand

for the Chinese input m$ () satisfy

piu(j) = umef(j), (15)
Cra _ PzKu(]')qz%(]')
m (j) = bk (16)

2.3 Symmetric Equilibrium

We consider a symmetric equilibrium in which firms in each country choose the same
optimal prices for direct shipments to the U.S. Because all Chinese firms share the same
production technology and mcC( j) = mcl , V], they choose the same price for direct ship-
ment to the U.S. as p$P (j) = p${P, Vj. Likewise, all Korean firms choose the same price as
pR,(j) = pK,, Vj because mcK(j) = mcK,Vj. However, each Chinese firm’s optimal price
for goods rerouted through Korea is heterogeneous because p$R (j) = p{P /(1 — ¢ij). The

mass of firms that reroute through Korea is characterized in the following lemma.
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Lemma 1. The mass of Chinese firms that reroute through Korea is

n=1-(14+1)". (17)

For T > 0, the mass of Chinese firms rerouting via Korea, n;, increases as the tariff T and «; rise:

dnl- Ki

E:1+T(1_ni)>0' (18)
ani
ki— = —(1—mn;)log(1 —n;) > 0. (19)
81@
At T = 0and n; = 0, we have
di’ll' .
E or = K;. (20)
Proof. See Appendix A.1. O

A higher U.S. tariff reduces U.S. demand for goods shipped directly from China and
makes rerouting through Korea more profitable for a larger mass of Chinese firms. It also
increases with the export capacity of the industry in Korea as rerouting through Korea

becomes less costly on average. The U.S. import price index is

Pt ey L[ L gt — gyl 4 (14 myton
u = (Pir) 0 ( @) ki ( ®) ¢+ (1+7)

i+ (= 1)+ D)
Ki+n—1

= (ri) , (21)

and P;;; does not include Korean producer prices as Korea is a small economy. Consump-

tion of Chinese goods in the U.S. is given by

. [(1+1)pP1PL e, @i >71/(1+71),
() = usou J )
[Picl})/(l - (Pij)]iﬂpﬁu_g, pij <T/(1+7).
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Moreover, the quantity of Chinese goods that are rerouted through Korea is given by

K _ —(ki+1) | (,CDY=n plI =7
R; P [1 (1+1) }(qu) Py (23)

Recall that Chinese goods are the only varieties imported by Korean consumers. Hence,

the Korean import price index is Pix = pf}( = pEuD .

We denote the total quantity of inter-
mediate inputs imported by Korean firms as mG = [ x5(j) dj. In symmetric equilibrium,
all Korean firms purchase the same amount of intermediate goods. Hence, the quanti-

ties of Chinese goods consumed by Korean consumers and inputs used by Korean firms

satisfy
9% = (px) ™%, (24)
K K
C Piqiu
T

Total industry output in China and Korea satisfies the market clearing conditions given

as

YE =P/, (26)

1

YK =gl = {u@®) 7 (plg) " P (27)
Lastly, Korean total imports and exports satisfy

M; = 5% +mS + R;, (28)

Ei =Y +R;. (29)

We establish existence and uniqueness of the symmetric industry equilibrium while as-
suming that the price elasticity of demand for an industry’s composite good is smaller

than the elasticity of substitution across varieties within an industry and the scale elastic-
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ity of Chinese output is not too high, ie.,, 1 < ¢ < 77 < 1/a. We impose this assumption

in the discussion henceforth.

Lemma 2. Supposel < o < n < 1/a. Given T > 0and x; > 0, a unique symmetric equilibrium

exists.

Proof. See Appendix A.2. O

2.4 U.S. Tariff on Chinese Goods and Korean Exports and Imports
241 Economy without Rerouting

We first consider how Korean imports and exports would respond to U.S. tariff hikes
in the absence of rerouting. Here, we abstract from Chinese firms’ rerouting to isolate
the role of increasing returns to scale in Chinese production technology. The economy
without rerouting corresponds to the limit case in which x; — 0 for each finite T > 0,
implying n; = R; = 0. Korean imports of Chinese goods, M;, are used for final consump-
tion, 4%, and production, m$,, while Korean exports, E;, consist of goods produced by
Korean firms, YZ-K, ie.,

M;=q%+m%,  Ei=YK (30)

1

Proposition 1 shows how the contraction in Chinese output, raises the price of Chinese

goods in Korea.

Proposition 1. Without rerouting, a higher U.S. tariff reduces Chinese output and raises the
U.S. industry price index. As Chinese production exhibits increasing returns to scale (x > 0),
the contraction in Chinese output also raises the price of Chinese goods in Korea. Korean final

consumption of Chinese goods therefore declines. For every finite T > 0 and o > 0,

dlog Yic B o4 dlog P;i; B 1
it~ (1—-wa0)(1+7) <0 dt - (1—-a0)(1+7) - Gy
dlog p€ dlog g 2
08 Pik _ a0 w0, o84k i <0. (3
dt (1—wao)(1+ 1) at (1—wao)(1+1)
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If & = 0O, the Korean price of Chinese goods and Korean final consumption of Chinese goods do not

respond to the U.S. tariff on China:

dlog p% 0 dlog g%

dt ! it 0.

Proof. See Appendix A.3. O

The U.S. tariff reduces U.S. purchases of Chinese goods and reduces the scale of Chi-
nese production. With increasing returns to scale in Chinese production (x > 0), the
contraction in production raises Chinese marginal cost, increasing the price of Chinese
goods sold in Korea. The higher price therefore reduces Korean consumption of Chinese
final goods. When Chinese production exhibits constant returns to scale (x = 0), the
price of Chinese goods in Korea and Korean imports of final goods are unchanged by the
U.S. tariff. Substitution toward Korean goods by U.S. buyers in turn increases Korean
production, exports to the U.S., and intermediate imports from China.

For Korean producers, higher Chinese input prices raise marginal costs, while more
expensive Chinese goods in the U.S. shift demand toward Korean varieties. Without
rerouting, the response of Korean production, and hence sales to the U.S. market to the

tariff hike is obtained as

dlogYX  dlogE; 17 —o—vyaoy (33)
dt  dt  (1—wao)(1+7)

The term 77 — o captures substitution away from Chinese goods toward Korean goods, net
of the effect of the higher U.S. industry price index, while yaoy captures the decline in
Chinese input use caused by higher Chinese input prices faced by Korean producers. A
higher Chinese-input share, v, strengthens the pass-through of Chinese input prices into
Korean marginal costs, while a higher scale elasticity, , makes Chinese marginal cost
more sensitive to Chinese output. We derive a sufficient condition for Korean imports

and exports to decline after the tariff hike.
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Proposition 2. Without rerouting, suppose that
Yooy >1n — 0. (34)

For every T > 0, an increase in the U.S. tariff reduces Korean output, YZ.K, and exports to the
United States, E;, as well as Korean imports of Chinese intermediate inputs, m$,. Together with

the decline in final absorption, this implies a decline in Korean total imports from China, M;:

dE; inK de( dM;
- ar ~Y T <% i <0 (35)
Proof. See Appendix A 4. O

The decline in import quantities and rise in import prices depicted in Figure 1 are con-
sistent with higher Chinese marginal costs and their pass-through to Korean production
costs through input-output linkages. The condition yac# > # — ¢ requires this cost chan-
nel to be sufficiently strong: a larger Chinese-input share, -y, strengthens the exposure of
Korean producers to Chinese input prices, while a larger scale elasticity, a, makes Chinese
marginal costs more responsive to the contraction in Chinese output.

We impose condition (34) when we analyze the economy with rerouting in Section
2.4.2, so that the decline in Korean imports from China due to higher Chinese marginal
costs can be weighed against the increase in imports induced by rerouting, allowing re-

sponses to vary across sectors.

2.4.2 Economy with Rerouting

Incorporating Chinese firms’ rerouting through Korea generates heterogeneous re-
sponses across sectors in Korean imports from China and exports to the U.S. when the
U.S. tariff on China rises. Rerouting introduces an additional channel through which the

U.S. tariff hike affects Korea, counteracting the decrease in Korean imports from China
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explored in Section 2.4.1. The tariff increase encourages Chinese goods to be rerouted
through Korea, thereby increasing Korean imports from China. Which effect dominates
depends on the industry’s average rerouting cost, governed by x; > 0.

The tariff has opposing effects on the extensive and intensive margins of Chinese
rerouting. On the extensive margin, a higher U.S. tariff increases the mass of Chinese
tirms rerouting through Korea. On the intensive margin, however, firms that were al-
ready rerouting reduce the quantities they ship, reflecting higher marginal costs due to
lower U.S. import demand following the tariff increase:

—d logdiicu () =(n—0—aon) dlog Py 1OdgTPiu < 0. (36)
Total rerouted volume R; can therefore increase or decrease, depending on whether the
additional shipments from newly rerouting firms outweigh the decline in shipments by
existing rerouters. Korean total imports from China increase only if the increase in rerouted
trade is large enough to offset the declines in Korean final demand for Chinese goods and
imports of Chinese intermediate inputs. Proposition 3 shows how Korean industry i’s av-
erage rerouting cost, which may vary with its pre-existing export capacity to the United

States, determines this balance.

Proposition 3 (Korean imports from China). Let M; = q% + m% + R; denote Korean imports
from China, where g5, is Korean final absorption, m$, is Korean intermediate absorption, and R; is
the quantity of Chinese goods rerouted through Korea. Let k; measure Korean industry i’s export

capacity to the U.S. For every T > 0, there is a unique k™ () € (0, 00) such that

i

dM;
dt

<0ifx; < xM(7), %ZO#K{ZKZM(T),

dM;

o > 0ifxi > M(T).  (37)

At low export capacity, falling Korean absorption and lower sales by incumbent rerouters domi-
nate. At high export capacity, the entry of additional Chinese firms into rerouting dominates those

contractions.
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Proof. See Appendix A.5. O

The proposition shows that the response of Korean imports from China depends on
the extent of additional rerouting induced by a higher tariff. When «; is low, i.e., when the
rerouting cost is high on average, relatively few Chinese firms begin rerouting through
Korea. Therefore, the declines in Korean demand for Chinese goods and in shipments
by existing rerouters dominate. When x; is high, the additional shipments associated
with newly rerouting firms are large enough to offset these declines. Thus, an increase
in Korean imports from China following a U.S. tariff increase need not reflect stronger
Korean demand for Chinese goods, but may instead be driven by an increase in Chinese
goods rerouted through Korea.

We next consider Korean exports to the United States. An increase in the U.S. tar-
iff reduces Korean-produced exports by raising the cost of Chinese intermediate inputs,
while at the same time increasing the volume of Chinese goods rerouted through Korea
to the U.S. Proposition 4 shows how the Korean industry’s export capacity determines

the response of total Korean exports to the United States.

Proposition 4 (Korean exports to the U.S.). Let E; = YiK + R; denote Korean total exports to
the U.S., where YX is Korean-produced output and R; is the quantity of Chinese goods rerouted

through Korea. For every T > 0, there is a unique kX () € (0, 00) such that

dE; . dE; . dE; .
d—Tl<OlfKi<KiE(T), d—Tl:OZfKi:KZE(T), d—Tl>01fKi>KiE(T). (38)

At low export capacity, the contraction in Korean-produced exports dominates. At high export

capacity, additional rerouted Chinese goods more than offset the contraction in Korean production.
Proof. See Appendix A.6. O

Similarly, Korean total exports to the United States can increase when the additional

Chinese goods rerouted through Korea more than offset the decline in Korean-produced
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exports. Proposition 4 shows that this occurs when «; is sufficiently high. Thus, an in-
crease in Korean total exports following a U.S. tariff increase need not reflect an expansion
in production by Korean firms.

We conclude this section with four predictions that we test using Korean customs data.
First, Propositions 1 and 2 imply that, absent rerouting, a higher U.S. tariff reduces Korean

tinal and intermediate imports.

Prediction 1. UL.S. tariffs on China reduce Korean imports from China, absent rerouting, with
larger declines in industries where Chinese production exhibits increasing returns to scale and in

products with greater exposure to Chinese imported inputs.

Second, Proposition 1 sheds light on the mechanism behind the effect of the U.S. tariff
on Korean imports from China. The U.S. tariff raises the marginal cost of Chinese pro-

ducers and the import price of Chinese goods in Korea.
Prediction 2. U.S. tariffs on China raise the import prices of Chinese goods in Korea.

Third, Proposition 3 shows that rerouting of Chinese goods through Korea may offset
the effect of the U.S. tariffs on Korean imports depending on the average rerouting cost

faced by Chinese producers.

Prediction 3. The decline in Korean imports from China is weaker, or may reverse, in industries

with low costs of rerouting through Korea.

Fourth, Proposition 4 gives the corresponding prediction for Korean exports to the
United States. At low rerouting costs, additional rerouted Chinese goods can more than

offset the decline in Korean-produced exports.

Prediction 4. U.S. tariffs on China reduce Korean exports to the United States absent rerouting,

but the effect may reverse in industries with low costs of rerouting through Korea.

In the model, a larger «; lowers the average rerouting cost faced by Chinese produc-

ers. Thus, for a given U.S. tariff, a larger fraction of Chinese firms can reroute through
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Korea at relatively low cost. Following the discussion in Section 2.2, we map «; in the
model to Korean industry i’s pre-existing U.S.-export exposure in the data. We verify

these predictions using Korean customs data in the following section.

3 Empirical Analysis

3.1 Data

We employ transaction-level Korean customs data. The dataset encompasses the uni-
verse of Korean import and export transactions reported to the Korea Customs Service
from January 2014 through December 2019. Each transaction is recorded at the HS10
product — source/origin country — monthly date level, where products are classified at
the 10-digit Harmonized System of Korea (HSK) — the most granular product classifica-
tion available for Korean trade.

In the empirical analysis, we aggregate the transaction-level records to an annual fre-
quency. Each observation in the panel is at the H510 product - origin country — year level.
Each observation includes the import value and weight, which determine the unit value
per kilogram. Following the convention in the literature, we use the weight in kilograms
as our proxy for trade quantity and the unit value as our proxy for the import price. Un-
less otherwise noted, regressions are weighted by the corresponding trade quantity, using
import weight for import regressions and export weight for export regressions.

To measure the bilateral tariff escalation between the U.S. and China in 2018 and 2019,
we use product-level tariff changes constructed by Fajgelbaum et al. (2020) and Bown

(2021a). For each HS6 product i, we compute dTiUS ~CN as the cumulative change in the

U.S. statutory import tariff on Chinese products between 2017 and 2019, and dTZ.CN —Uus
as the analogous cumulative change in China’s statutory import tariff on U.S. products

over the same window. We map these HS6-level tariff changes to Korea’s H510 product

codes, so that every HS10 product in the Korean customs panel is associated with bilateral
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tariff changes capturing, respectively, the intensity of the U.S. tariff hike on China and the
intensity of China’s retaliation against the U.S.

On average, Korean firms import from approximately 240 origin countries and source
about 11,000 distinct HS10 products per year. China plays a prominent role in Korean
imports. Korean firms import about 9,200 distinct HS10 products from China each year,
and as of 2017, China accounted for 20.5% of Korea’s total import value. Korean imports
from China are concentrated in a few HS2 chapters: the top three chapters — electrical
machinery (HS85, 33.2%), nuclear reactors and machinery (HS84, 13.5%), and iron and
steel (HS72, 7.2%) — account for 53.9% of total imports from China in 2017, and the top ten
chapters account for 74.7%. Imports of intermediate goods account for a sizable portion

of imports from China in 2017, amounting to 62.8% of the import value of the top ten

chapters.
TABLE 1: Top 10 HS2 Chapters of Korean Imports from China, 2017
Rank HS2 Description Share Intermediate Goods Share
1 85  Electrical machinery 33.2% 67.8%
2 84  Nuclear reactors, machinery 13.5% 31.4%
3 72 Iron and steel 7.2% 99.6%
4 90  Optical, photographic instruments 4.3% 19.8%
5 73 Articles of iron or steel 3.4% 88.7%
6 29  Organic chemicals 3.2% 100.0%
7 28  Inorganic chemicals 3.0% 100.0%
8 39  Plastics 2.7% 83.1%
9 62  Articles of apparel and clothing accessories  2.1% 0.0%
10 94  Furniture 2.0% 34.8%
Top 10 share 74.7% 62.8%

Notes: HS2 chapter shares of total Korean imports from China in 2017. Total Korean imports from China
in 2017 are $97.9 billion. Source: Korean customs data from KTSPI. The intermediate goods share is the
value share of intermediate goods, classified by BEC Revision 4, in each HS2 chapter’s imports from China.
Description columns abbreviate the official HS2 chapter names.

About 92.7% of HS10 products imported from China were subject to U.S. tariff in-
creases between January 2018 and December 2019, and about 87.3% of HS10 products

imported from the U.S. were subject to China’s retaliatory tariffs over the same window.
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3.2 Empirical Analysis: Evidence of Decoupling from China

We first document how Korean imports from China responded to the U.S. tariff shock
at the product level. To analyze how the U.S.—China tariff shocks transmitted to Korean
imports at the product level, we estimate the following difference-in-differences (DID)

specification at the HS10 product x origin country X year level:

Vit = a+ BpPost;+ By dTiUS_CN + By dTiCN—LIS
+us D Posty + ey DEY Posty

DCCN dTiLIS—CN D(l:,IS dTiCN—US

+ duscnN + dcNus

+ Ouscn Posty dTl.US_CN + Ocnus Posty dTiCN_US

+usen DN Postydt®~ N + penus D' Posty diN 1

+ qg(iy,c Tt Xs(iy g T Eicts (39)

where the outcome y; . ; is the log import quantity of HS10 product i imported from origin
country c in year f. s(i) denotes the HS4 digit category of the product i. d'fius ~N denotes
the cumulative change in the U.S. import tariff on Chinese HS6 product i between 2017
and 2019. dTiCN ~US is the analogous change in China’s import tariff on U.S. goods of
product i over the same window, capturing the intensity of China’s retaliation against
U.S. exports. Post; is an indicator equal to one for years from 2018 onward, and DY* and
DN are origin-country dummies for the U.S. and China, respectively. The fixed effects
&g(j),c and a ;) , absorb HS4 product x origin country characteristics, as well as product-
specific year effects. Our key coefficients of interest are ¢;scny and ¢cnys. The coefficient
on dTiUS ~EN % Post; x DN measures how Korean imports from China responded to U.S.

tariffs; the coefficient on dTiCN —us « Post; x DYS measures how Korean imports from

the U.S. responded to China’s retaliatory tariffs at the product level. Standard errors are
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clustered at the HS4 product level.®

Table 2 reports estimates of Equation (39), with log import weight as the outcome vari-
able. The coefficient on DS Post; dTiUS_CN is puscny = —2.37, statistically significant at
the 1% level. That is, a 10 percentage-point increase in the U.S. tariff on Chinese product
i leads to roughly a 24% decline in Korean import quantity of that product from China
after 2017.* The negative import response is consistent with Prediction 1, which summa-
rizes the model’s implication that U.S. tariffs on China reduce Korean imports from China
absent rerouting.

The coefficient on DS Post; dTiCN ~US, capturing the response of Korean imports from
the U.S., is not statistically different from zero. The estimate on DYS Post; in Column 1 of
Table 2 is positive, +1.320, statistically significant at the 10% level: on average, Korean
imports from the U.S. rose after 2017. Thus, while Korean imports from the U.S. increased
on average, this increase is not systematically concentrated in products facing larger Chi-
nese retaliatory tariff hikes. The estimates are quantitatively consistent with the aggregate
patterns documented in the Introduction: Korean import quantity from China fell after
2017, shown in Figure 1.

The empirical pattern documented in our paper stands in contrast to the rerouting
of Chinese products through bystander countries documented for Mexico and Vietnam
(Utar et al., 2025b; Iyoha et al., 2024), and points to important cross-country heterogene-
ity in how bystander countries adjusted their imports from China during the trade war.
Testing our model predictions 1 and 2, we investigate the mechanism behind the decline
in Korean imports from China in Section 3.3.

We have conducted some additional exercises to show that the decline in imports from

China is robust across different specifications. First, the tariff measure is non-zero for

3The estimation sample restricts to observations with the annual log change in weight between -log
2 and log 2. All regressions are weighted by import weight, so that the estimated coefficient reflects a
quantity-weighted product-level response rather than an unweighted average.

* About 74% of products affected by the U.S. tariff face a tariff of 25% or higher, with a median of 25%.
For these products, the implied total post-2017 decline in Korean imports from China is roughly 13 to 25%.
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TABLE 2: Baseline DID

Dependent variable: Import Quantity
@ (2)
CN x Post x TUSCN 2 373

(0.893)
US x Post x T€N-US 4119
(2.829)
US x Post 1.320% 0.373*
(0.748) (0.224)
CN x Post 0.465** -0.183*
(0.233) (0.097)
TUS-CN 0.401
(1.232)
TCN-US -0.629
(3.103)
CN x tUSCN 0.517
(2.386)
US x tCNUS 4.752
(4.606)
Fixed Effects HS4 x Year, HS4 x Country
Observations 658,192 658,562

Notes: Each observation is at the HS10 product x origin country x year level. All regressions are weighted
by import quantities, proxied by their weights in kilograms. The estimation sample restricts to observations
with the annual log change in weight between —2 and 2. We include HS54 x year and HS4 x country fixed
effects. Standard errors clustered at HS4 in parentheses. * p<0.1, ** p<0.05, *** p<0.01.

most HS10 products, so we instead look at how Korean imports from the U.S. and from
China have been impacted on average across all HS10 products, abstracting away from
the cross-sectional variation in dt across HS10 products. We estimate the below specifi-

cation, leveraging the variation across source countries only:
- us CN
Yiet = &+ Bp Posty + yus D Posty + yon D™ Poste + iy + Qi) + €ier- (40)

Column 2 of Table 2 reports estimates of Equation (40). On average, Korean imports
from the U.S. rose by 37% after 2017, and Korean imports from China fell by 18%. Both
estimates are statistically different from zero at the 10% level. The results are qualitatively
similar to those in Column 1, reaffirming our main findings.

Second, we estimate a dynamic event-study version of Equation (39), replacing the
Post; indicator with year dummies, taking 2016 as a reference year. Letting I = {2015,2017,

2018,2019} and letting Df be a dummy equal to one if t = k, the cross-only dynamic spec-
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ification is

Vietr = a+ Y B*Df+ prdts N 4 ppdrN-US
kel

4 Z (,),LIS,kDélS Di( + ,YCN,kDCCN Di()
keK

CN ;. US—CN us ;. CN-US
+ duscen D d; + dcnus D dT;

+) (61&SCN Df dt*~N + 8¢ yus Df de'CN_US>
ke

k CN 1k 7 US—CN | k US k 1 CN—US
+ ) (4’USCN D" Dy dv; + ¢cenus De” Dy dr; )
kel

t Qs(i),c T Xs(i)t T Eie t- (41)

FIGURE 2. Dynamic Effects of U.S. Tariffs on Korean Imports from China

o 4

Change (%)

-2

<
1
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Year

Notes: The figure plots the year-by-year coefficients {(f)I&SCN} kek estimated from Equation (41), capturing
the year-by-year response of Korean imports from China to the U.S. tariff on China, relative to the 2016 base
year. The bars are 90% confidence intervals using standard errors clustered by HS4 digit levels. * p<0.1, **
p<0.05, *** p<0.01.

Figure 2 shows the regression results of Equation ( 41) with log import weight as the
dependent variable. The coefficients of interest are {$¥,s-y Hrex, capturing the year-by-
year response of Korean imports from China to the U.S. tariff on China, relative to the
2016 base year. The coefficient estimates @’&SCN are not statistically different from zero before

2018. That is, we could not find any evidence of systematic differences in the quantity
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adjustment of Korean imports from China across products with different exposures to the
U.S. tariff on China, prior to the trade war. The negative effect of the U.S. tariff on Korean
imports from China becomes evident after the trade war: the estimate $¥,s-, becomes
negative and statistically different from zero, starting in 2018. The estimates in 2018 and
2019 are quantitatively consistent with the static estimate of ¢yscy = —2.37 reported in
Column 1 of Table 2.

Third, Table 8 in the Appendix replicates Equation (39) with nine different fixed-effects
included in the estimation. The estimate on ¢y scny remains negative and statistically
significant at the 1% level across all nine specifications, ranging from —1.34 to —2.64.
Across these checks, the decline in Korean imports from China after 2017 is robust to

alternative specifications and inclusion of different sets of fixed effects.

3.3 Inspecting the Mechanism
3.3.1 The Role of Increasing Returns to Scale

We next examine whether the decline in Korean imports from China is concentrated
in industries where the model predicts a stronger response. We divide HS10 products
into those produced in industries exhibiting increasing returns to scale (IRS) and those
produced in constant-returns-to-scale (CRS) industries, and examine whether the effects
of U.S. tariffs differ across the two groups. The IRS classification follows Antweiler and
Trefler (2002), who classify ISIC Revision 2 industries according to their returns-to-scale
characteristics. We map their industry-level classification to HS products using the con-
cordance table provided by the World Bank.”

Let IRS; € {0,1} indicate whether product i is produced in an IRS industry, and let

CRS; = 1 — IRS; denotes the corresponding indicator for a CRS industry. We allow the

5 Antweiler and Trefler (2002) distinguish among CRS industries, robustly classified IRS industries, and
IRS industries whose classification is not robust across specifications. In our baseline analysis, we classify all
industries not identified as CRS—including the non-robust IRS group—as IRS. The results remain robust,
however, to a more restrictive definition that excludes the non-robust IRS industries.

27



effect of the U.S. tariff to differ between the two groups by estimating

Yier =05 + Ao IRS; + Ay DENIRS; + Ay Post; IRS; + THRS IRS; + TERS CRS;
+ &g (i),c T Ks(i),p T Eic,ts (42)

where @ZUCSt collects the terms of Equation (39) that involve China’s retaliatory tariff,

dtN~US, or the U.S.-origin dummy, DY5:

@gci =a+ B2 dTiCN*US + Yus DCUS Post;

+ dcnus DI AN U5 4 0cnys Posty dtN U2 + genys DY® Posty dtN 13,

and the triple interaction DCCN Post; drius —CN , together with all of its lower-order terms,
enters separately for products exhibiting IRS and CRS:

¥, = A3dt 5N 4 A3 DEN Post, + A§ DEN a5~ N

1,c,t

+ 05,60 Posty dTHS "N 4 F .\ DEN Post dtHS~CN, ¢ € {IRS,CRS}.

Table 3 examines whether the effect of U.S. tariffs on Korean imports from China
varies with the returns-to-scale characteristics of the affected products. Column (1) re-
ports estimates from the full sample, allowing the tariff effect to differ between products
in constant-returns-to-scale (CRS) and increasing-returns-to-scale (IRS) industries. The
results show a sharp contrast between the two product groups. For CRS products, the
estimated effect is positive but small and statistically insignificant. By contrast, the ef-
fect for IRS products is negative, large, and statistically significant. Specifically, among
IRS products, a 10-percentage-point increase in U.S. tariffs on Chinese goods is associated
with a 28 percent decline in Korea’s import quantity from China in the post-2017 period.
Columns (2) and (3) report estimates obtained by dividing the sample into CRS and IRS

products, respectively. The estimated tariff effects in these subsamples are nearly identi-
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TABLE 3: Heterogeneity by Returns to Scale

Dependent variable: Import Quantity
(1) Full Sample (2) CRS Sample (3) IRS Sample

CN X Post x TUSN % TRS; 2.7971% -2.8264**
(1.1115) (1.1174)
Post x TUSCN » [RS; 0.5753 0.6271
(0.9501) (0.9543)
CN x Post x TUSCN » CRS; 0.7406 0.3389
(1.3242) (1.4024)
Post x TSN » CRS; 0.7905 0.5044
(0.5507) (0.4047)
US x Post x TCN-US -4.5001 -0.2429 -5.3481
(2.9670) (0.5965) (3.2841)
US x Post 1.4445* 0.3306 1.6391*
(0.7890) (0.2259) (0.8470)
Fixed Effects HS4 x Year, H54 x Country
Observations 599,298 161,473 437,743

Notes: Each observation is at the HS510 product x origin country x year level. We include HS4 x year
and HS4 x country fixed effects. Standard errors clustered at HS4 in parentheses. IRS; is equal to one if
HS10 product i is produced in an industry classified as exhibiting increasing returns to scale, and CRS; =
1 — IRS;, following the classification of Antweiler and Trefler (2002). In column (1), the effect for each
group is given directly by the coefficient on CN x Post x TUSCN x IRS; or CN x Post x TVSCN x CRS;. In
columns (2) and (3), the corresponding effects are estimated separately on the CRS and IRS subsamples.
Other regressors are suppressed for brevity. * p<0.1, ** p<0.05, ** p<0.01.
cal in magnitude to the corresponding effects from the full-sample specification in column
(1), reinforcing the finding that the decline in Korean imports from China is concentrated
among IRS products.

These findings suggest that the decline in Korean imports from China was concen-
trated in tariff-exposed IRS industries. U.S. tariffs reduced Chinese production in these
industries, and the resulting loss of scale economies raised unit costs, reducing Korea’s

imports from China. This concentration of import declines in IRS industries echoes Pre-

diction 1.

3.3.2 Price Response

We next examine whether the decline in Korean import quantities from China is ac-
companied by higher prices for Chinese goods in Korea. Table 4 reports the estimates
of Equations (39) and (40) using log unit value, our proxy for import price, as the out-

come. The coefficient on DN Post; dTius ~CN is 0.245, statistically significant at the 10%
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level. That is, a 10 percentage-point increase in the U.S. tariff on Chinese product i leads
to roughly a 2.5% increase in the Korean import price of that product from China after
2017. The tariff-exposure coefficient for U.S. imports is not statistically different from zero.
This price response is in line with Prediction 2, which links the decline in Korean import
quantities from China to higher prices for Chinese goods in Korea.

The combination of falling quantity (¢yscy < 0) and rising price (éﬂrsiCCeN > 0) for
Korean imports from China is consistent with a negative supply shock propagating from
China. As the U.S. tariff reduced U.S. demand for Chinese exporters” products, their
marginal costs may have risen if production faces increasing returns to scale. This higher
marginal cost may have put upward pressure on the prices Korea paid for the Chinese
products that did ship, reducing the quantity Korea imports from China. A rerouting
story, in which Chinese goods are diverted from the U.S. to Korea, would have predicted
the opposite signs: rising quantities and falling prices. The Korean evidence for imports
from China therefore departs from the rerouting narrative documented for Mexico and
Vietnam (Utar et al., 2025b; Iyoha et al., 2024). For Korean imports from the U.S., the
rise in volume with little price movement is consistent with U.S. exporters redirecting
products toward Korea at roughly unchanged prices, as documented by Hardy and Saffie

(2024).

3.3.3 Input share

We next examine how higher Chinese input prices affect Korean trade through in-
put-output linkages. In the model, U.S. tariffs reduce Chinese production scale, raise Chi-
nese marginal costs, and increase the price of Chinese goods supplied to Korea. For Ko-
rean producers, higher Chinese input prices raise marginal costs. When the Chinese-input
share is sufficiently large, this pass-through to Korean marginal costs is strong enough to
reduce Korean output and, in turn, demand for Chinese intermediate inputs.

We first investigate whether the effect of U.S. tariffs on Korean imports from China

30



TABLE 4: Effects on Korean Import Prices

Dependent variable: Price
€)) 2
CN x Post x T95N  (.245*

(0.125)
US x Post x TNUS 0,039
(0.139)
US x Post -0.048* -0.038
(0.027) (0.025)
CN x Post -0.004 0.060%*
(0.051) (0.026)
TUSCN -0.371
(1.244)
TCN-US 0.402
(0.475)
CN x TUSCN -1.260
(1.191)
US x teN-US -0.778
(1.407)
Fixed Effects HS4 x Year, HS4 x Country
Observations 658,192 658,562

Notes: Each observation is at the HS10 product x origin country X year level. We include HS4 x year and
HS4 x country fixed effects. Standard errors clustered at HS4 in parentheses. * p<0.1, ** p<0.05, ** p<0.01.
is more pronounced for products with greater exposure to Chinese imported inputs. For
each HS6 category, we construct a measure of exposure to Chinese imported inputs from
the input-output table. The measure allocates imported intermediate input use to HS6
categories and weights it by China’s share of Korean imports within the corresponding
HS6 category. We compute this measure at the HS6 level, the most disaggregated level
at which HS products can be matched to input-output categories. An HS10 product is
classified as having high exposure to Chinese imported inputs if the share for its HS6
category exceeds the 75th percentile across HS6 categories, and as having low exposure
to Chinese imported inputs otherwise.

Let SiCN ¢ {0,1} indicate high exposure to Chinese imported inputs and SZ.CN L=
1—- SZ.CN Hlow exposure. We allow the effect of the U.S. tariff to differ between the two
groups by estimating

us
Yict =0;

1,c,t

+ A SENH LA DEN SENH A, Posty SSNH  TH ENH | L gCNL

ict ict
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+ ag(i),c + iy r + Eigts (43)

where @l.ucst collects the terms of Equation (39) that involve China’s retaliatory tariff,

dTiCN ~U5, or the U.S.-origin dummy, DY5:

@f:lci =+ ,32 d’(l.CN_us + Yus D}:’IS Post;

+ denus DI dtN U5 4 0cnys Posty dtN U + ponys DY Posty dtN U,

and the triple interaction DEN Post; dTiUS —CN , together with all of its lower-order terms,
enters separately for products with high (¢ = H) and low (¢ = L) exposure to Chinese
imported inputs:®

Fzg,c,t = )\g dTiUS*CN + )\i DEN Post; + )\g DN dqrius*CN

+ QCEISCN Post; dTiUS7CN + gb{ISCN DCCN Post; dTiUS*CN, gc {H, L}.

The effect of the U.S. tariff on Korean imports from China is thus ¢{s - for products with
high exposure and ¢l -\, for products with low exposure.

Table 5 reports the regression results for the two groups. We find that the decline
in Korean imports from China following an increase in U.S. tariffs is statistically signifi-
cant and concentrated among products with high exposure to Chinese imported inputs.
Specifically, a 10 percentage point increase in U.S. tariffs on Chinese goods is associated
with a decline of around 25 percent in Korean import quantity from China among prod-
ucts with high exposure to Chinese imported inputs. For products with low exposure
to Chinese imported inputs, the estimated effect is not statistically significant. This con-
centration of import declines among products with greater exposure to Chinese imported
inputs echoes the Chinese-input dimension of Prediction 1.

®Post; and DY° do not enter G)iL/ICSt separately because they are absorbed by the H54 x year and HS4 x
country fixed effects, a,;) , and ay ;) .-
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TABLE 5: Heterogeneity by China import share: Import Quantity Responses

Dependent variable: Import Quantity
@

CN x Post x TUSCN x gENH -2.5735%**
(0.8908)
Post x TUSCN 5 g-NH 1.2663
(1.2364)
CN x Post x TUSCN x gENE -0.6116
(1.5553)
Post x TUSCN 5 gENE -0.6671
(0.8765)
US x Post x TEN-US -4.0332
(2.8390)
US x Post 1.2989*
(0.7520)
Fixed Effects HS4 x Year, HS4 x Country
Observations 658,192

Notes: Each observation is at the HS10 product x origin country x year level. We include HS4 x year

and HS4 x country fixed effects. Standard errors clustered at HS4 in parentheses. SI.CN'H is equal to one if
imported HS10 product i belongs to an HS6 category whose exposure to Chinese imported inputs exceeds

the 75th percentile across HS6 categories, and Sl.CN’L =1- SiCN’H. Other regressors are suppressed for
brevity. * p<0.1, ** p<0.05, ** p<0.01.

Overall, the import responses support the cost-pass-through channel emphasized above.
U.S. tariffs raise Chinese marginal costs and the prices of Chinese goods supplied to Ko-
rea. Higher Chinese input prices then raise Korean producers” marginal costs and reduce
Korean output, which in turn lowers Korea’s demand for Chinese intermediate inputs,

particularly for products with greater exposure to Chinese imported inputs.

3.4 Heterogeneity by Pre-shock U.S.-Export Exposure: Evidence for Rerout-

ing of Chinese Imports to the U.S.

The aggregate decline in Korean imports from China need not imply a uniform decline
across products. The model predicts that rerouting through Korea can offset or reverse
this decline in industries where Chinese producers face lower rerouting costs. To examine
how the response of Korean imports from China varies with Korean exporters” pre-shock
exposure to the U.S. market, we add a heterogeneity layer to Equation (39). The U.S.

tariff on China is interacted with a pre-shock indicator SY5H ¢ 0,1}, equal to one if
p i q
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HS10 product i belongs to an HS2 industry in the top decile of the share of its total ex-
ports shipped to the U.S. in 2017 before the trade war.” We write Slus t=1- Sius’H for
the indicator of low U.S. export exposure. Motivated by studies on indirect exporting
and shipping costs (Ahn et al. (2011); Ganapati et al. (2024)), we use the pre-shock share
of Korean industry exports shipped to the U.S. to proxy for the model’s rerouting-cost
parameter. A larger U.S.-export share captures stronger trading relationships and distri-
bution networks in the U.S. market, which may lower the cost of routing Chinese goods

through Korea. Specifically, we estimate:

SUSH L SUSL

Yietr = ®5lcst zct + rz ct + Xs(i),c + Ks(i)t + €.ty (44)

where @US

> collects the terms of Equation (39) that involve China’s retaliatory tariff,

dTl-CN ~US, or the U.S.-origin dummy, DY:

@U

ict —

=+ B dTCN US 1 s DYS Post;

+ dcnus DCLIS dTiCN_US + Ocnus Posty dTiCN—US + PeNus D};IS Post; dTiCN_US,

and the triple interaction D&V Post; dTius ~CN together with its lower-order terms that are

not absorbed by the fixed effects, enters separately for products with high (¢ = H) and

low (¢ = L) U.S. export exposure:®

I‘g

US—CN CN CN ;7 US—CN
St )Lgdr )LiDC Postt+A§DC T,

+ GUSCN Post; dTus CN + (PUSCN D; CN Post; dTUS CN g€ {H/ L}_

"Based on this definition, 10 HS2 industries are classified to have high U.S. export exposure: live ani-
mals (01), manufactures of straw (46), printed books and manuscripts (49), silk (50), other vegetable textile
fibers (53), lead (78), vehicles other than railway (87), aircraft and spacecraft (88), musical instruments (92),
and works of art and antiques (97).

8Post; and DY° do not enter @)l o separately because they are absorbed by the H54 x year and HS4 x
country fixed effects, ay(;) ; and a;) .. Because Sl-US’H is defined at the HS2 level, the same fixed effects also
absorb Sius’H and the products of DEN and Post; with SIZ-JS'H and SZ.US’L, which are therefore omitted from
I

it
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The effect of the U.S. tariff on Korean imports from China is thus ¢}y for products
with Sius’L = 1and ¢s-p for products with Sl-us 4 — 1. Table 6 reports the estimates. We
find that the response of Korean imports from China to the U.S. tariff varies sharply with
Korean exporters’ pre-shock exposure to the U.S. market.

The aggregate decline in Korean imports from China is driven entirely by products in
which Korea has low pre-shock export exposure to the U.S. For products with SZ.US’L =1
(HS10 products outside the top decile of Korean export share to the U.S. at the HS2 level),
the estimated effect of the U.S. tariff on Korean imports from China is ¢fo-y = —2.38,
which mirrors the headline result in Table 2. For products with SZ.US’H = 1 (the top
decile of Korean export share to the U.S.), the effect reverses sign: the estimated effect
is pfls-y = 1.55, which is positive and statistically significant at the 5% level. That is,
for products in the top decile of Korean export share to the U.S., a 10 percentage-point
increase in the U.S. tariff on a Chinese product leads to roughly a 15% increase in Ko-
rean imports of that product from China after 2017. In other words, Korean imports from
China rise with the U.S. tariff for products in which Korean exporters were already heav-
ily exposed to the U.S. market before the trade war. Using the pre-shock U.S.-export
share as our proxy for average rerouting costs, the decline in Korean imports from China
for products with low U.S.-export exposure and the increase for products with high U.S.-
export exposure echo Prediction 3.

If the rise in Korean imports from China among products with high U.S. export ex-
posure reflects rerouting of Chinese goods toward the U.S. market, the same products
should show a corresponding rise in Korean exports to the U.S. To test this prediction, we
estimate the export-side analogue of Equation (44) mirrored to the U.S. destination mar-
ket, on Korean customs export data at the H510 product x destination country x year
level over the same period:

Xiet = Efgﬁ -+ AH SIUS'H + AL SIUS'L + (Xs(i),c + (Xs(i),t + € ct- (45)

it it
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TABLE 6: Heterogeneity by Pre-shock U.S.-Export Exposure

Dependent variable: Import Quantity

@
CN x Post x TUSCN 5 g75H 1.545%
(0.697)
Post x TUSCN x gHUSH -1.044%*
(0.288)
CN x Post x TUSCN 5 gUSTL -2.383***
(0.893)
Post x TUSCN 5 gUSE 0.452
(0.932)
US x Post x 7°N-US -4.125
(2.829)
US x Post 1.321%
(0.747)
Difference (High minus Low) 3.928%**
(1.117)
Fixed Effects HS4 x Year, HS4 x Country
Observations 658,192

Notes: Each observation is at the HS10 product x origin country x year level. We include HS4 x year and

HS4 x country fixed effects. Standard errors clustered at HS4 in parentheses. SIUS’H (SiUS’L) is equal to one
if HS10 product i falls (does not fall) in the top decile of the Korean export share to the U.S. at the HS2 level

in 2017. Every term involving TYS®N or CN x Post is interacted separately with SZUS’H and SIUS’L, so the

coefficients on CN x Post x TUSCN x SlUS'H and CN x Post x TUSN x S}JS'L are the effects for each group
directly; the last row reports their difference. Other regressors are suppressed for brevity. * p<0.1, ** p<0.05,
*3%3%

p<0.01.

where the outcome x;.; is the log export quantity of HS10 product i shipped to desti-

DCN

nation country c in year ¢, and DY% and are now destination-country dummies for

the U.S. and China, respectively. The term ESN collects the terms that involve China’s

retaliatory tariff, dTiCN ~US or the China-destination dummy, DCCN , which are common to

products inside and outside the top decile of Korean export share to the U.S.”:

=CN 5 1 CN-US | CN
Eier = a+ podry + 9cn D Posty

+3cnus DN dtN U 4 Beus Posty dtiN U+ yenus DEY Postrdt N,

and the triple interaction DY° Post; d.t_ius ~CN_together with its lower-order terms that are

9As in Equation (44), Post;, DEN, DUS, Sl-us 4 and the products of DYS and Post; with Sl-us’H and Sius’L
are absorbed by the fixed effects and therefore omitted.
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not absorbed by the fixed effects, enters separately for the two groups:

Az%c,t — 8 dTUS—CN 4 pf DUS Post, + p§ DUS grUS—CN

+ 6% ey Poste dt N + ¥ DIS Post dtH5~CN, §€1{H,L},

Each tariff is paired with the destination market it affects: dTiUS_CN is interacted with the

U.S. destination dummy DY°, while dTiCN ~US js interacted with the China destination
dummy DSV, The coefficients ¢l -, and k¢ -, measure the response of Korean exports
to the U.S. for products inside and outside the top decile of Korean export share to the
U.S., respectively.

We then examine whether products in the top decile of Korean export share to the
U.S. also show a corresponding increase in Korean exports to the U.S. Table 7 reports

estimates of Equation (45) with log export weight as the outcome variable. For products

with SUS!

= 1, the estimated effect of the U.S. tariff on Korean exports to the U.S. is
Phson = —2.92, statistically significant at the 1% level: for products with low U.S. export
exposure, Korean exports to the U.S. declined in the products subject to the U.S. tariff
on China. For products with SZ.US 4 — 1, the effect reverses sign: the estimated effect
is PpH. .y = 1.93, which is positive and statistically significant at the 1% level. That is,
for products in the top decile of Korean export share to the U.S., a 10 percentage-point
increase in the U.S. tariff on a Chinese product leads to roughly a 19% increase in Korean
exports of that product to the U.S. after 2017.'° The response of Korean exports to China
to China’s retaliatory tariff, )cniys, is not statistically different from zero, consistent with the
lack of a systematic relationship between Korean imports from U.S. and dTiCN ~US noted
in Section 2.3. The increase in Korean exports to the U.S. among products with high U.S.-

export exposure, alongside the increase in Korean imports from China for those same

products, echoes Prediction 4. In the model, these are the products where lower rerouting

19The estimated effect for products with Sl-US’H = 1 remains positive and statistically significant at least
at the 5% level across all nine fixed-effects specifications we consider, ranging from 1.28 to 2.02.
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TABLE 7: Export-Side DID: Rerouting to the U.S. Market

Dependent variable: Export Quantity

@
US x Post x TUSCN 5 g75H 1.934%+
(0.740)
Post x TUSCN x gHUSH -0.497
(0.932)
US x Post x TUSCN 5 U5 -2.924%%
(0.528)
Post x TUSCN x gUSE 0.034
(0.590)
CN x Post x TEN-US 0.236
(0.991)
CN x Post 0.153
(0.179)
Difference (High minus Low) 4.858***
(0.888)
Fixed Effects HS4 x Year, HS4 x Country
Observations 879,897

Notes: Each observation is at the HS10 product x destination country x year level, using Korean customs

export data. We include HS4 x year and HS4 x country fixed effects. Standard errors clustered at HS4
in parentheses. SIUS’H (SIUS’L) is equal to one if H510 product i falls (does not fall) in the top decile of the

Korean export share to the U.S. at the HS2 level in 2017. Every term involving VSN or US x Post is

interacted separately with SZUS’H and SZUS’L, so the coefficients on US x Post x TUSN x SI.‘JS’H and US x

Post x TUSN SZ-US’L are the effects for each group directly; the last row reports their difference. Other

regressors are suppressed for brevity. * p<0.1, ** p<0.05, *** p<0.01.
costs make the increase in Chinese goods rerouted through Korea to the U.S. large enough
to dominate the contraction in Korean-produced exports.

The Korean evidence therefore shows both decoupling and rerouting with China, con-
ditional on the bystander country’s pre-existing U.S.-export exposure. Korean imports
from China decoupled in the bulk of HS lines with low U.S.-export exposure. Rerouting
is concentrated in products with high U.S. export exposure, where Korean imports from
China and Korean exports to the U.S. rise together with the U.S. tariff: goods flow in from
China and out to the U.S. in the same product lines. Section 2 formalizes this dichotomy

in a simple model.
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4 Concluding Remarks

This paper studies how the 2018-19 U.S. tariffs on Chinese goods affected Korea’s
trade with China and the United States. In contrast to prior work emphasizing trade
diversion and rerouting through countries not directly involved in the trade war, we find
that Korea’s imports from China declined while the prices Korean importers paid for
Chinese goods increased.

We explain these findings using a simple analytical model of a global supply chain
linking China, Korea, and the United States. The model features two channels. First, U.S.
tariffs reduce Chinese sales to the U.S. and contract Chinese production scale. Under in-
creasing returns to scale, this contraction raises Chinese producers’ marginal costs and
the prices faced by Korean importers, reducing Korea’s imports from China and, through
imported-input linkages, its exports to the U.S. Second, the tariffs make rerouting through
Korea more attractive to Chinese exporters, increasing both Korean imports from China
and Korean exports to the U.S. The relative importance of the two channels depends on
Korea’s pre-shock U.S.-export exposure, which affects the ease of rerouting through Ko-
rea.

Product-level Korean customs data support both channels. U.S. tariffs reduced Korean
imports from China and raised the unit values of imports from China, with the import de-
cline concentrated in industries exhibiting increasing returns to scale. In industries with
high pre-shock U.S.-export exposure, however, Korean imports from China and exports
to the U.S. both increased, consistent with rerouting.

In sum, the results show how Korea’s position between Chinese producers and U.S.
consumers shaped its response to the trade war. Dependence on Chinese inputs trans-
mitted the contraction in Chinese production to Korean import prices, whereas Korea’s
established links to the U.S. market facilitated rerouting. The balance between these two
linkages explains why the same tariff shock reduced Korea’s imports from China on av-

erage but increased Korean imports from China and exports to the U.S. in industries with
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high U.S.-export exposure. More broadly, our findings show that bilateral tariffs can re-
shape third-country links with the targeted economy differently across sectors, strength-
ening them through rerouting or trade diversion in some industries while weakening

input-sourcing links in others.
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A Proofs

A.1 Proof of Lemmal

The routing rule (10) and Assumption 1 give

T T \" e
ni:Pr<€0ij<1+—r):1_(1_1+r) =1-(1+7)" (46)

Continuity of the distribution makes the strict and weak cutoff rules equivalent in mea-

sure. For 7 > 0, inversion gives

_log(1—n;)

log(l1+1)’ 47)

K =

so k; € (0,00) and n; € (0,1) rank each other one-for-one. Direct differentiation gives

Cll’ll'

kit —-1_ K
it Ki(1+7) 1+ T(l ni), (48)
Mi _og(1+1)(147) 5, (49)
aKZ'
an,- o ‘ .

Kia_Ki = —(1 — Tll) log(l n,). (50)

Evaluation at zero yields dn;/dt|o+ = ;.

A.2 Proof of Lemma 2
Combining (21), (9), and (26) gives

1/(1—a0) | Ki + (77 — 1)(1 + T)—(K,-+17—1) -1/[(y—1)(1—a0)]

Ki+n—1 G

Py = (pw®)
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The preceding ratios show that

o/[(1=1)(1—-a0)]

ki + (np —1)(1 4 1)~ Ctn=1) 52)

Ki+n—1

YzC :(‘uwC)—a/(l—zw)
prP = pix =nw Py (53)

Equations (14) and (15) determine pX uniquely, and (27) then determines YX. Equations

(24), (16), and (23) determine the remaining quantities.

A.3 Proof of Proposition 1

For every finite T > 0, Equation (51) converges as «; | 0 to

1/(1—«
)]

Py = [yw (147 , le uwC P9, (54)

Equations (17) and (23) then imply n; = R; = 0. Log differentiation of these prices,
YE = P/, and ¢ = (p$) 7 establishes Proposition 1.
The same signs hold when rerouting is available. For every x; > 0, differentiating

Equation (51) gives

) —(xi+n) . —
dlog Py _ (1+1) ki+n—1 S (55)
dt 1— a0 ki+(n—1)1+ T)_(Ki+77_1)
Equations (53) and (24) therefore imply

dlog p% _ dlog Py
i Y Y (56)
dlogq% o2 t1og P
it ic 0 57)

In particular, when Chinese production exhibits constant returns to scale (x = 0), the

responses of the Korean price of Chinese goods and Korean final consumption of Chinese
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goods are zero:
dlogpS(ZO dlogquK:

dt ! dt 0.

The strict increase in p& and strict decline in ql%( therefore rely on @ > 0. The remaining

responses used in the full economy are given in the following lemma.

Lemma 3 (Auxiliary equilibrium responses). For every x; > 0, the remaining equilibrium

responses used to prove Propositions 3 and 4 are

% = 'yocadloc;# >0, (59)
% = (n—a—wcmy—oca(l—*y))dloc;#. (61)

If yaon > n — o, both dYX /dt and dm$, /dt are negative.

Proof. Equations (26), (53), (24), (15), and (27) give the first three responses. Aggregate

input demand in (16) gives

dlog m$ _ dlog YK _a _ry)dlogp%

dt dt dtr ' (62)
which yields (61). Under yaony > 1 — 0,
n—o—yaon <0, (63)
n—o—yaoy —ao(l—1) <O0. (64)
The positive response of the Korean price follows from yac > 0. O
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A.4 Proof of Proposition 2

Without rerouting, E; = YiK and M; = quK + mch Combining Equations (15), (14), and

(27) with Proposition 1 gives Equation (33). Intermediate input demand satisfies

dlog m$ B dlog YK ( )dlogpiCK
dt dt LR

_ =0 —qaoy —ao(l— 1)

N (1—a0)(1+1) '

(65)

Under condition (34), Korean output, exports, and intermediate imports all decline. Final

imports decline by Proposition 1, so total imports also decline. More generally,

dM; _ —zxo'zquI:( + [ —0—yaon —ac(1— ry)]mS(

dt (1—wao)(1+71) (66)

Total imports therefore decline whenever yaoy + ao(1 — ) > 1 — 0, and can also decline
when this weaker condition fails if the reduction in final imports exceeds the increase in
intermediate imports. This establishes that condition (34) is sufficient rather than neces-
sary for total import contraction. When Chinese production exhibits constant returns to

scale (x = 0), Chinese supply prices and final imports are unchanged, while

dM; (7 —o)m dE; (1 —0)E;
dr 147 >0, dr = 14T > 0. (67)

A.5 Proof of Proposition 3

Fix T > 0. Direct differentiation of (29), using Equation (55), Lemma 3, and (23), gives

% 02aC dlog Py

FE quT’ (68)
de( C d log Pill
= = ey = (= o) +ac(l = ) mi— 2, (©9)
dR o _ _ le P;
L = (14 1) T (pEP) IR — aoy — (- o) R—o= L, (70)
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dM;
dt

—(x: - dlog P;
= (1 +1) (D (pEP) B — ao?gf

dlo Pi
— [yaoy — ( — o) +ac(1 - 7)| mG e

. _ . legPZU
oy — (7 — )] Ri—"—.

(71)

The first term in the last equality is positive. The other three terms are negative because

yaon >n—o,v € (0,1),and dlog P;; /dt > 0.

The ratio of the positive term in (71) to each negative term is exactly

Ki(1+ )" (peP) Py,

ac2qf dlog Py /dt
_ (= ao)g [t (g =)+ ) et O
_(xo’z(l—l—T) Ki+77_1 P

K1+ ) (D) (€0 TP

[yaoy — (7 — o) + ao(1 — )] m$ dlog Py /dt

_ K KL= (10 CY (r—1)/ (1—ac) T (1 —ao)x;
= w w
o [ ) | feer— o st =D
1_;'_0“7(1_7)
i (= 1)(1 1) G 0]
ki+1n—1 ’

ki(1+ 7)) (pel) e ¢
oy — (n — 0)] R;dlog Py; /dt
i+ (g = (14 1)
1—ac Ki+1n—1
[wony — (17 —0)] (1 + 1) /1+T o (Kity+1) 7,
1

No multiplicative term has been omitted from these equalities.

The dependence of the ratios on x; follows directly from

i (= 1)(1+7) 0D

1+7
=1— (;7 — 1) A Z_(Ki+77)dzl

Ki+1n—1
0 |kit+(p-D(A+7) T T ~(ki1)
o P— = (5 1)/1 (logz)z dz >0,
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147 147
a%/ 7~ (it gy — —/ (logz)z~ "+t gz < 0. (77)
i1 1

The powers in (72) and (73) are positive because

U—1>0’ 1+¢w(1—'y)
n—1 1—ac

> 0. (78)

Thus the ratio of the positive term to each negative term in (72)—(74) increases strictly in
x;. The ratios relative to the declines in ql% and m% converge to zero as «; | 0 and diverge
to infinity as x; — oo. The ratio relative to the intensive decline in R; increases from the

tinite positive limit

(1—ao)y
layy — (7 — )] [(1+ 7)1 — 1] (79)

to infinity. Consequently, the ratio of the positive term to the sum of all three negative
terms increases strictly from zero to infinity as x; increases from zero to infinity.
Substituting the right-hand sides of (72)--(74) into (71) and cancelling the common

positive term gives

—

o—

dM;/dt 4 xo?(1+7) [x4+ (i = 1)1+ 1)~ Cetn=D ] 71
i (1+ T)—(Ki+’7+1)(piCD)—'7PI.’7J‘T B (1 — ao)x; Ki+n—1
0 K=y (0 Cy(yr—1)/(1—ac)] 27 [yaon — (1 —o) + ac(1 —9)|(1 + 1)
7 LT ) } =
_ l-yac
K+ (7 —1)(14 1)~ K- | =
kKi+n—1
[woy — (p —)](1+7) 1= (1 +7)~(5F0) Ki+n—1
- . (80)
1—aco Ki+1 K+ (n—1)(1+ T)_(Ki+77_1)

Each of the three terms subtracted on the right-hand side is the inverse of one of the ratios
in (72)--(74). Hence each is continuous and strictly decreasing in «;. The first two diverge
to infinity as «; | 0, while all three converge to zero as x; — co. Therefore the right-hand

side of (80) increases strictly from minus infinity to one. Since the denominator on the
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left-hand side is positive, there is a unique (1) at which dM;/dt crosses zero from

below.

At T = 0, Equation (55) gives dlog P;;;/dt = 1/(1 — ao). Evaluating (71) from the

right gives
dMi CD\—ypll—o
= K: y P.
dT 0+ Kl (pl ) iu =0
I
1—ao K| _g
_ e —(p—o)+ac(l—7) c
1— a0 iK =0 )
Therefore,

Mo Q0% 5| _o+ [yaon — (7 — o) +ao(1— 1) mG|
(0)

;0 (0) = TN — > 0.
(1 —ao) (p;7)7"Py -0
The zero-tariff calculation establishes the result.
A.6 Proof of Proposition 4
For T > 0, direct differentiation gives
inK . _[ no _( _0_)] YKlegP,'u
dT - Y ;7 ;7 i dT 4
dE; —(x; e
= (14 7)) (D) Pl
dlo P‘u
— [yaon — (y — o) YF=2
dlog Py

= ooy — (7 — )] Ri— =

The ratio of the positive term to the first negative term is

ki(1+ 7)) (peP) ey T

[yaon — (n — o)) YK dlog Py /dt
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(1 —IXO')KZ'
yeoy — (1 —0)] (14 7)

aoy(1=7)

= [ﬂ(wK)H(uwC)<7*1>/<17w>}'f [

ki + (7 — 1)(1 4 1)~ 1= ) Te0)
. (85)
Ki+n—1
Its power is positive because
aor(1—17)
1+ > 0. (86)
(7 =1)(1 —a0)

Equation (77) therefore shows that the ratio of the positive term to the decline in YX in-
creases strictly from zero to infinity as x; increases from zero to infinity. The ratio of the
positive term to the second negative term is exactly (74). It is also strictly increasing, but

it increases from the finite positive limit

(1—wao)y
lwony — (g — )] [(1 + 1)1 — 1]

(87)

to infinity because the second negative term is the intensive decline in R;. The preced-
ing ratios show that the ratio of the positive term to the sum of the two negative terms
increases strictly from zero to infinity as x; increases from zero to infinity.

Substituting (85) and (74) into (84) and cancelling the common positive term gives

dE;/dt B
(14 1) ) (pED) P
_ [‘u(wK)l—'y(‘uwC)(’y—l)/(l—om)] — [’7“077 — (77 — 0)](1 + T)

(1 —ao)x;
_1_ _xoy(1=7)
ki + (1 — 1)1 + 1)~ tatn=1) (—1)(1-a0)
kKi+n—1
e —(-0)]0+7)1-(1+ )~ (Kit1) Ki+n—1 )
1—ac0 Ki+1 Ki+(;7_1)(1_|_r)—(7<i+17—1)'

The two terms subtracted on the right-hand side are the inverses of the ratios in (85) and
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(74). They are continuous and strictly decreasing in x;. The first diverges to infinity as

k; J 0, and both converge to zero as x; — 0. Thus the right-hand side of (88) increases

strictly from minus infinity to one. Since the denominator on the left-hand side is positive,

there is a unique xF(7) at which dE;/dt crosses zero from below.

At T = 0, evaluating (84) from the right gives

art 0+ — K (pi ) Pill =0
_qeon = (= 0) \x
1—a0c Ple=0"
Therefore,
aon — (1 —o0)] YK

(1—a0) (pFP) 1Py, ”

The zero-tariff calculation establishes the result.
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B Additional Results

TABLE 8: Baseline DID with Different Fixed Effects

Dependent variable: Weight
1) 2) €)) (4) ©) (6) ) (®) ©)
CN x Post x TUSEN  _1,648** 14754 1341 -1.667** -1.491** -1.354** -2373%* .2.644*** -2166**
(0.542)  (0.534)  (0.490)  (0.548)  (0.538)  (0.493)  (0.893)  (0.923)  (0.953)
US x Post x TN-US 3,049 -2.918 -2.716 -3.049 -2.928 -2.727 -4.119 -4.757 -4.709
(2230) (2.312)  (2289)  (2.238)  (2.325)  (2.302) @ (2.829) (3.124)  (3.107)

US x Post 1.031% 0.951 0.948 1.033* 0.955 0.952 1.320% 1.403* 1.485%
(0.593)  (0.621)  (0.618)  (0.596)  (0.625)  (0.623)  (0.748)  (0.845)  (0.845)
CN x Post 0.257*  0.216* 0.202* 0.262*  0.221* 0.206* 0.465*  0.532**  0.426*
(0.128)  (0.120)  (0.109)  (0.129)  (0.121)  (0.110)  (0.233)  (0.247)  (0.247)
HS Codes HS4 HS6 HS8 HS4 HSe HS8 HS4 HS6 HS8
HS x Country FE Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes
HS x Year FE Yes Yes Yes
Observations 658,248 622,149 592,844 658,248 622,149 592,844 658,192 621,001 588,722

Notes: Each observation is at the HS10 product x origin country x year level. Column (7) reports our baseline results. Standard errors clustered at
HS4 in parentheses. * p<0.1, ** p<0.05, *** p<0.01.
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