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Abstract

Multinational enterprises (MNEs) dominate international trade, yet much of the literature on
optimal trade policy has overlooked their significance. Using confidential Census data, we show
that in response to the 2018-2019 U.S. import tariffs, MNEs reduced their import volumes from
affected countries more sharply than other firms. Moreover, MNEs lowered their tariff-exclusive
import prices by more than non-MNEs, suggesting transfer pricing. We develop a quantitative
general equilibrium model with multinational production in which firms set transfer prices on
intra-firm shipments, and derive sufficient-statistic formulas for optimal tariffs. We show that
multinational production attenuates standard terms-of-trade effects through the endogenous
relocation of production, generates profit-repatriation motives arising from foreign affiliate profits,
breaks Lerner symmetry so that tariffs imperfectly substitute for missing export taxes, and
weakens tariff compliance through transfer pricing. Optimal tariffs are 4.7%, far below the 20.5%

implied by standard terms-of-trade motives alone.
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the Federal Reserve Bank of New York, or the Federal Reserve System. The Census Bureau has reviewed this data
product to ensure appropriate access, use, and disclosure avoidance protection of the confidential source data used
to produce this product. This research was performed at a Federal Statistical Research Data Center under FSRDC
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1 Introduction

Tariffs are levied on goods that cross borders. Standard optimal-tariff theory treats a country’s trade
response to tariffs as arising from substitution among producers in different countries, taking the
price observed at customs as given. But a multinational facing a tariff can respond along margins
that standard analysis ignores: shifting production to a foreign affiliate to serve the destination
market without crossing the taxed border, or under-declaring the value of intra-firm shipments that
do cross it. These are not marginal choices — multinational enterprises account for roughly a quarter
of U.S. private-sector employment and 70 percent of aggregate exports and imports (Antras et al.,
2023). How does optimal trade policy change once firms can decide not just how much to trade, but
whether to cross the border at all and what to declare when they do?

We start answering these questions using confidential transaction-level data on U.S. imports
from the Longitudinal Firm Trade Transactions Database (LFTTD) of the U.S. Census Bureau, to
study how changes in U.S. import tariffs in 2018-2019 affected MNEs’ foreign sourcing. The key
advantage of these data over aggregate trade statistics is twofold: first, each transaction is linked
to an identifiable importer, exporter, 10-digit Harmonized System (HS10) product, and country
of origin, which allows us to study how individual firms’ trade relationships react to tariffs rather
than how aggregate trade changes. Second, our analysis draws on an indicator in the LFTTD that
distinguishes “related party” (RP) transactions, i.e., within multinationals, from transactions that
occur at arm’s length (AL). This allows us to compare the behavior of MNEs, which we define as
firms that engage in RP transactions, and non-MNEs within the same product and country cell, and
to compare the border prices of the same foreign exporter selling the same product simultaneously
through related-party and arm’s-length channels. Each of these comparisons would be invisible in
country-product data, where firm identities and trade relationships are aggregated away.

Our first key empirical result is that MNE import quantities respond more strongly to tariff
changes than those of non-MNEs. Comparing continuing importer-exporter relationships of MNEs
with those of non-MNEs, a 10 percent increase in tariffs reduces imported quantities by 1.9 percent
for non-MNEs compared with 6.0 percent for MNEs over 24 months. The differential survives
controls for importer size, ruling out the possibility that it simply reflects the fact that MNEs
tend to be larger firms. This finding is consistent with MNEs having a greater ability to reallocate
sourcing across affiliates in response to tariffs.

Our second empirical result concerns the tariff base itself. Among foreign MNE exporters
simultaneously making AL and RP sales of the same product to the United States, RP border
prices from the same country decline more after tariffs rise. At the 24-month horizon, a 10 percent
increase in tariffs is associated with a 3.8 percent greater border price decline for an MNE’s RP
relationships than for its AL relationships. This evidence is consistent with transfer pricing, since
the exporter controls the related-party price and can set it to reduce the tariff burden on intra-firm
shipments, but cannot do the same with arm’s length prices. For multinationals, tariffs affect not

only the quantity imported but also the price on which tariff revenue is collected.



These facts discipline a general equilibrium model of trade and multinational production. The
framework features two types of firms: local firms that produce exclusively at their headquarter
country, and MNE that can produce in multiple countries, facing bilateral frictions that reduce
productivity at foreign affiliates. Households have a nested-CES preference structure, with separate
elasticities governing substitution across varieties from different headquarter countries and substitu-
tion across production locations within a MNE; together, these determine how trade responds to
tariff changes.! Firms charge markups over marginal cost, and because tariffs can induce production
relocation, they also shift profits across borders — between home-owned affiliates abroad and
foreign-owned affiliates at home Establishing foreign production requires paying a fixed cost, and
therefore the decision to become a MNE is endogenous.

Multinational firms can also engage in transfer pricing, setting intra-firm border prices below
arm’s-length levels to reduce the tariff burden on intra-firm shipments. The extent of this under-
valuation rises with the tariff rate and is limited by the penalty imposed by the government for
departures from arm’s-length pricing. Because transfer pricing lowers the customs value on which
tariffs are collected, it reduces the effective protection a given statutory tariff provides.

We use this framework to study optimal tariffs in an open economy consisting of a small Home
country and multiple large Foreign countries. To model the small open economy, we extend the
methods developed by Caliendo and Feenstra (2024) and Demidova et al. (2024) to a setting with
multinational production. In the special case of no selection into MNE status and no transfer
pricing, the small-country assumption allows us to derive suficcient statistics formulas for optimal
tariffs, which isolate the distinct roles of production relocation and profit ownership. We derive
expressions both under perfect competition and under imperfect competition.

Our theoretical analysis delivers three main results. First, multinational production changes the
elasticity that governs the conventional terms-of-trade motive for tariffs. Second, profits earned
abroad by domestic MNEs create an additional motive for imposing tariffs. Third, profits earned at
home by foreign MNEs create a countervailing force that lowers the optimal import tariff.

First, under perfect competition, the optimal tariff is uniform across countries and takes the
familiar inverse-elasticity form, but the elasticity entering the formula is no longer a primitive
parameter. Instead, it is a composite of two primitives, whose weights are equilibrium objects.
Bilaterally, the trade elasticity between Home and a partner country is a weighted average of
the elasticity of substitution across varieties and the elasticity of substitution across production
locations within a MNE, where the weights on these two primitives are determined by how much
of Home’s sales to the partner flow through exports versus foreign affiliates. The optimal tariff is
an export-share-weighted average of bilateral trade elasticities across all trading partners. If, as
in our empirical estimates, substitution across production locations within MNEs is easier than
substitution across varieties, a tariff-induced rise in the Home wage encourages Home MNEs to

shift production to cheaper foreign affiliates more strongly than the elasticity of substitution across

!This specification is isomorphic to other theoretical formulations in which technological differences across countries
are smaller within firms than across firms.



varieties alone would imply. Trade is then more elastic than a trade-only model would predict,
lowering the optimal tariff relative to the conventional terms-of-trade benchmark. Multinational
production thus endogenizes the sufficient statistic used by optimal-tariff theory.

Second, under imperfect competition, multinational profits become an additional channel through
which tariffs affect Home welfare. A higher tariff induces multinationals to reallocate production
toward their foreign affiliates. This relocation increases the profits earned abroad by domestic
firms, which are repatriated to Home households, widening the trade deficit. By internalizing the
resulting increase in import demand, the planner sets a higher tariff than the terms-of-trade motive
alone would prescribe. This profit-repatriation motive is distinct from the profit-shifting mechanism
emphasized by Brander and Spencer (1981), Bagwell and Staiger (2012), and Ossa (2012), in which
tariffs affect profits only through changes in household income.

Third, when foreign firms also operate affiliates at Home, a countervailing force emerges. Lerner
symmetry breaks down: import and export taxes are no longer equivalent instruments, and the
import tariff takes on an additional role as a substitute for missing export taxes. Trade imbalances
now reflect not only the repatriated profits of domestic MNES but also the profits earned by foreign
affiliates operating at Home, which accrue to foreign households. The planner would ideally tax
these profits through export taxes; in their absence, lowering the import tariff serves as a second-best
substitute, since cheaper imports reduce the profitability of foreign operations at Home and partially
offset the repatriation of those profits to foreign households. The optimal tariff is therefore lower
than when only domestic firms operate as multinationals, though whether it lies above or below
the no-MNE benchmark depends on which force dominates: the profit-repatriation motive or the
missing-export-tax correction. Thus, what matters for policy is not only the size of a trade imbalance,
but also whether it reflects profits earned abroad by domestic multinationals or profits earned at
Home by foreign affiliates.

The analytical results do not allow for selection into MNE status and omit transfer pricing. To
analyze optimal tariffs in the full environment, we calibrate the model using the simulated method
of moments to match the U.S. economy, and compute optimal tariffs numerically. The empirical
patterns documented above are informative of key parameters in the model: the differential quantity
responses of MNEs and non-MNEs to tariffs discipline the elasticities of substitution across varieties
and across affiliates within a multinational, while the differential price response of RP versus AL
transactions within multinationals in the data discipline the model’s transfer-pricing technology.

We compute optimal tariffs under four model variants that differ in whether firms select into
multinational status and whether multinationals engage in strategic transfer pricing. When all
trade is carried out by multinationals, the optimal tariff is 7.4 percent. We compare this with the
sufficient-statistic formula derived under the small open economy assumption; the formula tracks
the numerical optimum closely. Its decomposition, however, reveals that the terms-of-trade motive
alone would call for a tariff of 20.5 percent, nearly three times the optimum. The profit-repatriation
motive pushes tariffs higher still. The force that pulls the optimal tariff far below these benchmarks

is the missing-export-tax correction: foreign affiliates earn substantial profits in the United States,



and the planner, lacking export taxes to recapture them, cannot raise the import tariff without also
increasing the profits repatriated by those foreign affiliates. Allowing for selection into multinational
status raises the optimal tariff to 12.1 percent, as local firms are less responsive to tariffs than
global firms, lowering the aggregate trade elasticity. The gap between the formula and the numerical
optimum widens, because the formula does not capture the contribution of local firms to aggregate
trade flows.

Transfer pricing reduces optimal tariffs further. In the global-firms model, it lowers the optimal
tariff from 7.4 to 4.7 percent; in the baseline with selection, from 12.1 to 10.9 percent. By eroding the
tariff base, transfer pricing weakens both the terms-of-trade and the profit-repatriation motives. The
effect is larger when all firms are multinationals, since every firm then has the ability to manipulate
its border prices.

We use these results to evaluate the welfare consequences of the 2018-2019 U.S. tariffs and the
gains from optimal policy. In the baseline model without transfer pricing, the 2018-2019 tariffs
generate a small welfare loss of 0.02 percent, in contrast with the modest gains found in models
without multinational production (see, for example, Antras et al., 2024b). Optimal tariffs yield
welfare gains equivalent to a 0.22 percent increase in consumption, compressed to 0.19 percent
once transfer pricing is incorporated. A planner who ignores multinational production and sets the
conventional inverse-elasticity tariff of roughly 15 percent achieves lower welfare than the MNE-aware
optimum; in the global-firms model, this policy turns welfare gains into outright losses. Accounting
for multinational production thus matters not only for the level and composition of optimal tariffs,
but also for the welfare assessment of actual trade policy.

Our paper contributes to several strands of literature. First, we contribute to the literature on
trade policy and multinational production. A long tradition studies how tariffs induce tariff-jumping
FDI (Goldberg, 1995; Blonigen and Feenstra, 1996), and quantitative models of multinational
production have shown that tariff changes generate third-country effects through the reallocation
of production across affiliates (Ramondo and Rodriguez-Clare, 2013; Tintelnot, 2017; Flaaen and
Pierce, 2019). We develop a tractable multi-country general equilibrium framework that nests both
trade and multinational production, and incorporates strategic transfer pricing, building on models
of intra-firm pricing under tax and tariff incentives (Bernard et al., 2006; Keuschnigg and Devereux,
2013; Egger and Seidel, 2013; Cristea and Nguyen, 2016).

Second, we contribute to the literature on optimal trade policy. The classical result that the
optimal tariff equals the inverse export supply elasticity (Johnson, 1951; Gros, 1987) has been
extended to environments with intermediate inputs, global value chains, and firm heterogeneity.
(Costinot et al., 2015; Lashkaripour and Beshkar, 2020; Costinot et al., 2020; Caliendo and Parro,
2022; Lashkaripour and Lugovskyy, 2023), but the firms in these frameworks are always domestically
owned. Antras and Staiger (2012) show that offshoring introduces new externalities that traditional
trade policy frameworks do not capture. We bring multinational production into the optimal tariff

problem, derive sufficient-statistic formulas, and show that foreign ownership of domestic production



fundamentally alters the optimal tariff.?

The closest work to ours in studying optimal tariffs with cross-border ownership is Blanchard
(2010) and Blanchard et al. (2025). They derive their results in specific-factors models where
cross-border factor ownership generates trade imbalances through factor payments, and show that
international ownership linkages are tariff-reducing, a finding we obtain as well. Our framework
builds instead on new trade theory: firms are heterogeneous, selection into multinational production
is endogenous, and trade imbalances arise from the reallocation of production across affiliates rather
than from cross-border factor payments. This distinction matters because tariffs themselves alter
the production decisions of multinationals, changing both the size and composition of the deficit.
Pujolas and Rossbach (2024), Ignatenko et al. (2025), and Itskhoki and Mukhin (2025) show that
trade deficits can enhance a country’s ability to manipulate its terms of trade, implying higher
optimal tariffs. Our analysis qualifies these findings: by endogenizing trade imbalances through
multinational production decisions, we show that what matters is not only the size of the deficit but
also whether it reflects profits earned abroad by domestic multinationals or profits earned at home
by foreign affiliates.

Third, we contribute to the empirical literature on the effects of the 2018-2019 U.S. tariffs
on trade and prices. Using product-country level data, Amiti et al. (2019) and Fajgelbaum et
al. (2020) find that border prices remained nearly constant as imports declined, suggesting full
pass-through of tariffs to importers. More recent work using firm-level data from the LFTTD
shows that this aggregate pattern masks substantial heterogeneity: Alviarez et al. (2025) and He
et al. (2026) demonstrate that tariff pass-through is incomplete within continuing buyer-supplier
relationships. We push this disaggregation further along two dimensions. First, we show that
MNE import quantities respond more strongly to tariffs than those of non-MNEs, consistent with
multinationals’ ability to reallocate sourcing across affiliates (see also Utar et al., 2025). Second,
among foreign exporters simultaneously conducting related-party and arm’s-length transactions,
we show that related-party border prices fall more sharply after a tariff increase, consistent with
multinationals manipulating the customs value of intra-firm shipments to reduce their tariff burden
(Swenson, 2001; Clausing, 2003; Bernard et al., 2006; Cristea and Nguyen, 2016).

The rest of the paper is structured as follows. Section 2 documents the differential response
of MNE and non-MNE imports to the 2018-2019 U.S. tariff changes and presents evidence that
multinational firms use transfer pricing to reduce the customs value of intra-firm shipments. Section 3
presents the theoretical model, while Section 4 derives sufficient-statistic tariff formulas for a small
open economy. Section 5 takes the model to the data and quantifies how multinational production

and transfer pricing shape the optimal tariff. Section 6 concludes.

2In independent work, Dyrda et al. (2024) study optimal unilateral tariffs in a model with multinational firms.



2 Motivating Empirical Facts

In 2018-2019, the U.S. imposed tariffs on solar panels, washing machines, steel and aluminum
products, and four waves of Section 301 tariffs on a wide variety of products from China. In this
section, we present three empirical facts regarding related-party imports and tariffs during this
episode to motivate the setup of our model. We first describe the data and then present the three

empirical facts.

2.1 Data for Descriptive Analyses

We use two main datasets. First, we obtain confidential transaction-level U.S. import data from the
Longitudinal Firm Trade Transactions Database (LFTTD) of the U.S. Census Bureau. These data
capture the universe of U.S. import transactions in goods and contain, for each import transaction,
an identifier for the U.S. importer, the 10-digit HS code traded, and the country of origin. The data
also report an identifier for the foreign seller and an indicator of whether the transaction is between
related parties.> We use the data for the period 2016-2021 and construct pre-tariff prices as the
ratio of the value to the quantity shipped.

We perform several standard data cleaning steps. First, we drop import transactions not for
consumption, i.e., warehouse entries. Second, we drop transactions that do not contain both an
import value and a quantity. This step ensures that we compute prices (unit values) from a consistent
set of observations for which both values and quantities are reported.* Third, we treat an importer-
exporter pair as related in any year in which it reports at least one related-party transaction, for
any product. Finally, as in Amiti et al. (2019), our regressions include only observations associated
with price changes smaller than 3 log points in absolute value to eliminate outliers.

We merge the import transactions data with data on base tariff rates at the HS10—country level
from the U.S. International Trade Commission, which capture MFN tariffs and any preferential
trade agreements. We then add to these base rates the U.S. tariff changes during the recent
period, collected from announcements in the Federal Register and from the United States Trade
Representative (USTR).5 We transform specific tariffs into ad valorem equivalents. Our final dataset

contains an ad valorem tariff rate for each country-product-month triplet.

2.2 Two Empirical Facts on Related Party Trade and the 2018-19 Trade War

We now document two empirical facts on multinational trade and the tariffs in 2018-19.

3Based on Section 402(e) of the Tariff Act of 1930, related-party trade includes import transactions between
parties with various types of relationships, including “any person directly or indirectly owning, controlling, or holding
with power to vote, 5 percent or more of the outstanding voting stock or shares of any organization.”

“In the publicly available data, this step is only possible at the product-country level, not at the level of individual
transactions. Heise (2024) shows that about 17 percent of transactions do not report a quantity in 1992-2017,
accounting for around 17 percent of imports.

®Qur tariff data are an updated version of the tariff dataset used by Amiti et al. (2019).



Fact 1: Quantities Decline More Strongly in Continuing RP than in AL Relationships

in Response to Tariffs

We first analyze how heterogeneity by related-party status influences the effect of tariffs on U.S.
imports. We implement reduced-form regressions to estimate the effect of monthly tariff changes on
import quantities and values, using specifications similar to those in Fajgelbaum et al. (2020). While
these authors conduct their analysis using publicly available data aggregated at the country-product
level, we estimate these regressions at the disaggregated importer-exporter—country-product-month
level in the LEFTTD, and use the resulting coefficients to discipline our model below.

Let f index an importer firm, x an exporter firm, ¢ index a source country, g an HS10 product,
and ¢ a month between 2016:m1 and 2021:m12. We aggregate the raw transaction-level data to the

fxigt level and run specifications of the form
Aln Yfrigt = Nfxig + Ngt + Nit +05]Ifa:t(RP) +BA ln(l +7—igt) + ﬁRPA hl(l +Tigt)]1fa:t(RP) +5fxz'gta (1)

where y 4 is either the quantity or value imported by importer firm f from exporter firm x in
country 4 of good g in month ¢, 1.4 is an importer firm by exporter firm by country by product
fixed effect, 1y and 7;; are product-time and country-time fixed effects, respectively, and 7;4; is the
statutory tariff rate for the product and country. The term I, (RP) is a dummy that indicates
whether the importer—exporter pair is related in month t.6 The coefficient Brp captures whether
related party (RP) trade responds differently from arm’s length (AL) trade to changes in tariffs.
We run this regression for differences over horizons of length 1, 3, 12, and 24 months. Standard
errors are clustered at the 8-digit HS code level.

The results in Table 1 indicate that—within importer-exporter relationships that continue
trading the same product—RP trade is more responsive to tariff changes than AL trade. Over a
one-month horizon, a 10% increase in tariffs reduces the quantity imported by 3.5% for AL trade
but by 5.6% for RP trade. The response is slightly larger over a 24-month horizon, rising to 3.8% for
arm’s-length trade and 6.9% for related-party trade. The pattern is similar for the value imported,
but the percentage decline in import value is larger than for quantity. Over a 24-month horizon, a
10% rise in tariffs lowers import value by 6.3% for arm’s-length trade and by 8.3% for related-party
trade. Overall, it appears that firms with related-party links find it easier to move production
between different countries across a firm’s affiliates than do firms with AL suppliers. This finding is
consistent with Utar et al. (2025) , who show that MNEs relocated their supply chains from China
to Mexico in response to the tariffs.

Our estimated elasticities are substantially smaller than those documented from country-product
level regressions in the literature due to the different level of aggregation used in our regressions.
In Appendix A.3, we aggregate the LFTTD data to the country-product level and conduct the
standard reduced-form regression in Fajgelbaum et al. (2020) for the period 2016-2021. We obtain

5This property could be time-varying because some pairs may initially be at arm’s length and then become related
parties, or vice versa.



Table 1: Effect of Tariffs — AL vs RP

1 mo 3 mo 12 mo 24 mo
Quantity
Aln(1l + 7ig¢) -0.349%** -0.252%** -0.388%**  _(.382%**
(0.058) (0.051) (0.041) (0.060)
AlIn(l + 7ig¢) 55 (RP) -0.215%%* -0.167*** -0.188%**  _(.312%**
(0.063) (0.048) (0.051) (0.064)
Value
Aln(1l + 7ig¢) -0.440%** -0.393%** -0.611%F*  _0.631***
(0.053) (0.050) (0.037) (0.063)
Aln(1 + 7ig¢ )L 44 (RP) -0.161%* -0.138%** -0.113** -0.194%**
(0.063) (0.047) (0.051) (0.066)
Importer-Exporter-Country-HS10 FE Y Y Y Y
HS10-Time FE Y Y Y Y
Country-Time FE Y Y Y Y
R? 0.094 0.122 0.199 0.297
Observations 31,170,000 26,480,000 15,970,000 8,831,000

Notes: Source: Census Bureau and authors’ calculations. Table reports the re-
sults of regressing the change in the quantity or value (y;4:) on the change in the
tariff (7;4¢). The regressions include importer firm-exporter firm-product-country,
product-time, and country-time fixed effects. Standard errors, adjusted for clus-
tering by HS8 product code, are reported below coefficient estimates. Coeflicient
on Iy, (RP) is omitted for brevity. *** ** and * represent statistical significance
at the 1, 5, and 10 percent levels.

much larger elasticities from these regressions, of around -1.0 for quantity and -1.1 for import value
over a one-month horizon, though these are still lower than the elasticities of around -1.5 for both
in Fajgelbaum et al. (2020). Once we shorten our sample period to end in April 2019 as in their
paper, we get nearly identical quantitative results.”

In our theory, we compare trade by MNEs and by non-MNEs. While MNEs predominantly
engage in RP trade, in principle they can also trade with some partners at arm’s-length. We next
examine whether the response of MNE imports to tariff changes differs from that of non-MNEs.
We define whether a firm is an MNE separately for each product, i.e., a firm could be an MNE
for some of its inputs but not for others, to account for differences in import behavior across
goods. Specifically, an importer-HS10 pair is defined to be an MNE if it engaged in at least one
RP transaction in the pre-tariff period 2016-17 and another RP transaction in the period 2019-20.
Thus, our analysis focuses on firms that continue to source goods via RP trade even after the tariffs
have been imposed. We compare the import behavior of this group of firm-product pairs to those
that are not MNEs. We define these as firm-products that do not import via RP at all but have at
least one AL transaction in the period 2016-17 and no RP trade but at least one AL transaction in
2019-20. We drop the remaining firm-product pairs, i.e., those that we cannot clearly classify as one
group or the other. These include, for example, cases where an importer used only arm’s-length

trade to source a product in 2016-17 but then also uses RP trade in 2019-20, or vice versa.

"As in their paper we do not find an effect of tariffs on foreign export prices.



Table 2: Effect of Tariffs — MNE vs Non-MNE

Panel a: Combined regression

1 mo 3 mo 12 mo 24 mo
Quantity
Aln(1l + 7ig¢) -0.243%** -0.171%** -0.210%*%*  _0.189%**
(0.074) (0.056) (0.044) (0.064)
Aln(1 + 7i4¢)l sy (MNE) -0.247%%* -0.244%** -0.323%**  .(0.414%**
(0.074) (0.054) (0.046) (0.062)
Value
Aln(1 + 74¢) -0.379%** -0.385%** -0.532%*F*  _(.524***
(0.070) (0.056) (0.043) (0.064)
Aln(l + 7i4¢)lpg(MNE) -0.160** -0.115%* -0.151%%*  (0.233%**
(0.072) (0.051) (0.045) (0.061)
Importer-Exporter-Country-HS10 FE Y Y Y Y
HS10-Time FE Y Y Y Y
Country-Time FE Y Y Y Y
R? 0.093 0.117 0.181 0.285
Observations 19,150,000 16,740,000 11,320,000 7,028,000
Panel b: Separate regressions for MNE and Non-MNE
Quantity: Non-MNE -0.341%%%* -0.323%** -0.297FF*  _0.379%**
Quantity: MNE -0.434%** -0.357*** -0.494%*%*  _(.581***

Notes: Source: Census Bureau and authors’ calculations. Panel a reports the
results of regressing the change in quantity or value (y;4:) on the change in the
tariff (7;4¢) and its interaction with an indicator for multinational enterprises.
Panel b reports coefficient estimates from separate quantity regressions run for
MNE and Non-MNE firms. The regressions include importer firm-exporter firm-
product-country, product-time, and country-time fixed effects. Standard errors,
adjusted for clustering by HS8 product code, are reported below coefficient esti-
mates in Panel a. *** ** and * represent statistical significance at the 1, 5, and
10 percent levels.

We then run a regression on the subsample of importers classified as MNEs or non-MNEs that
is similar to specification (1), but includes a dummy for whether the importer-product pair is an
MNE:

AN Ytzigt = Nfzig + Mgt + it + LAI(L + Tige) + BuneA (1 + Tig) L1 g(MNE) + € t2ige,  (2)

where Iy, (MNE) is an indicator equal to one if the importer-product pair is classified as an MNE.

Panel a of Table 2 shows that MNEs respond more strongly to tariff changes than non-MNEs at
all horizons. Over a one-month horizon, a 10% increase in tariffs reduces the quantity imported by
non-MNEs by 2.4%, while MNEs lower their imports by 4.9%. Over 24 months, the reduction is
1.9% for non-MNEs and 6.0% for MNEs. As in the comparison of arm’s-length and related-party
trade, the pattern is similar for the value imported, but the elasticities are larger. We note that the
number of observations is significantly smaller in Table 2 than in Table 1 because importer—product
pairs that do not have continuous MNE or non-MNE status are dropped. However, we still capture

nearly all of the import value in Table 1. At the one-month horizon, the specification focusing only



on continuing MNEs and non-MNEs captures about 75% of the import value included in regression
(1), and about 90% over 24 months.

We next run the regression (2) for the change in quantity separately for Non-MNEs and for MNEs,
omitting the interaction between the tariff change and MNE status, and report the coefficients on
the term Aln(1 + 74) in Panel b of Table 2. These results will be used for the calibration of our
model below. In this specification, Non-MNEs and MNEs are allowed to have different values of
the fixed effects, which aligns with our model. We find larger elasticities for Non-MNEs with this
specification than with the combined regression in Panel a, and a smaller gap between MNEs and
Non-MNEs. However, qualitatively the results are similar, with MNEs responding more strongly to
tariff changes than Non-MNEs.

We explore whether MNEs respond differently to tariffs for transactions that are RP versus
those that are AL. Across all products, the average MNE in our data sources 77% of its imports via
related-party trade, with the remainder via arm’s-length trade. We therefore re-run regression (2)
with an additional interaction between the tariff change, the MNE status dummy, and a dummy
for whether the MNE is trading with a related party. Results in Appendix A.4 show that MNEs
reduce their imported quantities more strongly in response to tariffs than Non-MNEs even for AL
trade across all horizons except at the one-month interval. They reduce their RP trade slightly
more. Overall, these findings show that MNE status itself is important for understanding importers’
adjustment to tariffs.

One possibility is that the stronger response to tariffs that we attribute to MNEs is driven
by firm size, as MNEs tend to be larger on average than Non-MNEs. We test this possibility by
including in regression (2) an interaction between the tariff change and firm size as a control. We
measure size in two ways: first, using a dummy that is equal to one if firm f’s imports of product g
were above the 90th percentile of imports for that good in 2016-17; and second, using a dummy that
is equal to one if f imports g from more than one country in that time period. Results in Appendix
A5 still show a significantly stronger quantity response to tariffs for MNEs than for Non-MNEs
even with this additional control, but larger firms also tend to have a greater elasticity of imports.

As a robustness check, in Appendix A.7, we run regressions using publicly available data in
which we interact the tariff change with an industry’s share of RP trade as the right-hand side
variable, and show that industries with more RP trade display stronger responsiveness of imports to

tariffs, consistent with our findings.

Fact 2: Evidence of Transfer Pricing

We next examine how import prices (exclusive of tariffs) respond to a change in tariffs. Standard
trade theory suggests that, if supply curves are not perfectly elastic, import prices should fall in
response to higher tariffs as foreign exporters absorb some of the tariff effect. Earlier work has
shown that import prices basically did not decline in response to the tariffs in 2018-19, for example
Amiti et al. (2019) and Fajgelbaum et al. (2020). However, these papers used data aggregated to the

country-product level. In our regressions at the importer-exporter-product level, we find evidence
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that foreign exporters lowered their prices in response to the tariffs. Comparing the coefficients
for the change in import value and import quantity in Table 1 and Table 2, we find that both
MNEs and Non-MNEs saw lower tariff-exclusive import prices, as import values fall by more than
quantities. Focusing on Table 2, over a 24-month horizon, an increase in tariffs of 10% is associated
with a decline in the tariff-exclusive import price of 3.4% for Non-MNEs (as quantities fall by 1.9%
and import values fall by 5.2%). For MNEs, a 10% increase in tariffs is associated with a decline
in prices of 1.5%. This finding is consistent with Alviarez et al. (2025). These authors also find
that import prices in the U.S.-China trade war fell within continuing relationships in response to
tariffs. Recent work by He et al. (2026) argues that incomplete pass-through within relationships
and complete pass-through at the aggregate level reflect a compositional shift of imports towards
higher-priced relationships, which offsets the import price decline within relationships. These papers
do not separately analyze AL and RP trade.

Our finding that import prices for MNEs fell less than those of Non-MNEs suggests that MNEs
did not reduce their within-firm import prices to lower their tariff burden. However, MNEs and
Non-MNEs face different supply curves. To investigate this possibility, we next examine price
setting within MNEs by comparing the prices of an MNE’s AL transactions to the prices of the
same MNE’s RP transactions. Since prices should be set by the exporter, any differential price
change of the exporter for its within-firm (RP) transactions and its transactions with AL buyers
could be attributed to transfer pricing.

To explore the possibility that MNE exporters set different prices for AL and RP buyers, we
define exporter-product pairs that are MNEs in a similar way to importers as those that engage in
at least one RP transaction in 2016-17 and another RP transaction in the period 2019-20. For these
MNEs, we aggregate the data to the exporter-country-HS10 product-related party status-month

level. We then run:
A lnpwigrt = Nzig + Ngt + Nit + /BA 111(1 + Tigt) + ﬂRPA ln(l + Tigt)Ha:igr(RP) + Exigrt, (3)

where the left-hand side denotes the change in the tariff-exclusive price (unit value), and on the
right-hand side I4-(RP) is equal to one if the transaction of exporter  from country ¢ for product
g and related party status r is RP. We restrict our sample to only exporter-country-product-month
observations where we can compute a price change for both AL trade and RP trade. Thus, by
construction, our sample includes for every exporter and month both an AL and an RP transaction
of the same product. Across all horizons, this sample includes about 10% of the imports by value
included in the regression with all MNEs in Table 2.

Results in Table 3 indicate that, over the 12- and 24-month horizons, MNE exporters lower their
price by significantly more than Non-MNEs. At the 12-month horizon, a 10% increase in tariffs is
associated with a fall in the RP price that is 2% greater than the decline in the AL price. This
difference grows to 3.8% over 24 months. We do not find a significant decline in the AL price of
MNEs.

Cristea and Nguyen (2016) argue that it is easier for firms to engage in transfer pricing for
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Table 3: Effect of Tariffs on Prices

1 mo 3 mo 12 mo 24 mo

Price
Aln(1 + 7ig¢) -0.209 -0.122 -0.172 0.037

(0.163) (0.105) (0.110) (0.190)
Aln(1 + 7ig¢) - Tuigr (RP) 0.002 -0.038 -0.202%*%  -0.375%***

(0.109) (0.066) (0.099) (0.116)
Exporter-Country-HS10 FE Y Y Y Y
HS10-Time FE Y Y Y Y
Country-Time FE Y Y Y Y
R? 0.171 0.201 0.320 0.426
Observations 1,301,000 1,090,000 542,000 302,000

Notes: Source: Census Bureau and authors’ calculations. Table re-
ports the results of regressing the change in the tariff-exclusive unit
value (Yiq:) on the change in the tariff (7;4;). The regressions include
exporter firm-product-country, product-time, and country-time fixed
effects. Standard errors, adjusted for clustering by HS8 product code
are reported below coefficient estimates. ***, ** and * represent sta-
tistical significance at the 1, 5 and 10 percent levels.

differentiated products. For these types of products, firms can more easily attribute deviations from
arm’s-length pricing to differences in product quality or complexity than for commodities, which are
traded on organized exchanges. To examine this inution, we restrict our sample to “differentiated”
products according to Rauch (1999), and re-run regression (3). Results, in Appendix A.6, indicate
a stronger average price response: at the 12-month horizon, the average tariff-exclusive price for AL
transactions falls by 2.4% instead of an (insignificant) 1.7% for a 10% tariff increase. The difference
between AL and RP transactions is broadly stable: while the gap increases at the 12-month horizon,
indicating that a 10% increase in tariffs is associated with a 2.9% greater fall in RP prices than AL
prices for differentiated products, the gap at the 24-month horizon is slightly smaller.

We also consider a more stringent version of regression (3) where instead of exporter firm-country-
HS10 product, product-time and country-time fixed effects we include exporter-product-time fixed
effects. These fixed effects more stringently control for the supply curve facing a given exporter, and
absorb the baseline tariff response 3. Thus, in this specification, only Srp, the difference between
AL and RP pricing, is identified. Results, in Appendix A.6, are similar to before and show that the
differential price response of an exporter MNE for AL versus RP relationships also hold with this
specification.

Overall, our results suggest that MNEs engage in transfer pricing: they tend to reduce their
prices more in related party transactions, possibly to reduce their tariff burden and to shift profits
from the foreign affiliate to the U.S. This finding is consistent with several papers that have found
evidence for transfer pricing by MNEs (e.g., Bernard et al., 2006), for example in response to

differences in taxes (Clausing, 2003).
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Additional Results

In Appendix A.1, we show that related-party importers and exporters tend to be larger than their
arm’s-length counterparts. The average RP importer accounts for 11.5% of imports within an
HS10—country cell in 2017, compared with 7.7% for the average AL importer. Similarly, the average
RP exporter accounts for 8.0% of U.S. imports within HS10—country compared to 6.0% for AL
exporters. This result will support a model with selection into multinational firms versus local or

independent firms below.

3 Theoretical Framework

The model features N countries and a single sector. In each country, there are two types of firms,
which we refer to as local and global. Local firms produce only domestically and serve foreign
markets through exports. Global firms operate production facilities both at home and abroad, using
all production locations to serve destination markets. The total measure of firms of a given origin is
exogenous; however, the decision to become a global firm is endogenous.

We adopt the following indexing conventions. Letters ¢, [, and m denote countries. Goods are
identified by their variety w € €, the country of origin ¢ € N, and the location of production
leNB

3.1 Households

In each country, a representative household supplies labor inelastically and consumes goods produced
by both local and global firms from all countries. The representative household in country m has

preferences given by

o—1

N
U, = lz / Qum (W) dw] , (4)

i—1 Y wEL

where @Q; m(w) denotes country m’s consumption of variety w originating in country ¢, itself a CES

bundle over final goods produced by firms across different production sites

N o Eil
Qim(w) = [Z Gfim (W) = 1 : (5)
=1

The (exogenous) set of varieties originating in country i is denoted by €2;, and ¢ > 1 and £ > 1
are the elasticities of substitution across distinct varieties and across production locations within a

given variety, respectively.’

8Throughout the paper, the terms headquarters, origin country, and origin of ideas are used interchangeably.

9Whereas ¢ here is a preference parameter, it could equally reflect substitutability in the production technology
of a multinational firm. As discussed in Antras et al. (2024a), this specification is isomorphic to the one used in
Tintelnot (2017), in which each firm has a continuum of products that can be produced in various locations, with
productivities drawn from a Fréchet distribution. The parameter o also governs substitution across varieties within an
origin country; this dimension plays a limited role in the analysis.
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This preference structure implies the following demand system for each variety:

d w 1—¢ ' w 1—0
pgl,lm (w) qg,lm (O.)) = (%) <‘P’LJ;WE)> Em, (6)

where E,,, denotes household income, and P, and P;,,(w) are country m’s dual price indexes to

equations (4) and (5).

3.2 Global and Local Firms

We consider two types of firms, local and multinational. For simplicity, we assume that multinational
firms operate globally; hence, we refer to them as global firms. This abstracts from heterogeneity in
plant location decisions across multinational enterprises (e.g., Tintelnot, 2017), which is not the
focus of our study. This modeling choice provides a parsimonious way to capture the increasing
role of global firms in international trade and the growing importance of intra-firm trade. It is
motivated by tractability and by evidence from many countries that a small number of superstar
firms account for most aggregate trade (Bernard et al., 2018). Given their scale, these firms are
likely well approximated as global firms.

Local firms are headquartered in country ¢ and operate a single production location, namely their
headquarters. They therefore serve destination market m only through exports from ¢. Global firms
are also headquartered in country ¢, but they can organize production across multiple locations and
use this network to serve destination markets worldwide. In that sense, multinational production
expands the set of locations from which a firm can reach a market, while the headquarters remains

the origin of the variety and of the firm’s productivity.

Local Firms. A local firm produces a unique variety w in the same country in which it is
headquartered and serves all destination markets through exports. Output shipped to destination
market m increases linearly with labor input:
i () = 22 ), @
Tim
where 7, > 1 denotes the iceberg trade cost for shipping goods from country ¢ to country m, and
A; ;iz(w) is firm-level productivity, given by the product of a country—specific and a firm-specific
component.' Local firms have a single location of production; therefore, qu’m (W) = Qim (w).
We do not impose a specific market structure for local firms. Instead, we assume that firms
charge prices equal to a constant markup g over marginal cost. Accordingly, the producer price

charged by a local firm is
Piim (@) = H 2 ;. (8)
’ Aiiz (w)

10WWe normalize 7;; = 1.
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where w; denotes the wage in country ¢. This formulation nests both monopolistic and perfect
competition as special cases without requiring changes to the preference structure.

Let t;,, denote the (one plus) tariff rate on goods imported by country m from country i. The
consumer price paid when importing from a local firm is then P ,,(w) = pﬁim(w) = timPiim (W),
since local firms produce exclusively in their headquarters location.

The profits for a local firm are proportional to its sales, and given the demand in equation (6),

these are given by:
Tuim(@) = (1= 3) 1 Pa () Qi (). 9)
/) tim
Global Firms. Global firms differ from local firms along two dimensions: their ability to produce
in multiple locations and serve foreign markets from those sites, and their ability to conduct intrafirm
trade from the production site to the destination market before the good is distributed to final
consumers.

Production for a global firm involves two stages before reaching consumers. Production begins
at an upstream production-subsidiary (u) in location [, where the firm produces a location-specific
variety w, which is shipped to country m. In m, the good is handled at no cost by a distribution-
subsidiary (d) owned by the firm who then sells directly to the consumer.

The production technology for the subsidiary is similar to that of a local firm. Output destined
for the distribution unit in market m, produced at location [, is proportional to labor input, with

the production function given by:

A1z (w)

TimYi,l

i (@) = Cigm (W) - (10)

Relative to equation (7), the technology for global firms includes the parameters A;; and v;; > 1,
both of which capture the efficiency loss from producing outside the firm’s headquarters.'!

The distributor imports the location-specific variety from the production-subsidiary paying the
corresponding import tariff before re-selling the good to the consumer. Since the distributor handles
the good at no cost, the good offered to the consumer satisfies qglm(w) = ¢}, (w). The assumption
of a distributor in each destination market implies that global firms serve all markets from all
production locations.

The multinational enterprise (MNE) adopts the following pricing rule. We assume that total
firm-level markups for MNEs are identical to those of non-MNE firms. However, MNEs can choose
how to allocate profits from a sales transaction between the location of the production-subsidiary and
the destination market where the distribution-subsidiary operates. Let yj!;, (w) denote the markup
applied in the production-subsidiary and ,uglm(w) the markup applied by the distribution-subsidiary
in the destination market. The price that the distributor charges in the destination market, pﬁf m (W),

equals:

d d
Piim (w) = Hiim (w) tlmpzlm (w) ’ (11)

"'We impose the normalization v; ; = 1.
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with p}',,, (w) the price set by the production-subsidiary:

o u Tim Vi, lW]
, = ! BLUCR L ety 12
pz,lm (w) Mz,lm (w) Ai’lZ (w) ( )

We impose the constraint '), (w)u?,lm (w) = p, where p is the overall firm-level markup. To
rule out loss-making transactions at any stage, we assume that markups are weakly greater than
one. Accordingly, the production subsidiary sets a markup 1 < i 1 (w) < p, while the affiliated
distributor in the destination market sets a markup 1 < ,uglm(w) < p.

Note that global firms can reduce the tariffs collected by customs, and therefore its tariff burden
without affecting the price charged to consumers. To see this, consider two firms with the same
marginal cost, one being local and the other global, exporting to the same destination. The local firm
charges its full markup at the border, so the tariff is levied on a high price. By contrast, the global
firm can shift markups across stages: it may set a low transfer price for the intra-firm transaction at
the border and apply a higher markup in the destination market. Given that the combined markup
for the global firm is constrained to be the same as that of the local firm, both organizational forms
charge the same final retail price but the global firm reduces its tariff base by shifting markups to
the distributor stage.

Total MNE profits from sales to market m equal the sum of the distributors’ profits in that

market and the profits of all production subsidiaries:

N
Hi,m<w>:2[<1— 1(w)>+ o (1—1> 1] P (@) ahn (@) (13)

d u
=1 Hiim Hiim Hiim (W) ) tim

The term pf;lm (w)qz‘%lm (w) represents household expenditure on the location-l component of variety

w produced in country [. Of this, a share (1 — dl()> accrues as profits to the distributor in the

i,lm

destination market. The remaining share ——— is remitted to the production subsidiary: of these

payments, a fraction <1 — m) becomes subsidiary profits, while the rest covers production
costs. Because subsidiaries receive payments net of import tariffs, each subsidiary’s contribution is
weighted by ﬁ

Two features of the MNE’s profit expression are worth noting. First, since the final consumer price
depends only on the product 4!, (w) ,uglm (w) = w and not on the individual markups, total household
expenditure pﬁlm(w)qglm(w) is invariant to the choice of (uﬁlm(w),,uglm(w)). Second, because
household expenditure for a given production location [ is invariant to the choice (pf,,,(w), ,uﬁlm(w)),
the optimal markup split for each location [ is independent of the splits chosen at all other production
locations. As a result, since subsidiary revenues are discounted by tariffs relative to distributor
revenues, in the absence of penalties for such manipulation of the the markup split, it would set
Him(w) =1 and uglm(w) = u whenever cross-border transactions are subject to an import tariff,

booking all profits at the distributor stage and lowering its tariff burden on intra-firm transactions.?

2Import subsidies would flip the result: the firm would want to set a higher markup at the production stage
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Engaging in transfer pricing, however, is costly for the firm. Whenever the price reported to
customs authorities deviates too far from the customs authority’s expectation the firm pays a
penalty. Following Egger and Seidel (2013), we assume that the penalty depends on the misreported
price according to the Arm’s length principle.'® Global firms should set internal prices as if they
were arm’s-length transactions, implying that they charge the full markup, u, at the border.

The customs authority in country m penalizes deviations between the reported transfer price and
the arm’s length price, with the magnitude of the penalty increasing in the size of the transaction.
The total penalty paid by the MNE when selling to country m from a production location in country
[ is!?

Titm () = 6= (1 = 1t (@) i (@) @ (), (14)

with ¢; i (w) = Timyi,1wi/Aiz(w) the production-subsidiary unit cost. In equation (14), the parameter
a > 1 governs the convexity of the penalty on the misreported price, and the parameter x > 0
governs its scale. The parameter § € (0,1) indicates that the firm does not expect to repay the
entire difference in the revenue streams, and can be thought of as the probability of being caught.!?
The MNE chooses the two markups, p3',,(w) and ,u;%lm (w), for each location of production | and

destination market m to maximize profits, balancing tariff savings against expected penalties'®

N N N
max IT; (W) — T i (w)
(@) > Lpad, (@)1} mz::l o m;; o
St (@) (@) = V. (15)

It follows from our previous discussion that if kK — 0, lowering the tariff burden by shifting profits
to the distributor carries no penalty and therefore the MNE sets pf),, (w) = 1 and ,u;-{lm(w) = /.

If Kk — oo instead, any deviation from the arm’s length principle generates infinite penalties and

relative to the distributor. In the main text, we discuss the solution for import tariffs only.

13The arm’s length principle is the international standard endorsed by OECD countries for determining the
pricing of transactions between associated enterprises across borders. It is primarily used for tax purposes to ensure
that multinational enterprises (MNEs) set prices for intra-group transactions as if they were conducted between
independent parties under comparable conditions. This principle is articulated in Article 9 of the 2010 OECD Model
Tax Convention on Income and on Capital.

Y There are different ways in which the literature has specified the penalty function. For example, in Bernard et
al. (2006) and Cristea and Nguyen (2016) the penalty is a convex function of the misreported income. In Swenson
(2001) instead the penalty is based on proportional deviation in prices. Finally, in Davies et al. (2018) the penalty
only depends on price deviation and a fixed payment. Our choice of penalty function is guided by tractability.

15To close the model we assume that this penalty is collected by the tax authority in country m and rebated
lump-sum to the household. Later on we assume that profits of global firms go back to their headquarters country.
Hence, the penalty is a transfer from the headquarters country to the country imposing the import tariff.

16 Alternatively, one could set up the problem as one where global firms choose prices for internal transactions and
consumer prices given household demand and the constraint that prices cannot be set below unit costs. In Appendix
B.3, we show that absent transfer pricing penalties the solution to this problem coincides with ours when p = o /(o —1).
We do not adopt this approach for two reasons. First, we want to keep the problem of global firms consistent with
that of local firms. Second, when transfer pricing penalties are positive there is double marginalization. The firm’s
partial adherence to the arm’s length principle causes both internal prices and consumer prices to be set as markups
over marginal cost, with a combined markup that is larger than = o/(c — 1).

17



the MNE sets '), (w) = p and uﬁlm(w) = 1. In general, the first-order condition for problem
(15) with respect to pg,,(w) (after substituting u‘ilm(w) = p/pim(w)) implies a markup for the

production-subsidiary that is non-increasing in productivity and given by

A, ti — 1\ a=1

Tim Vi, | W]

Setting a lower markup for the production-subsidiary reduces the MNE’s tariff burden, but it
increases the expected penalty. The optimal markup in equation (16) balances these two opposing
forces. When import tariffs are low, the benefits of setting a low markup for the production-subsidiary
are small relative to the expected penalty, and the multinational chooses uﬁlm(w) so that its price is
closer to the arm’s length principle. In the limit, when there are no import tariffs (¢;,, = 1), there
are no tariff savings and the firm sets ,ugl’lm(w) = 1 and p),,(w) = p. Conversely, when import
tariffs are high, it becomes more attractive for the MNE to economize on tariff payments, despite
the associated penalties, and this incentive is higher for more productive MNEs.'” Taking the
maximum on the right-hand side reflects the fact that the firm might otherwise choose a markup
for the production-subsidiary below one, which is not allowed.

This adjustment in u?’lm(w) has direct implications for tariff pass-through. Since a higher tariff
lowers uzlm(w) and therefore the subsidiary price at the border, the model predicts incomplete
pass-through at the border — a prediction consistent with Empirical Fact 3 in Section 2, where we
document that related-party prices at the border decline in response to tariff increases. For the
price that the consumer pays in the destination market, however, pass-through is complete since the
consumer price, given by equations (11) and (12), depends on the product pg,, (w) N;'i,zm (w) = prather
than on the individual markups, so transfer pricing does not affect consumer price pass-through.

Finally, becoming a global firm with this structure of production and pricing to market is an
endogenous choice. Global production requires a fixed cost of f; units of labor in the headquarters
country. This cost reflects the overhead required to coordinate operations across borders, and in

our model it governs firms’ selection into local or multinational status.

3.3 Equilibrium

We close this section with a description of the model’s equilibrium. An equilibrium, given import
tariffs, consists of an allocation, prices, measures of global firms, and productivity thresholds that
satisfy the following conditions: (i) households maximize utility subject to their budget constraint,
i.e., equation (6) holds; (ii) local firms set prices according to equation (8), while global firms set
prices according to equation (11), (12), and (16); (iii) firms select into global and local firms; (iv) the
government collects tariff revenue and transfer-pricing penalties and rebates them lump-sum to the
household; and (v) markets clear. We provide a full definition of the equilibrium in Appendix B.1.

We assume that profits are redistributed to the household in the country where the firm is

"The parameter o mediates the responsiveness of export prices to changes in import tariff relative to the arm’s
length benchmark. In Section 5 we use our empirical results to calibrate this parameter.
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headquartered, which implies that trade flows need not be balanced. The balance of payments
identity states that the current account equals the sum of net exports and net income from abroad.
The net foreign income reflects differences between profits generated by domestic firms located

abroad and profits generated by foreign firms located in the domestic economy.

4 Optimal Unilateral Import Tariffs

A central contribution of this paper is to characterize optimal import tariffs in an environment with
multinational enterprises (MNEs), and to understand how the presence of multinationals modifies
standard optimal tariff results derived in models with exporting firms only.

We study a domestic planner that unilaterally chooses trade policy to maximize domestic welfare.
Solving this problem in the full environment described in Section 3 is analytically challenging.
To build intuition and isolate the primitive economic forces shaping optimal tariffs, we begin by

characterizing the optimal tariff under three simplifying assumptions.

4.1 Three Simplifying Assumptions

Assumption 1 (A Small Open Economy). We consider an economy in which country m, a small
open economy, chooses its trade policy unilaterally. In standard trade models with only exporting,
a country can be small in two senses. It may have a small population and therefore produce little
relative to the rest of the world. It may also be effectively remote — if export costs are sufficiently
high, its goods represent a negligible share of foreign absorption even if the country is not small
in population terms. Building on Alvarez and Lucas Jr (2007), Demidova and Rodriguez-Clare
(2013), Caliendo and Feenstra (2024), and Demidova et al. (2024), we construct the small open
economy as the limit of a sequence of economies indexed by n, scaling population, export costs, and

multinational production frictions for country m as

1—-0 —

Ly, =nT=—<L,,, (17)
Tmj = nl/(l_a)%mj Vj #m,
Ym,j = nl/(l_a)ﬁm,j Vj 7& m,

and analyzing the limit as n — 0.

Earlier work in this literature relied on scaling population alone (Alvarez and Lucas Jr, 2007;
Demidova and Rodriguez-Clare, 2013). Caliendo and Feenstra (2024) and Demidova et al. (2024)
showed that this generates undesirable properties and that jointly scaling population and export
costs resolves them, delivering a well-behaved limit with finite wages in which foreign prices are
independent of country m’s policies, and import shares are strictly between zero and one, consistent
with observed expenditure patterns in the data.

With multinational production, however, these two channels are not sufficient. As export costs

rise without bound, country m’s firms would optimally substitute away from exporting and serve
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foreign markets exclusively through affiliate production, bypassing trade frictions entirely. A country
could therefore be entirely remote in terms of trade yet still influence foreign prices through the
activity of its foreign subsidiaries. To rule this out, we also scale multinational production frictions as
in the third line of equation (17). As n — 0, it becomes increasingly costly for firms headquartered
in m to serve foreign markets through either exports or affiliate production, ensuring country m’s
influence on foreign markets vanishes in the limit.

Under this parameterization, there exists a well-defined limit equilibrium in which the vector of
foreign wages is independent of country m’s fundamentals — including its import tariffs — while the
domestic wage w,,, remains finite and import and multinational production shares remain strictly
positive.!® In this limit, country m cannot influence foreign relative prices through its trade policy
and is therefore a small open economy. However, the domestic relative wage w,,, remains endogenous

and responds to country m’s trade policy.

Assumption 2 (No Selection into Global Firms). Second, we abstract from selection into
multinational status by setting the fixed cost of becoming a MNE, f;, equal to zero in all countries.
In equilibrium, all firms are global and operate production facilities in every location, serving foreign
markets through both exporting and multinational production. As a result, in each headquarters
country there is a representative multinational firm. This assumption provides a polar benchmark
in which all firms engage in multinational production, in contrast to standard optimal tariff analyses

where trade is conducted exclusively by local exporting firms.

Assumption 3 (Infinite Transfer Pricing Penalties). Finally, we restrict pricing behavior by
setting the penalty on transfer pricing, x — oco. This assumption allows us to abstract from strategic
transfer pricing considerations and focus on how multinational production decisions affect optimal
trade policy. Under this restriction, the representative multinational sets markups for internal
transactions to p;;,, = p, and therefore, ,uglm = 1. As a result, the representative multinational
prices at the border at a markup p over marginal cost, the same rule that governs prices for local

exporting firms.

4.2 The Domestic Planner’s Problem

In this section we solve for the optimal unilateral trade policy of country m (the Home country)
under Assumptions 1-3. Under these assumptions, the equilibrium can be summarized by a vector
of wages {w;} and income levels {Y;}.19 Importantly, the wages and income levels of all foreign
countries i # m are independent of Home’s fundamentals, including its trade policy. Home’s
equilibrium wage w,, and income level Y,,, however, depend on foreign wages and foreign income

levels.

18See Appendix B.2 for details. This limit requires € > ¢, a condition we maintain throughout Section 4 and that
is consistent with our estimates in Section 2.

YFormally, Y;, represents country m’s income excluding tariff revenues, i.e., payments to labor and aggregate
profits Y, = wm Ly + I, See Appendix B.2 for details.
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Home’s domestic planner chooses import tariffs {¢;,, }v;jzm unilaterally, taking the trade policies
of all other countries as given, to maximize domestic welfare U, subject to the two equilibrium
conditions Home’s labor market clearing condition (LMC), and Home’s balance-of-payment identity

(BoP) which describe how Home’s wage w,,, and income level Y}, respond to changes in trade policy:

max Um, s.t. m’s LMC in (19) and BoP in (21) (18)
{tjm>0}j2m

The labor market clearing condition in country m can be written as

WL =3 iV + 3 LA Yo (19)
i M izm M

where the left-hand side represents the value of Home’s labor endowment at wage w,,, while the
right-hand side represents the labor demand from all production units operating in country m.
Because firms sell at a constant markup p, a share 1/u of their revenues is paid to labor. The
revenue of a firm headquartered in 7, producing in m, and selling to j is given by A;,,;Y;, where

A;mj is defined as
NimjNig/tmj
Y021 AoljNo,j /M

Here \; j and \; ,; are CES expenditure shares defined by our preference structure in equations (4)

Nimj = (20)

and (5), respectively.2°

The balance-of-payments identity for country m can be written as

1 1
Vo= S ¥ = 3 AV = 30 % (1= 1) ¥ = 3 (1= 2 Aiun¥ins (21)

J#m jFEmiFEm i#Em

where the left-hand side represents the net imports of country m — here, >°; Aj 1m Y is Home’s
domestic sales and }_;,, Ay m;Y; is Home’s exports, so their difference from income yields net
imports — while the right-hand side corresponds to Home’s net foreign income: the difference
between the profits of domestic subsidiaries producing abroad and the profits of foreign subsidiaries
producing domestically.?!

Two properties of problem (18) are worth noting. First, although Home is small in the sense
that it cannot affect the prices charged by foreign firms, it nevertheless can improve Home’s terms
of trade through the effect of import tariffs on Home’s relative wage.

Second, multinationals profits imply that trade does not have to be balanced. Because multina-

tional profits depend on where production takes place, the planner can also influence the distribution

2ONote that the demand for Home’s labor does not include the sales of foreign subsidiaries located in Home that
export to foreign countries. In the small open economy limit, trade frictions for exporting from country m become
arbitrarily large. As a result, foreign subsidiaries prefer to serve foreign destinations either from their headquarters
location or from other foreign countries acting as export platforms. In other words, in the small open economy limit
foreign firms produce in country m only to serve consumers in that country.

2INote that the profits of domestic subsidiaries do not include exports from those subsidiaries to Home. In the
small open economy limit, Home’s multinational production frictions become arbitrarily large. As a result, domestic
subsidiaries located abroad never use those production locations to serve the Home market.
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of profits across countries — and thereby the size of Home’s trade imbalance — by using import
tariffs to affect multinationals’ production decisions.??

To separate the role of these two forces, we compute optimal import tariffs under nested
specifications of our model. We start with an environment in which global firms are perfectly
competitive, and therefore trade is balanced. We then introduce imperfect competition, but restrict
foreign firms’ ability to produce outside their headquarters country, before finally presenting optimal

tariffs when both domestic and foreign firms can produce abroad.

4.2.1 Trade Policy with Multinational Production under Perfect Competition

We begin by imposing that firms set prices equal to marginal cost (1 = 1). Since trade is balanced,
the domestic planner maximizes domestic welfare U,, subject to a single constraint: the balanced-
trade condition. With zero firm profits, import tariffs serve a single purpose: improving Home’s

terms of trade. The following proposition characterizes the optimal tariff.

Proposition 1. Under Assumptions 1-3 with perfectly competitive markets (u = 1), country m’s

optimal import tariffs are uniform across trading partners and equal to

1
tm=1+=— Vi#m (22)

m
where 0,, is the export-share-weighted average trade elasticity, defined below in equation (23).
Proof. See page 19 of Appendix B.2.5. O

This result is closely related to a large body of work on optimal tariffs in models where trade
occurs exclusively through exporting (see, for example, Gros, 1987; Costinot et al., 2020; Lashkaripour
and Lugovskyy, 2023; Caliendo and Feenstra, 2024; Demidova et al., 2024). In those models, optimal
import tariffs are related to the inverse of the trade elasticity, which is a constant governed by a
single structural parameter: the elasticity of substitution across varieties, o — 1. With multinational

production, by contrast, the trade elasticity ,,; is endogenous and given by?

_ 8 log()\mi/x\ii)
0log wy,

Hmi =

= (0 —DAmmi + (= 1) (1 — Apmi) Vi #m. (23)

The relevant object for the optimal tariff is 6,, = Ditm EExTTZ; O, the export-share-weighted average
of 0,,; across destinations.

Two structural parameters, o and ¢, and the endogenous production share A, ,; jointly determine
Opmi- When multinational production is absent, firms in country m can only reach country ¢ through

exports (Ammi = 1), and 6,,; = 0 — 1, the standard Armington elasticity. When firms in country m

22When multinational production frictions are infinite, trade is balanced and country m’s balance of payment
identity, equation (21), is equivalent to country m’s labor market clearing condition, equation (19).
Z3Here A\;m measures the share of expenditure in market m on goods produced in country {. This shares satisfy

N
Ami = Zz‘:l )\i,lm)\i,m-
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serve country 4 exclusively through foreign subsidiaries (A, mi = 0), the trade elasticity equals € — 1,
governed entirely by the ease of substitution across production locations within the multinational
firm. More generally, the trade elasticity is a weighted average of these two extremes.

Notably, when £ > ¢, multinationals can substitute across production locations more easily than
households can substitute across varieties, making trade more elastic, consistent with our Fact 2 in
Section 2. This cuts into Home’s ability to manipulate the terms of trade in its favor, reducing the
optimal tariff relative to a model without multinational production.

Another feature of Proposition 1 is that the optimal tariff is uniform across trading partners.
Since Home is a small open economy, the terms of trade depend only on the domestic wage w,,.
Differentiating tariffs across trade partners therefore yields no additional terms-of-trade benefit

while introducing distortions in relative import prices.?*

4.2.2 Trade Policy with No Foreign MP under Imperfect Competition

For the following results we allow firms to set prices above marginal cost (1 > 1). As a result,
multinational firms earn profits from their international operations and trade need not be balanced.
To develop intuition for how multinational profits affect optimal tariffs, we impose here the following

assumption.

Assumption 4. MP frictions for foreign firms headquartered in i # m when producing in country

m are prohibitive: v;,, — 00.

As highlighted by Blanchard (2009), and more recently by Costinot and Werning (2019),
with multinational production and trade imbalances Lerner symmetry does not generally hold;
Assumption 4 is a knife-edge where it is restored. When foreign firms cannot produce in country m,
trade imbalances arise solely from the repatriated profits of domestic multinationals, eliminating
the asymmetry between import and export taxes.

In this context, the domestic planner chooses its trade policy to manipulate the terms of trade, but
now also takes into account how import tariffs relocate profits for the domestic multinationals across
foreign countries, thereby affecting Home’s net imports. The following proposition characterizes the

optimal import tariff.

Proposition 2. Under Assumptions 1—4 with imperfectly competitive markets (u > 1), country m’s

optimal import tariffs are uniform across trading partners and equal to

1 O Exp,
tom = (14— ) = " Vi £ m, 24
J ( +9m> G By — Oy limme 7™ (24)

where 6, is the export-share-weighted average trade elasticity, defined in equation (23), O s the

export-share-weighted average elasticity for exports of m’s affiliate, defined in equation (25), and

24With multiple countries, import tariffs are a second-best instrument. We show in Appendix B.2.3 that if available,
the domestic planner would prefer country-specific export taxes. The optimal export tax to country 4 is mi; = 141/0m;.
The optimal tariff in Proposition 1 instead targets the average response across destinations. With two countries,
import tariffs are perfect substitutes for the missing export taxes as a consequence of Lerner symmetry.
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Ez,, and 117" are Home’s aggregate exports and aggregate profits earned by its foreign affiliates,

respectively.
Proof. See page 21 of Appendix B.2.5. O

With country m’s multinationals earning profits abroad, the trade elasticity is no longer a
sufficient statistic for optimal import tariffs. The first term in parentheses in equation (24) is
the inverse elasticity formula from the previous section, which as before captures Home’s optimal
manipulation of the terms of trade in its favor by reducing its imports from foreign countries.
The second term is specific to our model, greater than one, and entirely attributable to Home’s
multinational firms earning profits outside of their headquarters country.

A higher import tariff induces domestic multinationals to reallocate production abroad, making
trade more elastic as in equation (23). Under perfect competition this is the only margin that
matters, and it limits Home’s ability to manipulate the terms of trade in its favor. Under imperfect
competition, however, this relocation also shifts profits: when domestic multinationals earn profits
abroad, relocating production to foreign affiliates increases the profits repatriated to Home households,
widening Home’s trade deficit. Because the planner internalizes this additional demand for imports, it
finds it optimal to impose a higher tariff than the terms-of-trade motive alone would prescribe. This
profit-repatriation motive for trade policy is distinct from the profit-shifting mechanism emphasized
in Brander and Spencer (1981), Bagwell and Staiger (2012), and Ossa (2012, 2014), where the effect
of tariffs on profits materializes through changes in household income levels.

The elasticity ¥,,; captures the rate at which production is reallocated toward Home’s foreign

affiliates as Home’s relative wage w, rises:

g = 0log (Mmij/Njj5)
ml = dlog wy,

= (e — 0) Mmjs l,j #m. (25)

When € > o, consistent with our Fact 2 in Section 2, 1,,,;; > 0: a higher domestic wage wy, makes
production at headquarters relatively more expensive, inducing global firms to substitute production
toward their foreign affiliates. Because production reallocation happens uniformly across country
m’s affiliates, the relevant object for the optimal tariff is 9,,, the export-share-weighted average
of ¥, 15 across production locations and destination markets.?> Therefore, optimal import tariffs

remain uniform across country m’s trading partm—zrs.26

25Speciﬁcally, Om = Zj;&m Zl;ﬁm Z o %:’;:L Eom1;

26With multiple countries, import tari]ffs are a second-best instrument. We show in Appendix B.2.3 that if available,
the domestic planner would prefer country-specific export taxes. The optimal export tax to country ¢ follows a similar
formula to that in equation (24). However, export taxes are country-specific and depend on bilateral elasticities,
rather than the country-level averages. With two countries, import tariffs are perfect substitutes for the missing
export taxes, a consequence of Lerner symmetry.

(S
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4.2.3 Trade Policy with Multinational Production under Imperfect Competition

We now dispense with Assumption 4 and allow foreign firms to engage in multinational production in
country m. In this environment Lerner symmetry no longer holds: trade imbalances now reflect not
only the repatriated profits of domestic multinationals, but also the profits earned by foreign affiliates
operating in Home. As a result, import and export taxes are no longer equivalent instruments, and
tariffs take on an additional role as a substitute for missing export taxes.

In this environment, the optimal import tariff is also no longer uniform across trading partners:
because the profits earned by foreign affiliates depend on their country of origin, the planner would
like to differentiate tariffs bilaterally. Endowing the planner with a full set of country-specific import
and export instruments, however, leads to an extreme outcome: the planner sets arbitrarily high
country-specific export taxes coupled with a full import subsidy.?”

To abstract from this extreme outcome and maintain comparability with the preceding subsec-
tions, we restrict the planner to a uniform import tariff.2® The following proposition characterizes

its optimal value.

Proposition 3. Under Assumptions 1-3 with imperfectly competitive markets (1 > 1), country m’s

optimal uniform import tariffs are equal to

1 0,,Ex
tm - 1 + — = i _m T?TH 26
( em) Oy By — 0y ITmNE (26)

where 0, is the export-share-weighted average trade elasticity, defined in equation (23), U, is the
export-share-weighted average elasticity for m’s foreign-affiliate sales, defined in equation (25), and
Ex,, and II7"¢ are Home’s aggregate exports and aggregate profits earned by its foreign affiliates,
respectively. The residual term (i.e., missing-export-tax correction) satisfies Y, < 1, with equality

whenever the profits of foreign affiliates operating in Home are zero.
Proof. See page 23 of Appendix B.2.5. O

With both domestic and foreign multinational firms earning profits outside their headquarters
countries, the trade elasticity is again not a sufficient statistic for optimal trade policy. The formula
in equation (26) contains the same two terms as Proposition 2: the inverse-elasticity formula

capturing the terms-of-trade motive, and the profit-repatriation correction that amplifies the tariff

2TExport taxes allow the planner to extract the profits of foreign affiliates operating in Home, generating a transfer
from foreign countries to Home. The import subsidy then ensures the optimal degree of terms-of-trade manipulation.
This result resonates with Itskhoki and Mukhin (2025), who derive a similar outcome in an environment where trade
imbalances affect welfare only through valuation effects on prices. In our framework, both the nominal and real
value of trade imbalances are endogenous and affected by policy through multinational relocation decisions, yet this
additional margin is not sufficient to rule out unbounded optimal taxes. We show in Appendix B.2.3 that once the
size of subsidies is constrained, the optimal policy features finite export taxes and import tariffs that reach this bound.
Li et al. (2025) study the joint optimization of import tariffs, export taxes, and multinational production policies as
an alternative way to recover finite trade instruments.

28While this rules out bilateral differentiation, it provides a natural benchmark for evaluating how multinational
production modifies trade policy prescriptions derived in environments where international trade occurs only through
exporting, where optimal tariffs are homogeneous.
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when domestic multinationals earn profits abroad. The new element is 1,, < 1, which scales the
optimal tariff down whenever foreign affiliates earn profits in Home.

The correction T, reflects the role of import tariffs as an imperfect substitute for missing
export taxes. When foreign affiliates operate in Home, the domestic planner would ideally tax
the profits they repatriate using export instruments (Blanchard, 2009, 2010). In the absence of
such instruments, lowering the import tariff serves as a second-best alternative: cheaper imports
reduce the profitability of foreign operations in Home, partially offsetting the transfer of resources
to foreign countries.

This result is qualitatively consistent with Blanchard (2010) and Blanchard et al. (2025), who
show that international ownership linkages are tariff-reducing. Pujolas and Rossbach (2024),
Ignatenko et al. (2025), and Itskhoki and Mukhin (2025) show that trade deficits can enhance a
country’s ability to manipulate its terms of trade, implying higher optimal tariffs as in Proposition 2.
Proposition 3 qualifies this: by endogenizing trade imbalances through multinational production
decisions, the source of the deficit matters. When imbalances are driven by foreign affiliates earning
profits in Home, the missing-export-tax correction Y,, < 1 can offset the terms-of-trade force.

Whether the optimal tariff is larger or smaller than in models that abstract from multinationals
altogether remains an empirical question. The profit-repatriation motive pushes toward a higher
tariff, while the missing-export-tax correction embodied in Y,, pushes in the opposite direction. In
Section 5 we calibrate the model to assess the quantitative relevance of these mechanisms alongside
the additional forces we have abstracted from throughout Section 4: large-open-economy effects,

selection into multinational status, and strategic transfer pricing.

5 Quantitative Optimal Tariffs

In this section, we take the model of Section 3 to data, calibrating the multi-country framework
to aggregate trade, output, and multinational production data, and using the empirical estimates
from Section 2 to discipline the key elasticities. The main message from our small-open-economy
analysis—that accounting for multinational production matters for optimal trade policy—carries

over to the large open economy.

5.1 Data and Parameters

Data. We group countries into seven regions, plus the United States, and focus on the manufac-
turing sector.?? We calibrate our model parameters to match data for 2016.

We use several data sources. Bilateral trade shares, measuring the share of expenditure in market
m on goods produced in country [, are constructed from the OECD Inter-Country Input-Output
Tables (2023 release). We use the same data to construct total expenditure levels for each country,

normalizing the expenditure in the US to one. Bilateral output shares, measuring the fraction of

29The seven regions are Canada, Mexico, China, Europe, South America, Asia excluding China, and the rest of the
world.
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output in country ! that is produced by firms headquartered in country i, are constructed from the
OECD AMNE Analytical Database (2024 release). We use the same data to construct the share of
a country’s exports accounted for by domestic and foreign MNEs. We use World Bank Enterprise
Survey to construct the shares of global firms operating in each country. For tariffs, we use Teti
(2024) for non-U.S. trading partners and U.S. InternationalbTrade Commission data for the United
States, aggregated using import-volume weights. Finally, following Caselli (2004) and Waugh (2010),
we construct countries’ labor endowment as L; = K?‘3(hiNi)0'7, where K; is the PPP-adjusted
capital stock, h; is human capital per worker, and N; is employment in country i. All variables
come from Penn World Table 10.01. We normalize US labor endowment to one. Appendix C.1

describes the construction of these moments and reports summary statistics by country group.

Elasticities of Substitution. Absent transfer pricing, a multi-sector extension to our model
implies restricted gravity equations relating US imports of sector k varieties w from continuing local

(L) and global (G) firms producing in country [ to import tariff changes:

Alog Xfl’tL(w) = —oAlogth + &k + éf’L + uZ’L(w) (27)

Alog X558 (w) = —¢ Alogth, + 6§ + &7 + €57 + ul“ (w) (28)
where 5{; and {ﬁ are country-time fixed effects controlling for changes in wages in the production
location, §f L and §f @ are sector-time fixed effects controlling for changes in the price index and
aggregate expenditure in the US, and fZ’G is a headquarter-sector-time fixed effect. The error term
reflects idiosyncratic productivity shocks which are assumed to be uncorrelated with tariff changes.
The coefficient on the tariff change for local firms corresponds to o, while the coefficient for global
firms corresponds to €. The derivations are in Appendix C.2.

Panel B of Table 2 reports estimates from equation (2), run separately for continuing non-MNE
and MNE relationships, whose model counterparts are equations (27) and (28). The empirical
specification departs from these model equations in two ways. First, in equation (2) we add a
relationship fixed effect 7,4 to control for differential trends across exporter-importer-product
relationships. Second, in equation (2) we omit the headquarter-sector-time fixed effect 52;0 from
the MNE regression, since headquarter origins are not directly observed. Simulations suggest that
omitting this fixed effect does not prevent recovery of ¢ (see Appendix C.2).

The elasticity estimates from Section 2 capture short-run responses. Since our model captures
variation across long-run equilibria, we scale the 24-month elasticities from Panel B of Table 2
using the scaling factor of fourteen estimated in Anderson and Yotov (2025), yielding £ = 7.96 and
o = 5.19. These values are consistent with an average long-run demand elasticity within the range
of the estimates provided by the literature. We also consider robustness using the more conservative
scaling factor of seven, also estimated in Anderson and Yotov (2025), implying values of € = 4.07
and o = 2.65. We prefer the higher elasticities in the baseline because they are associated with

more plausible magnitudes of trade and MP frictions (see Appendix D).
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Markups and Transfer-pricing Parameters. We set the markup of local and global firms to
= 1.35, based on the markup for the median US establishment from Antras et al. (2017). Our
choice exceeds the CES benchmark evaluated at our estimate of o = 5.19, which implies a markup
of 1.24, and delivers higher aggregate trade imbalances and more scope for transfer pricing.

The transfer pricing penalty involves three parameters: the probability of being caught J, the
scale of the penalty k, and the curvature of the penalty function a. The first two parameters cannot
be separately identified, we set 6 x K = 0.279 based on Swenson (2001). We calibrate « as part
of our estimation procedure described below. We include in our set of moments the 24-month
differential price response between related-party and arm’s-length transactions, equal to —0.152,
reported in Table 3. The model’s counterpart is computed using the differential price response
between the internal price set by a global firm when selling to country m, p}!;,, (w) = ui!},, (w)ciim(w),
and the price that global firm would charge if it adheres to the arm’s length principle pc; jm,(w).
The constructed moment aggregates these heterogeneous price responses across all global firms
exporting to m = US. Derivations are left in Appendix C.3. In our baseline model with both local

and global firms, the calibrated curvature parameter equals o = 1.496.

Productivity, Trade Costs, MP Frictions, Mass of firms, and Fixed Costs. We assume
that firm-level productivity z(w) is drawn from a Pareto distribution with scale parameter normalized
to one and a shape parameter of ¢. The Pareto distribution implies in our model that the firm
size distribution also follows a Pareto distribution, but with shape parameter ¢/(c — 1). Empirical
studies using U.S. firm-level data have typically estimated this ratio to be close to one consistent
with Zipf’s law for firm size (see, for example, Axtell, 2001; Bernard et al., 2003; Eaton et al., 2011;
di Giovanni and Levchenko, 2012). We use our estimate of o = 5.19 and recover ¢ = 1.29 x (o — 1)
using the estimates in Bernard et al. (2003).

We follow Ramondo and Rodriguez-Clare (2013) and parameterize trade costs and MP frictions

as a function of distance, common language, and contiguity:

>1angﬂ | (20)

. bord;
T = 1+ (BF + By distir) X (Bora )™ % (Blang
lang;;

Vil = 1+ (/B(’)y + /Bgiyist diStil) X (/Bgord )bordil x (/Bg),ng ) ’ (30)

where dist;;, lang;;, bord;; are import-weighted averages of the corresponding CEPII variables. We
then jointly calibrate the parameters in equations (29) and (30), the country-specific productivity
parameters, which we restrict to be the product of an origin and a location component, and the fixed
costs to become a global firm, by matching model-implied moments to their empirical counterparts.
We target the following moments: i) the bilateral trade shares; ii) the bilateral output shares; iii) the
expenditure level in each country relative to the US; and iv) the share of firms in each country that

are global.3’ The set of moments also includes the 24-month differential price response estimated in

30For trade and bilateral output shares, we only include off-diagonal elements, as in Ramondo and Rodriguez-Clare
(2013).
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Table 4: Calibrated Parameters and Models’ Fit

Without strategic transfer pricing With strategic transfer pricing
Global Firms Local & Global Firms Global Firms Local & Global Firms

Panel A: Estimated parameters

Transfer pricing

Curvature parameter « 1.789 1.496
Scale parameter § X K 0.279 0.279
Trade costs, eq. (29)
Constant 0.887 0.971 0.876 0.971
Distance 0.028 0.023 0.026 0.022
Common border 0.664 0.632 0.671 0.632
Common language 0.962 0.993 0.966 0.992
Average T 2.097 2.134 2.072 2.130
MP frictions, eq. (30)
Constant 0.819 0.346 0.822 0.346
Distance 0.088 0.044 0.089 0.044
Common border 0.623 0.697 0.617 0.696
Common language 0.834 0.449 0.836 0.444
Average ~y 2.518 1.655 2.526 1.654

Panel B: Goodness of fit and RMSE

Targeted moments

Bilateral trade shares 0.0131 0.0125 0.0133 0.0126
Bilateral output shares 0.0202 0.0201 0.0202 0.0201
Inward foreign-owned firm share 0.8416 0.0270 0.8416 0.0270
Expenditure relative to US 0.0019 0.0025 0.0022 0.0025
Differential price response 0.3750 0.3750 0.0001 0.0000
Untargeted moments
MNE domestic output share 0.6295 0.2076 0.6295 0.2088
MNE export share 0.3796 0.5009 0.3796 0.5067

Notes: The four columns correspond to four model variants: whether strategic transfer pricing is allowed
or shut down, and whether the firm population includes only global firms (Global Firms) or both local and
global firms (Local & Global Firms). Panel A reports the parameters estimated. Trade costs and MP frictions
follow the functional forms in equations (29) and (30). The curvature parameter o governs the transfer
pricing technology and is not estimated in the first two columns. Panel B reports the root mean squared
error (RMSE) between model-generated and data moments.

Fact 3, used to calibrate the transfer pricing penalty parameters. We set the mass of firms equal

each country’s population size, given that we estimate country-specific productivity parameters.

Model Calibrated Parameters and Fit. We calibrate four different versions of our model:
with and without selection into MNE status, and with and without strategic transfer pricing. For
each model variant we re-calibrate the model to match the same data moments. Table 4 reports the
fit for each calibrated model along with key recovered parameters.

Panel A of Table 4 reports the estimated trade and MP friction parameters, which are broadly
consistent with the literature. Across all calibrations, distance raises both types of costs: a 10 percent

increase in distance between a country pair raises trade costs by about 1 percent and MP costs by
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about 2 percent. A common border lowers trade costs by about 20 percent, but reduces MP costs
only by 12 percent. Conversely, a common language lowers MP costs by about 22 percent while
leaving trade costs virtually unchanged. Allowing for local firms substantially reduces the estimated
MP frictions: the average « falls from about 2.5 in the Global Firms calibration to about 1.7 in the
Local & Global calibration, while average trade costs remain nearly unchanged across variants.
Panel B shows that all four model variants fit the targeted moments closely. In the Lo-
cal & Global calibrations, the RMSEs across targeted moments are at most 2.7 percentage points.
The Global Firms calibrations fit trade and output shares equally well, although they cannot
reproduce the observed share of global firms since all firms are global by construction. Panel B also
reports the fit for two untargeted moments: the shares of domestic output and exports accounted
for by domestic and foreign MNEs. By construction, the Global Firms calibration assigns a value
of one to both of these shares, generating large RMSEs for these moments in columns 1 and 3.
Allowing for selection into MNE status substantially improves the fit of these untargeted moments.
Additional results on the model’s fit, together with the full list of estimated parameters, are provided

in Appendix D.

5.2 Quantitative Optimal Tariffs

Equipped with our calibrated models, we compute (unilaterally) optimal import tariffs for the
United States and contrast them with the theoretical formula derived under the small open economy
assumption. We restrict the planner to uniform tariff across all trading partners, consistent with
our analysis in Section 4.

We start with the optimal tariff in the models without strategic transfer pricing, displayed in
Figure 1 in log-scale. In the model with only global firms (left-panel), the numerically computed
optimal tariff is 7.4% (in yellow, exp (0.072) — 1). We compare it with the sufficient-statistic formula
of Proposition 3, evaluated at the calibrated equilibrium. This mirrors how the formula would likely
be applied in practice: we use the equilibrium values under current tariffs as inputs, rather than
those consistent with the optimal tariff. Despite using the values from the initial equilibrium, the
sufficient-statistic formula closely tracks the numerical optimum, suggesting that the small open
economy approximation remains reasonable when most trade is conducted by multinational firms.

Figure 1 also decomposes the sufficient-statistic formula into its components: the terms-of-trade
motive, the profit-repatriation motive, and the missing-export-tax correction. Since the figure is in
log scale, the first three columns add up to the fourth column (in green). The decomposition reveals
that the terms-of-trade component alone would yield an optimal tariff of 20.5%, comparable to
estimates in the literature that rely solely on the trade elasticity. This estimate is, however, nearly
three times as large as the optimal tariff itself. The profit-repatriation motive calls for an even higher
tariff beyond the terms-of-trade component. By contrast, the missing-export-tax correction is large
and negative: the profits earned by foreign affiliates operating in the United States substantially
limit the government’s ability to use import tariffs. Raising tariffs benefits those foreign-owned

producers, and the planner cannot recover those gains through export taxes.
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Figure 1: Optimal Tariffs: Formula Decomposition and Comparison with Numerical Optimum
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(a) Model with only Global Firms (b) Model with Local and Global Firms

Notes: The left panel corresponds to the model with only global firms; the right panel to the model with selection into
multinational status. Each panel decomposes the log of the sufficient-statistic formula from Proposition 3 into its

three components. The first column plots log(l + %), capturing the terms-of-trade motive. The second column

plots log<M), capturing the profit-repatriation motive. The third column plots log T, the downward

O By =0 I
correction reflecting the absence of export taxes. The green column is the sum of the three components; the yellow
column is the log of the numerically computed optimal tariff; and the red column is the log of the numerically
computed optimal tariff in the model with strategic transfer pricing.

We next allow for selection into multinational status (right panel). The numerical optimal tariff
rises from 7.4% to 12.1%, and the gap between the formula and the optimum widens to around 7
percentage points. Our estimates in Section 2 imply that local firms are less responsive to tariffs
than global firms. Consistent with Fact 2, as the share of exports accounted for by local firms
rises, the aggregate trade elasticity falls, raising the optimal tariff. The sufficient-statistic formula
partially captures this effect: the terms-of-trade motive is smaller in the right panel, reflecting the
lower aggregate elasticity. However, the formula still understates the optimum because it evaluates
the elasticity using only global firms’ trade shares. Furthermore, with fewer global firms, the base
of foreign affiliate profits subject to repatriation is smaller, reducing the profit-repatriation motive
in the right panel. The missing-export-tax correction is also smaller in absolute value, as fewer
foreign affiliates operate in the home market. On net, the numerical optimum rises because the
lower elasticity dominates the weaker MNE-specific forces.

We now turn to the role of strategic transfer pricing. Under our calibration, allowing for strategic
transfer pricing reduces the optimal tariff from 7.4% to 4.7% in the global-firms model and from
12.1% to 10.9% in the baseline. Transfer pricing lowers the optimal tariff through two channels.
First, it weakens the production-relocation channel that underpins both the terms-of-trade and the
profit-repatriation motives. Second, it induces foreign firms to shift more profits to Home, which
intensifies the incomplete-instruments problem and pushes for even lower tariffs. This second effect

is partially offset by transfer-pricing penalties, which limit the extent to which foreign multinationals
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can repatriate profits to their headquarters country. The overall reduction in the optimal tariff is
larger in the global-firms model, where all firms engage in transfer pricing, than in the baseline,

where local firms are unaffected by this channel and pay tariffs on the full arm’s-length price.

5.3 Welfare Analysis of Optimal Tariffs and the 2018-19 US Tariffs

We now evaluate the welfare consequences of the 2018-19 US tariffs and the gains from implementing
the optimal policy. Table 5 reports welfare effects across the different model variants considered in
Section 5.2. We express welfare changes in consumption-equivalent terms.

The welfare assessment of the 2018-19 US tariffs implies small but negative welfare effects. The
tariffs imposed by the US range from 0.02 percent (Canada) to 17.9 percent (China), and average
5.73 percent when weighted using 2016 import values. This tariff represents a 3.91 percentage
point increase on average relative to its 2016 values. In our baseline calibration (without transfer
pricing), the import tariff imposed by the United States is equivalent to a reduction in consumption
of 0.0158%. Since MNEs account for the majority of trade, our model with only global firms delivers
a qualitatively similar result, with a larger welfare loss of 0.0543%.

In the Local & Global Firms model, implementing the optimal tariff of 12.1% is equivalent to a
0.2181% increase in consumption. To illustrate the cost of ignoring MNEs when setting policy, we
impose the No-MNE optimal tariff—the inverse of the trade elasticity, approximately 14.88%—in
our baseline model. Despite being higher than our model’s optimal tariff of 12.1%, this policy yields
welfare gains of only 0.2073%, below the 0.2181% the baseline model predicts, as multinational
relocation partially offsets the intended terms-of-trade gains. In the global-firms model, the cost of
ignoring MNEs is far starker: the No-MNE formula yields a welfare loss of 0.1841%, turning what
would be a 0.0949% gain under the optimal tariff into an outright loss.

Transfer pricing introduces an additional dimension to these welfare comparisons. For optimal
tariffs, it compresses the achievable welfare gains: from 0.2181% to 0.1941% in the baseline and
from 0.0949% to 0.0516% in the global-firms model. It also amplifies the welfare losses from the
2018-19 tariffs, which worsen from —0.0158% to —0.0222% in the baseline and from —0.0543% to
—0.1042% in the global-firms model. Transfer pricing erodes the tariff base, reducing both the
revenue collected and the terms-of-trade gains from any given tariff level. At the optimum, the
planner adjusts the tariff downward to partially compensate; for the fixed 2018-19 tariffs, no such

adjustment is possible, and the erosion translates directly into larger welfare losses.

6 Conclusions

Multinational enterprises account for the bulk of U.S. international trade, yet nearly all quantitative
frameworks for optimal trade policy treat trade as occurring exclusively through exporting. This
paper shows that the omission matters: once multinational production is accounted for, the optimal
tariff is substantially different from standard prescriptions, the welfare gains from trade policy are

considerably more modest, and the channels through which tariffs affect welfare are fundamentally
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Table 5: Welfare Effects of Tariffs Across Model Variants

Without strategic transfer pricing With strategic transfer pricing
Optimal No-MNE Formula 2018-19 US Optimal No-MNE Formula 2018-19 US
Global Firms 0.0949 -0.1841 -0.0543 0.0516 -0.4783 -0.1042
Local & Global Firms 0.2181 0.2073 -0.0158 0.1941 0.1719 -0.0222

Notes: The table reports welfare gains in consumption-equivalent terms. Optimal corresponds to the model-specific
optimal uniform import tariff. No-MNE Formula imposes the export-share-weighted average trade elasticity pre-
scribed by models of only exporting, evaluated in each MNE model variant. 2018-19 US reproduces the magnitude of
the actual US tariffs implemented in 2018-19. Global Fiirms is the model with no selection into multinational status.
Local & Global Firms features local and global firms with endogenous selection into multinational status.

altered.

Using transaction-level data from the 2018-2019 U.S.—China trade war, we document two
features of MNE behavior that are central to these conclusions. Related-party trade is substantially
more responsive to tariffs than arm’s-length trade, and MNEs reduce imports more strongly than
non-MNEs, reflecting their ability to reallocate production across affiliates. In addition, MNE
exporters lower within-firm prices more than their arm’s-length prices in response to the same
tariff change, consistent with strategic transfer pricing. Together, these facts imply that the trade
elasticity relevant for optimal policy is shaped by the extent of multinational activity, and that the
tariff base itself erodes when MNEs are present.

Our analytical results identify three channels through which multinational production alters the
standard terms-of-trade logic for trade policy. First, because production is more easily relocated
across affiliates than goods can be substituted across origins, multinational activity makes aggregate
exports more elastic, attenuating the terms-of-trade motive for tariffs. Second, tariffs raise domestic
wages, which induces domestically owned MNEs to shift production abroad and repatriate profits
widening the country’s trade deficit; this additional demand for imports allows the planner to
impose tariffs above the inverse-elasticity benchmark. Third, when foreign multinationals earn
profits domestically, Lerner symmetry fails, and import tariffs serve imperfectly as a substitute for
missing export taxes, pushing optimal tariffs downward. Quantitatively, the last force dominates:
the terms-of-trade component alone calls for a 20% tariff, but the missing-export-tax correction
pulls the net optimal tariff down to 7-12% depending on whether selection into MNE status is
accounted for, and further to 5-11% once transfer pricing is incorporated.

The welfare gains from trade policy are substantially smaller than those implied by standard
trade-only models. Our analysis of the 2018-19 U.S. tariffs yields small welfare losses of around
0.02% in our baseline, whereas a model without MNEs would predict modest gains. Abstracting
from multinational production therefore leads to misleading conclusions about both the effectiveness

of actual trade policy and the potential gains from optimal tariffs.
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A Additional Empirical Results

A.1 Related-Party Transactions are Larger than Arm’s-Length Transactions

We show that related-party (RP) import relationships tend to be larger than arm’s-length (AL) relationships.
For each HS10-country cell in 2017, we compute each importer’s quantity imported under AL and RP (if there
are non-zero imports) as a share of total quantity imported in that cell. We then compute the distribution of
these shares across the economy, separately for AL and RP imports. This exercise shows how large individual
firm’s AL and RP imports are relative to total imports within narrowly defined product—source country cells.

The first two rows of Table A.1 report the distribution of importer shares from the LFTTD, as well
as their mean and standard deviation. The average RP importer accounts for 11.5% of imports within
an HS10—country cell, compared with 7.7% for the average AL importer. The right tail has substantially
larger shares for RP imports: at the 95th percentile, an RP importer accounts for 99% of imports in an
HS10-country cell, compared with 70% for an AL importer.

The bottom two rows of Table A.1 repeat this exercise from the perspective of the foreign exporter.
We now compute the share of each exporter under each related party status in total U.S. imports by HS10
code—country in 2017, and then compute the distribution of these shares in the economy. The results are
broadly similar to the import-side. The mean (95th percentile) of market shares for RP exporters is 8.0%
(70.8%), compared to 6.0% (46.6%) for AL exporters. Overall, these results will support a model with

selection into multinational versus local or independent firms.

Table A.1: Distribution of Importer and Exporter Shares across HS10—Country Cells

P5 P25 P50 P75 P95 Mean SD
Importer shares
AL 0.000 0.000 0.001 0.015 0.702 0.077  0.221
RP 0.000 0.000 0.002 0.036 0.990 0.115  0.269
Exporter shares
AL 0.000 0.000 0.001 0.008 0.466 0.060  0.195
RP 0.000 0.000 0.001 0.016 0.708 0.080 0.222

Notes: Source: LFTTD and authors’ calculations. The top two rows
of the table show percentiles of the distribution of importers’ shares
in the economy across HS10—country cells, separately by AL and RP
imports. Last two columns show mean and standard deviation. Im-
port shares are computed as the share of quantity imported by each
importer-HS10—country—RP status cell within its corresponding HS10—
country in 2017. The bottom two rows compute shares of the quantity
exported to the U.S. by each foreign exporter—HS10—country—RP sta-
tus cell within HS10—-country markets.

A.2 Variation in the Share of Related-Party Trade with China and Across
Industries

We show that the share of related-party (RP) trade with China is relatively low but varies substantially
across industries. This analysis uses publicly available information on related-party imports and exports for
each 6-digit NAICS industry in 2017, available from the Census Bureau.!

Yhttps:/ /www.census.gov/foreign-trade/Press-Release/related__party/index.html.



Figure A.1 provides a histogram of the related-party share of U.S. imports (left panel) and U.S. exports
(right panel) across 6-digit NAICS industries in 2017, for trade with China (blue) and with the rest of the
world (red), based on publicly available data. For most industries, the share of related-party trade with China
is relatively low: the import-value weighted mean is 24.6% for imports and 23.8% for exports (indicated by
the blue vertical line), compared with 55.8% and 32.2%, respectively, for trade with the rest of the world (red
vertical lines). Moreover, there are a large number of industries in which there is no related-party trade with
China at all. These include distilleries, rice milling, and poultry processing for imports, and copper ore and
nickel ore mining as well as bituminous coal mining for exports. However, there is considerable heterogeneity,
and for some products the related-party share is as high as 96%. Industries with a high related-party share
include frozen specialty food manufacturing (RP share of 86%) and printing ink manufacturing (RP share of
83%) for imports, and support activities for printing (RP share of 96%) and pharmaceutical preparation
manufacturing (RP share of 76%) for exports. This heterogeneity suggests that the effects of tariffs may
differ depending on the type of industry being tariffed.

Figure A.1: Share of U.S. RP Trade in 2017 across 6-Digit NAICS Industries
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Rest of World
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Notes: These figures show a histogram of related-party trade shares across 6-digit NAICS industries in 2017. The left panel
shows the histogram for imports. Blue bars present the distribution for China, red bars present the distribution for the rest of
the world. The dashed blue vertical line presents the weighted average RP share for China, where industries are weighted by
total imports. The red dashed vertical line presents the weighted average RP share for the rest of the world. The right panel
presents an analogous histogram for exports.

RP trade with China is low compared to other countries even within the same industry. We run a

regression in the import data of the form
ShareRPij = ﬂlﬂu(z = Chlna) + i + €ij (A].)

where ShareRP;; is the share of imports in 6-digit NAICS industry j from country ¢ that are under RP,
I;; (¢ = China) is a dummy for China, and +; is an industry fixed effect. We weight the regression by imports
in 2017, and cluster standard errors at the country level. We obtain 8 = —0.26*** (s.e.=0.04), indicating
that the RP share from China is 26% lower than that from other countries in the average industry. Running

the same regression for exports, we obtain 51 = —0.08*** (s.e.=0.02).



A.3 Regressions at the Country-Product-Month Level

In this appendix, we run standard regressions of changes in quantity, import value, and price (unit value)
on changes in tariffs at the country-product-month level in our data, following Fajgelbaum et al. (2020). In
particular, we run:

AInyige = Mgt + Nie + Mis(g) T BAI(L 4 Tigs) + €ige, (A.2)

where ;4 is the quantity, value imported, or price for imports from country ¢ of good g in month t, 74,
Nit, and 1);(4) are product-time, country-time, and country-sector fixed effects, respectively, and ;4 is the
statutory tariff rate for the product and country.

We first run this regression for our sample period, 2016:m1-2021:m12. The tariff elasticities, reported in
Table A.2, are similar to those in Fajgelbaum et al. (2020), at around -1.0 for quantity and -1.1 for import
value over a one-month horizon, though these are still lower than the elasticities of around -1.5 they found.

Table A.2: Effect of Tariffs on Quantities, Values, and Price at the Country-Product-Month Level
(2016-2021)

1 mo 3 mo 12 mo 24 mo
Quantity
Aln(1l + 7i9¢) S1.031FF* 1. 151%%F  _1.705%F*  _1.982%**
(0.103) (0.078) (0.079) (0.093)
Value
Aln(1l + 7ig¢) S1.079%FF*  J1.189%¥*F  _1.734%*F* 1. 9RT***
(0.092) (0.071) (0.075) (0.088)
Price
Aln(1l + 7i4¢) -0.048 -0.038 -0.029 -0.005
(0.053) (0.037) (0.036) (0.040)
HS10-Time FE Y Y Y Y
Country-Time FE Y Y Y Y
Country-Sector FE Y Y Y Y
R? 0.135 0.157 0.151 0.163
Observations 6,542,000 6,194,000 5,063,000 3,759,000

Source: Census Bureau and authors’ calculations. Table reports the re-
sults of regressing the change in the quantity, value, or price (y;4¢) on
the change in the tariff (7;4¢) for the period 2016-2021. The regressions
include product-time, country-time, and country-sector fixed effects. Stan-
dard errors, adjusted for clustering by HS8 product code are reported
below coefficient estimates. *** ** and * represent statistical significance
at the 1, 5 and 10 percent levels.

We next re-run the regressions for the shorter time period of 2016:m1-2019:m4, which corresponds exactly
to the time period used by Fajgelbaum et al. (2020). The results, in Table A.3, now rise to around -1.4 at the
one-month horizon, and are statistically indistinguishable from the earlier findings. As before, we also do not

find a significant effect of the tariffs on the tariff-exclusive price.



Table A.3: Effect of Tariffs on Quantities, Values, and Price at the Country-Product-Month Level
(2016:m1-2019:m4)

1 mo 3 mo 12 mo 24 mo
Quantity
Aln(1l + 7i4¢) -1.360%**  -1.208***  _1.755%**  _1.983***
(0.148) (0.121) (0.136) (0.151)
Value
Aln(1l + 7i4¢) S1.374%FF* J1.204%FF  _1.696%F*  -1.914%**
(0.132) (0.108) (0.121) (0.130)
Price
Aln(1l + 7i4¢) -0.014 0.003 0.059 0.069
(0.073) (0.052) (0.058) (0.073)
HS10-Time FE Y Y Y Y
Country-Time FE Y Y Y Y
Country-Sector FE Y Y Y Y
R? 0.138 0.158 0.142 0.160
Observations 3,308,000 3,050,000 2,185,000 1,168,000

Source: Census Bureau and authors’ calculations. Table reports the re-
sults of regressing the change in the quantity, value, or price (y;¢¢) on the
change in the tariff (7;4¢) for the period 2016:m1-2019:m4. The regres-
sions include product-time, country-time, and country-sector fixed effects.
Standard errors, adjusted for clustering by HS8 product code are reported
below coefficient estimates. *** ** and * represent statistical significance
at the 1, 5 and 10 percent levels.

A.4 Interaction of MNE Status with RP Trade

Our findings that MNEs respond more strongly to tariffs than Non-MNEs could be driven by either the
RP trade or the AL trade of MNEs. To test which type of trade is responsible for the finding, we include
in regression (2) an additional interaction between the tariff change, the MNE status dummy, and another
dummy for whether the MNE is trading with a related party. Table A.4 shows the results. For quantity, we
find that MNEs respond more strongly to tariffs than Non-MNEs even for their arms’-length trade, for all
horizons except one month. MNEs tend to have a stronger decline in RP trade than in AL trade, and the

effect is significant at the 1-month and 24-month horizon.

A.5 Interaction of MINE Status with Importer Size

One question about our findings that MNEs respond more strongly to tariffs than Non-MNEs is whether
this result is driven by the fact that MNEs are larger on average than other firms. To test this possibility,
we include in regression (2) an additional interaction between the tariff change and firm size, I;4(Large),
which is a dummy that is equal to one if firm f’s imports of product g were above the 90th percentile of
imports across firms sourcing that product in 2016-17. Table A.5 shows the results. We still find that MNEs
reduce their quantity imported more strongly than Non-MNEs, at all horizons. Greater size tends to further
increase the elasticity of the response.

As an alternative, we measure size based on the number of countries a firm sources from. Firms that
source a given product from several countries might find it easier to substitute across them, regardless of
MNE status. In this specification, we therefore set a dummy I, (Multi Country) to one if firm f sources
product g from at least two countries. The results in Table A.6 show that having more countries to source

from does not significantly change the effect of tariffs on quantity or value for most time horizons.



Table A.4: Effect of Tariffs — MNEs vs Non-MNEs with RP Interaction

1 mo 3 mo 12 mo 24 mo
Quantity
Aln(1 + 74¢) -0.236%** -0.170%** -0.207*F*  (0.183%**
(0.073) (0.056) (0.044) (0.064)
Aln(l + 7i4¢)lpg(MNE) -0.124 -0.222%** -0.268%**  _(0.317***
(0.092) (0.068) (0.062) (0.086)
AIn(l + 7ig¢)l g (MNE)y,4¢(RP) -0.238%* -0.041 -0.101 -0.171%
(0.100) (0.070) (0.075) (0.098)
Value
Aln(1 + 7ig¢) -0.372%** -0.382%** -0.528%**  _(.519***
(0.070) (0.056) (0.043) (0.065)
Aln(l + 7ig¢)I5g(MNE) -0.039 -0.068 -0.071 -0.145%
(0.089) (0.065) (0.061) (0.083)
AIn(1 + 734¢)I g (MNE)y, ¢ (RP) -0.234** -0.089 -0.145%* -0.155
(0.097) (0.070) (0.077) (0.098)
Importer-Exporter-Country-HS10 FE Y Y Y Y
HS10-Time FE Y Y Y Y
Country-Time FE Y Y Y Y
R? 0.093 0.117 0.181 0.285
Observations 19,150,000 16,740,000 11,320,000 7,028,000

Source: Census Bureau and authors’ calculations. Table reports the results of regressing the
change in the quantity or value (y;g¢) on the change in the tariff (7;4¢). The regressions in-
clude importer firm-exporter firm-product-country, product-time, and country-time fixed effects.
Standard errors, adjusted for clustering by HS8 product code are reported below coefficient
estimates. *** ** and * represent statistical significance at the 1, 5 and 10 percent levels.



Table A.5: Effect of Tariffs - MNEs vs Non-MNEs with Importer Size Interaction Based on Value

1 mo 3 mo 12 mo 24 mo
Quantity
Aln(1l + 7ig¢) -0.153 -0.119% 0.095* 0.222%**
(0.094) (0.067) (0.052) (0.072)
Aln(1 + 7igs) - 15 (MNE) C0.211%F0.222%KF  _0.207FFF  _0,283%F*
(0.076) (0.056) (0.046) (0.061)
AlIn(l + 7i4¢) - Ipg(Large) -0.149%* -0.086 -0.487FF*  _0.616***
(0.089) (0.065) (0.049) (0.062)
Value
Aln(1 + 74¢) -0.298%*** -0.338%** -0.239%** -0.126%*
(0.090) (0.064) (0.053) (0.075)
Aln(l + 7i4¢) - Ipg(MNE) -0.128%* -0.096* -0.039 -0.106*
(0.074) (0.053) (0.045) (0.060)
Aln(l + 7i4¢) - Ipg(Large) -0.132 -0.078 -0.469%**  _0.59T***
(0.085) (0.061) (0.049) (0.061)
Importer-Exporter-Country-HS10 FE Y Y Y Y
HS10-Time FE Y Y Y Y
Country-Time FE Y Y Y Y
R? 0.093 0.117 0.181 0.285
Observations 19,150,000 16,740,000 11,320,000 7,028,000

Source: Census Bureau and authors’ calculations. Table reports the results of regressing the
change in the quantity or value (y;g¢) on the change in the tariff (r;4¢). I (Large) is a dummy
that is equal to one if firm f’s imports of product g were above the 90th percentile of imports
across firms sourcing that product in 2016-17. The regressions include importer firm-exporter
firm-product-country, product-time, and country-time fixed effects. Standard errors, adjusted
for clustering by HS8 product code are reported below coefficient estimates. *** ** and *
represent statistical significance at the 1, 5 and 10 percent levels.



Table A.6: Effect of Tariffs — MNEs vs Non-MNEs

Number of Countries

with Importer Size Interaction Based on

1 mo 3 mo 12 mo 24 mo
Quantity
Aln(1l + Tig¢) -0.255%** -0.132%* -0.194%** -0.126*
(0.085) (0.063) (0.052) (0.072)
Aln(l + 744¢) - I (MNE) -0.258%%** -0.210%** -0.310%*%*  -0.363***
(0.080) (0.055) (0.047) (0.062)
Aln(l + 7ig¢) - Ipg(Multi Country) 0.027 -0.086 -0.035 -0.133**
(0.084) (0.061) (0.051) (0.059)
Value
Aln(1 + 7ig¢) -0.411%%* -0.386*** -0.556%**  (0.498%**
(0.081) (0.061) (0.050) (0.069)
Aln(l + 7i4¢) - Ipg(MNE) -0.188** -0.117%* -0.170%%*  _0.211%**
(0.077) (0.053) (0.046) (0.060)
Aln(1 + 7ig¢) - Trg(Multi Country) 0.073 0.004 0.050 -0.057
(0.080) (0.061) (0.049) (0.057)
Importer-Exporter-Country-HS10 FE Y Y Y Y
HS10-Time FE Y Y Y Y
Country-Time FE Y Y Y Y
R? 0.093 0.117 0.181 0.285
Observations 19,150,000 16,740,000 11,320,000 7,028,000

Source: Census Bureau and authors’ calculations. Table reports the results of regressing the
change in the quantity or value (y;g¢) on the change in the tariff (7ig¢). Iyy(Multi Country)
is a dummy that is equal to one if firm f’s imports product g from at least two countries in
2016-17. The regressions include importer firm-exporter firm-product-country, product-time,
and country-time fixed effects. Standard errors, adjusted for clustering by HS8 product code
are reported below coefficient estimates. *** ** and * represent statistical significance at the
1, 5 and 10 percent levels.



A.6 Further Analysis of Transfer Pricing

In this appendix, we further analyze the response of exporter MNES’ prices in response to tariffs for AL
versus RP relationships.

We first analyze whether exporter MNEs’ reduce their prices more strongly for RP relationships than for
AL relationships for differentiated products. Transfer pricing can more easily be disguised in differences in
product quality or complexity for differentiated goods than for goods that are traded on organized exchanges.
We therefore re-run regression (3), with the sample restricted to “differentiated” products according to Rauch
(1999). Results, in Table A.7 below, are relatively similar to those for the full sample. The gap between AL
and RP pricing is larger for the 12-month horizon, but slightly smaller at 24 months.

Next, we consider a more stringent version of regression (3) where instead of exporter-country-HS10
product, product-time, and country-time fixed effects we include exporter-HS10 product-time fixed effects.
In this specification, only Brp, the difference between AL and RP pricing, is identified, since the baseline
effect is absorbed into the fixed effect. Table A.8 shows the results for the full sample and Table A.9 for
differentiated products. The results are similar to before.

Table A.7: Effect of Tariffs on Prices - Differentiated Products

1 mo 3 mo 12 mo 24 mo

Price
Aln(l + i) -0.332%  -0.261%*  -0.242%*  _0.160

(0.193)  (0.112)  (0.121)  (0.206)
Aln(1 + 7ig¢) - Ipigr (RP) 0.063 -0.050 -0.291%*%  -0.331%**

(0.131) (0.084) (0.118) (0.139)
Exporter-Country-HS10 FE Y Y Y Y
HS10-Time FE Y Y Y Y
Country-Time FE Y Y Y Y
R? 0.179 0.205 0.319 0.423
Observations 766,000 641,000 316,000 175,000

Notes: Source: Census Bureau and authors’ calculations. Table
reports the results of regressing the change in the tariff-exclusive
unit value (y;4¢) on the change in the tariff (7,4¢) for differentiated
products. The regressions include exporter firm-product-country,
product-time, and country-time fixed effects. Standard errors,
adjusted for clustering by HS8 product code are reported below
coefficient estimates. *** ** and * represent statistical signifi-
cance at the 1, 5 and 10 percent levels.

A.7 Regressions with Publicly Available RP Shares

In this appendix, we run country-product level regressions using publicly available data. We show that the
publicly available data provides results consistent with our regression evidence in the main text that RP
trade is more responsive to tariff shocks than AL trade.

The publicly available information on related-party imports and exports is available at the 6-digit NAICS
industry level in each year, and was described in Appendix A.2. We compute from these data for each
industry the share of imports from China that are obtained via RP in 2017, and map these RP shares to
their associated HS10 codes in the publicly available monthly Census trade data. Since we do not observe
monthly RP and AL imports, we cannot run the same regressions we run in the LFTTD data. Instead, we

run regressions where we interact the tariff change with the Chinese RP share of the industry associated



Table A.8: Effect of Tariffs on Prices - All Products, xht FE

1 mo 3 mo 12 mo 24 mo
Price
Aln(1 + 7ig¢) - Ipigr (RP) 0.015 -0.012 -0.128 -0.314%**
(0.113) (0.065) (0.084) (0.109)
Exporter-HS10-Time FE Y Y Y Y
R? 0.344 0.372 0.468 0.546
Observations 1,301,000 1,090,000 542,000 302,000

Notes: Source: Census Bureau and authors’ calculations. Table
reports the results of regressing the change in the tariff-exclusive
unit value (y;4¢) on the change in the tariff (7,4¢). The regressions
include exporter firm-product-time fixed effects. Standard errors,
adjusted for clustering by HS8 product code are reported below co-
efficient estimates. *** ** and * represent statistical significance
at the 1, 5 and 10 percent levels.

Table A.9: Effect of Tariffs on Prices - Differentiated Products, xht FE

1 mo 3 mo 12 mo 24 mo
Price
Aln(l + 7ig¢) - Ipigr (RP) 0.088 -0.043 -0.202%*%  -0.265%*
(0.136) (0.082) (0.101) (0.131)
Exporter-HS10-Time FE Y Y Y Y
R? 0.343 0.366 0.455 0.530
Observations 766,000 641,000 316,000 175,000

Notes: Source: Census Bureau and authors’ calculations. Ta-
ble reports the results of regressing the change in the tariff-
exclusive unit value (y;4;) on the change in the tariff (7;4)
for differentiated products. The regressions include exporter
firm-product-time fixed effects. Standard errors, adjusted for
clustering by HS8 product code are reported below coefficient
estimates. *** ** and * represent statistical significance at
the 1, 5 and 10 percent levels.

with a given HS10 product. Specifically, let ¢ index a source country, g an HS10 product, ¢ a month between
2017:m1 and 2021:m12, and s(g) and n(g) the 4-digit and the 6-digit NAICS industry associated with good

g, respectively. We then run specifications of the form
Alnmige = Nge + Nit + Nis(g) + 0AIN(1 + Tig¢) + pAIn(1 + 734¢) - RP Shareg(];[) + Eigts (A.3)

where mjg, is the quantity imported from country 7 of good g in month ¢, 14, 7:¢, and 7;,(4) are product-time,
country-time, and country-sector fixed effects, respectively, and 7,4 is the statutory tariff rate for the product
and country. The variable RP Sharegg) is the share of imports of industry n associated with product g from
China that is sourced via a related party in 2017. Our coefficient of interest is p, which captures whether the
trade elasticity differs for products based on the related party share.?

We first run the regression excluding the related party term and report the results in column 1 of Table
A.10. Standard errors are two-way clustered at the 8-digit HS code and country level. This regression
corresponds to the reduced-form regression run by Fajgelbaum et al. (2020). The results indicate a tariff

elasticity of about one, i.e., a one percent increase in tariffs is associated with a one percent decline in quantity

2Note that we do not need to include RP Sharesz) on its own since it is absorbed by the product-time fixed effect.

10



imported. This elasticity is slightly lower than in Fajgelbaum et al. (2020) due to the different time period
used, as described in Appendix A.3.

Table A.10: Tariffs and Related Party Share

(1) 2 3) (4)
No RP share  Baseline P50 dummy  Quarterly

Aln(1 + 74¢) -1.065*** -0.621*** -0.630*** -0.522*

(0.120) (0.150) (0.185) (0.307)
Aln(1 + 74:) x RP Share®V -2.495%** -4.446%**

(0.500) (0.703)
Aln(l + 7i4:) x I(RP Share®Y > P50) -0.629***
(0.180)

Product-Time FE Y Y Y Y
Country-Time FE Y Y Y Y
Country-Sector FE Y Y Y Y
R? 0.122 0.122 0.122 0.113
Observations 6,919,153 6,919,153 6,919,153 3,259,887

Source: Census Bureau and authors’ calculations. Table reports the results of regressing the monthly
change in the quantity imported (m;4;) on the change in the tariff (7;4¢) as well as the tariff change
interacted with the related party share. The regressions include product-time, country-time, and
country-sector fixed effects. Standard errors, adjusted for clustering by HS8 product code and coun-
try are reported below coefficient estimates. *** ** and * represent statistical significance at the 1,
5 and 10 percent levels.

The second column runs our baseline specification (A.3). We find that the tariff elasticity is significantly
higher in absolute value when the related party share is higher: at the mean tariff change (0.04), going
from the 25th percentile to the 75th percentile of the related party share from China (from 0.05 to 0.21) is
associated with an additional decline in imports of 1.8 log points.

In column 3, we re-run the regression but replace the continuous related party share for imports from
China with a dummy variable that is equal to one if the related party share is above the median (0.12),
I(RP Shareg% > P50). The results are consistent with our earlier findings: at the mean tariff change, going
from a related party share below the median to one above the median reduces imports by about 2.9 log
points.

Since our regressions are run at the monthly level, our dataset contains many missing observations for
cases when a particular country-product is not imported in a given month. This feature of the data may bias
our results. In column 4, we therefore aggregate import quantities to the quarterly level, and use the average
tariff rate of the quarter. We find similar results.

Overall, these regressions show that trade in industries with a higher RP share is more responsive to

tariff changes. This finding suggests that RP trade might be more responsive to tariff shocks.
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B Theoretical Appendix

B.1 Equilibrium

We close the model by specifying the selection of firms into global and local firms and how tariff revenue and
transfer-pricing penalties are distributed in the economy, followed by a detailed description of the model’s
equilibrium. Recall that each firm produces a distinct variety w (which are all equally liked by consumers).

In what follows below, we indicate a variety by the firm’s productivity, z.

Firm Selection and Productivity Thresholds. As in standard models of trade, profits are
increasing functions in firm’s productivity level. The presence of fixed costs for becoming a multinational
enterprise and increasing profits imply that only the most productive firms in the economy become global
firms. This leads to a productivity threshold, Z,,, above which firms headquartered in country m with
productivity z > Z,, operate as multinationals, producing in every location. Letting ® (z) denote the ex-ante
cumulative distribution of firm productivities, and given a fixed number of firms M,,, the number of global
firms is given by

G = My [1 = ® (5)]. (B.1)

Trade flows. Now we proceed to aggregate over the individual firms’ choices between becoming local and
global firms to derive expressions for trade flows between country [ and country m.

There are two types of firms that export to country m. The local firms from country [, and global firms
from all countries that use [ as a production location to serve country m, this includes global firms from

country [ itself. Letting X, denote total exports from country [ to country m, we have:
21 N o0
Xim = Mz/ Prim (2) @i (2) d® (2) + ZMl/ Pitm (2) Giim (2) d® (2)
0 i=1 Zi

Government. The government in country m collects revenue from import tariffs ¢;,,, on goods imported
from countries [ # m, and from transfer pricing penalties on global firms for these transactions. These are

rebated as lump-sum transfers, T,,, to the representative household:

oo

N z N N
T =300 / (tim — 1) Piim (2) o ()40 () + 33 0 / (1) P (2) i ()9 () (B2)

i=1 =1 z
N
+ZZM/

i=1l#m z

o0
Tiim (2) d® (2) ,

where the first and second component on the right represent the tariff revenue collected from exports of local

and global firms, respectively. The third term represents the penalties collected from exports of global firms

when those set prices that deviate from the arm’s length principle. Consequently, household income F,, is

given by
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where II,,, represents the aggregate profits of firms headquartered in m, the sum of the profits of local firms

and global firms minus penalty costs and fixed costs from becoming a MNE

N Zm [e%e]
M:ZMm//Mm@@@+/ i (2) = > Tonij (2) | d® (2) | = Wi frn G
j=1 0 z

m l#m

Equilibrium Definition. An equilibrium, given import tariffs t = {¢;,, },m, consists of an allocation,
prices, measures of global firms, and productivity thresholds that satisfy the following conditions: (i) households
maximize utility subject to their budget constraint, i.e., equations (6) holds (ii) local firms set prices according
to equation (8), while global firms set prices according to equation (11), (12), and (16); (iii) firms select into
global and local firms, as stated in equations (B.1); (iv) the government runs a balanced budget, provided in
(B.2); and (v) labor markets clear

N N 00
WMF@M%+ZMZ/w%m@@@- (B.4)
i=1 j=170

The labor market condition equates the total supply of labor to total demand, which includes the fixed cost
payments associated with multinational operations in country m, the labor used by domestic local and global
firms in m for production, and specific to our model, the labor employed by foreign multinationals operating
in m.

The definition of equilibrium is standard, however, it does not impose balanced trade. The balance-
of-payments identity states that the current account equals the sum of net exports and net income from
abroad

CA,=NX,,+ NI, =0. (B.5)

Since our economy is static, we abstract from international borrowing and lending. If a country spends
more than the value of its production (NX,, < 0), the profits by its MNEs abroad exceed the profits of
foreign MNEs in its domestic economy. The profits generated by foreign firms located at home include
the subsidiaries of foreign global firms that locate in country m to serve the domestic household or as an
export platform to serve foreign household, plus the profits of the foreign distributors located in m net of
transfer-pricing penalties paid to the domestic government. The profits generated by domestic firms located
abroad include the profits of domestic subsidiaries and distributors located abroad net of transfer-pricing

penalties paid to foreign governments.

B.2 Details for the Small Open Economy limit

We consider the environment described in Section 3 but impose the three assumptions of Section 4: (i)
country m is an Small open economy, (ii) all firms are global, (iii) transfer pricing is shut down. Relative to
the analysis in the main text, here we also consider export taxes. The (one plus) export tax set by country m
when exporting to country [ is denoted with x,,;.

In Section B.2.1 we first describe the system of equations that pins down the equilibrium for the large
open economy under assumptions (ii) and (iii). Then, in Section B.2.2, we impose the parametrization in
equation (17) and compute the limit as n — 0. Finally, in Section B.2.3, we solve for country m’s optimal
import and export taxes. The formulas in this section correspond to those displayed in the main text in

Section 4.
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B.2.1 Equilibrium with Large Open Economies

Definition of Equilibrium in the Simple Model. Under assumptions (ii) and (iii) internal prices

equal a constant markup over marginal cost:

Tl "Yl
P i = timTimDy 1 Pyt = I TZ Sy (B.6)

Country m’s price indexes in turn satisfy:

1—0o

N =
Pi,m - [Z (p;'i,lm)l_s‘| ) ZPI 7 (B7)

=1

An equilibrium given import tariffs t = {¢;,,}, ,,, and export taxes x = {zp} consists of an allocation

m,l’
and prices such that: (i) households maximize utility subject to their budget constraint, i.e., equations (6)
and (B.7) hold; (ii) global firms set prices according to equations (B.6); (iii) the government runs a balanced
budget;

N N N N

= Z Z tim — xlmp?,lqulm + Z Z Tml — pi;rnlq;fml; (BS)

i=1 I=1 i=1 I=1

and (iv) labor markets clear

N N
m = Z Zwm€i7mj~ (B.9)

i=1j=1

Characterizing the Equilibrium We first show that to compute the equilibrium is enough to know
the wages in each country w,,. We then described the system of equations that pins down {wj;, };. This
formulation of the equilibrium will be useful when computing the small open economy limit. We let wages in
country N to be the numeraire, i.e, wy = 1.

We start by defining two expenditure shares:

U u
tlml'lmpi,lqu'Jm [ sz m

Niim = Nijm = — ot
’ - N u w ) Z,m
2 =1 tim jm Py jm i m Y301 PrmQim

The share A; ;,,, represents the expenditure share on goods originated in ¢ that are produced in ! and imported
by m with zimpj';,, the price at the port of destination. The share A;, is instead country m’s overall
expenditure share on goods originated in i. The CES structure in demand for the household, along with
the pricing equations (B.6) and (B.7) allow us to express these shares as functions of countries wages and

fundamental parameters:

1—o

1—e l—0 \ ~1—¢

tm m!im")i il A’L )\i m
(ttmTim Tim Yi,)01) i = (i.1/Ai) il , (B.10)

1—0o

SN (/A TN,

/\i,lm = N

Zr:l (trmxrmTT'm%J'wT')l_E 7

Note that the share of total expenditure (inclusive of tariffs) in country m that is spent on imported goods

from [ can be express in terms of these two shares, and therefore, it is also a function of wages only:

N
)\lnz = Z Ai,m)\i,lm- (Bll)

=1
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The vector of equilibrium wages solves the system of labor market clearing conditions (B.9). The next
step is to show how express the demand for labor as functions of the equilibrium wage. We start from
equation (B.9) for country m and use the production technology of the production-subsidiary, the prices in

equation (B.6), and the shares in (B.10) to re-write the labor market clearing condition as:

ZZM””J Yy, (B.12)

j=1i=1 H tmgxmj

where E; is given in equation (B.3). Note that similar steps can be applied to the government revenues in
equation (B.8), and to the aggregate profits to obtain

Al Aiim A al AimiA
i,ImN\i,m i,mlN,l

T =3 (tim — 1) S22 B 3N (g — 1) S B.13
: ( : ) tlm + . (x : ) xmltml ! ( )
=1 (=1 =1 (=1
N N

I, = i m,1) A\ m,] E. B.14
Sy (1) e, 1)

7 1

1y

And so, combining equation (B.3) with equation (B.13) we can express household income as

Yo
Ep=—" Y= wnLm+1,+T2, (B.15)

N b
Zl:l >\lm/ tlm
where T is the component in the government revenue coming from export instruments, and thefore, Y,
represents the household income excluding import tariff revenues. Substituting F,, back into equations (B.12)

and (B.13), and using the definition of Y,,, we can write the following recursion for Yy,

N N
1Y Aimj 1\ Apsj
= ANini — 1 == W+(1_>W)Y,’ B.16
§_:§_:<,J(M) A L) )Y (B.16)

Tmj

where we defined
Niymj i/t

Z Zh )\h rj)\h,j/trj

Equation (B.16) defines implicitly household income as a function of the vector of equilibrium wages. Therefore,

Nimj =

(B.17)

the vector of equilibrium wages can be computed from the labor market conditions

ZZlA”’”Y m=1,2,...,N—1 (B.18)

j=11i= lﬂxm]

with the normalization wy = 1.

B.2.2 The Small Open Economy Limit

We impose the parametrization in equation (17) and consider the sequence of equilibria indexed by n. We
are interested in characterizing the equilibrium as n goes to zero. From the discussion in Appendix B.2.1,
the equilibrium of the limit economy solves the system described by equations (B.16) and (B.18) as n — 0.
In the analysis that follows, we let £ = lim,,_,oz and & = lim,, g Tfll%gx, with x denoting an endogenous
equilibrium variable in the model.

We begin by computing the limit as n — 0 for the four different shares defined in the previous section,
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Ailjy Aijj, Ay, and Ay ;. We guess, and later verify, that in the limit the vector of equilibrium wages is
positive and finite. Using equation (B.10), we compute the limit for \; ;; under the assumption of positive

and finite wages, we obtain:

(L Tijyiwn)

2,09 Zr;ﬂn (trjfﬂrj’rrj’yim,wr)l ER) » Dy ( )
Aiim = (tom T Tim i)'~ i #m, vl

- ZT (trmmeTTm’yivru_]T)l_E’ )
o (g m ) .
" J#m, Vi

Zr (trjzrorj’_Ym,r@r)l_s 7

)\i,mj = j\mﬂ'm = 07 7/;.] 7é m

Am,mm = 1.

Using equation (B.10) and (B.19), we compute the limit for ); ; under the assumption of positive and finite

wages, obtaining:

1-0o
N —y 1—0o
)‘i,jlj (Vij/As)

Xij = — = _— i,j #m (B.20)

Zr;ﬁm Ar,j375 (P)/’I",J/AT) -

1-o

- NTF (s AN
A = i Ctim/A) —,

Zr )\Ta;l;’i (’Yr,m/AT’) -
A =0,

__1l-0o .

R by T« (ﬁm,]/Am)l

)\m,j = mdj__ T—o 1o’ Jj#m.
— —0o
Zr#m A'r‘,.jlj (77'7.7 /AT)

Note that for A,, ; we compute both types of limits.
Using equation (B.17), (B.19), and (B.20) we compute the limit for A;;; under the assumption of positive

and finite wages. Under the assumption that ¢ < €, we obtain:

_ /_\l /_\l s
Ai,lj = = ,1/ lJ* ) i7l7j 7& m (B21)
Zh;ﬁnl Zr;énl )\hmj)\h»j/t"‘j
i,lm = ’l— ’ —/ ! ’ V'LJ
Eh Zr Ah,'r"m)\h,'m/trm
]\m,im = Ai,mj = Ai,mj = 07 7’7] 7& m
Am,lj = 0> .7 7é m, vl
: Kot /11
L 7]/ ly j #m, Vi.

m,ly = < N )
D hotm 2artm MhyrjAn, [

Finally, we work with equation (B.16) and (B.18). Note that our guess that wages are finite and positive in
the limit implies that Y; for all j # m must also be finite and positive. Using equations (B.19), (B.20), and
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(B.21), it follows that for all country j # m we have:

Y I 1\ A, 1IN\ A\ -
E Nigr=(1== ) ==+ (1=~ | == |V, ' B.22
J T;n;n < 2,JT ( u) Ty + ( /l) Tir > T J # m ( )

CED DI “‘w

r#m z;ém

A closer look at equation (B.22) reveals that this equation is independent of country m’s equilibrium variables.
Therefore, in this limit, the wages of foreign countries can be solved independently of country m’s equilibrium
objects. Furthermore, if a solution to this system exists, it features both positive and finite wages.

For country m, we focus on the limit of equilibrium variables in per-capita terms as in Caliendo and
Feenstra (2024) and Demidova et al. (2024). In our parametrization in equation (17), the labor endowment
for country m goes to zero in the limit. This implies that even with finite wages the household income must
go to zero. However, income per-capita stays positive and finite. Using equations (B.19), (B.20), and (B.21),
it follows that for country m the limit versions of equations (B.16) and (B.18) are given by

V=> 1> (1 - i) A:CLT + A | Y + (Z i[\i’mm + (1 - i) Ammm) V.,  (B.23)

r#m \i#m i=1
= 1A 1A
WLy =y ==y, Z E Y
jpm H Tmi s

Equation (B.23) determines the equilibrium wage for country m in the Small Open Economy limit. Note

that in this limit, welfare per-capita equals household per-capita real income. Hence:

. Vo) P ] -
U = % P = X5 (B.24)
Zl:l Alm/tlm A

B.2.3 The Domestic Planner’s Optimal Trade Policy

The domestic planner in country m unilaterally chooses its combinations of import and export taxes
{tjm, Tm;}j»m to maximize domestic household welfare (equation (B.24)), subject to the equilibrium con-
straints (B.19), (B.20), (B.21), and (B.23). Since foreign wages do not depend on country m’s equilibrium
variables, and in particular its trade policy, equation (B.22) is not a constraint for the domestic planner in
country m.

Before solving for the optimal trade taxes it is useful to re-write equation (B.23) in more familiar terms:

_ Y_Zjl D SE T B 3D S (R £ Y (B PO SR UED

j#m JjEMiFEmM i#=m

Note that the left-hand side of this equation represents country m’s net imports, while the right-hand side
is the net foreign income, i.e. the difference between the profits of domestic MNEs earned abroad and the
profits of foreign MNESs operating in country m. Hence, the domestic planner chooses its optimal trade policy
to maximize domestic welfare subject to two equilibrium constraints: (i) country m’s labor market clearing
condition, and (ii) country m’s balance-of-payments identity.

We also impose the constraint that trade taxes satisfy ¢, > 0 and z,,,; > 0. In most of the cases we
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consider in this Appendix, the solution is interior, and hence these constraints can be ignored. However, in
our full model with imperfect competition and both domestic and foreign firms engaging in multinational

production, these constraints occasionally bind and we need to take them into account.

B.2.4 The Domestic Planner’s First-Order Conditions

We solve this problem in several steps by log-differentiating the objective function and its two constraints,
with respect to log-changes in trade taxes, and finally combining these results to construct the domestic

planner’s first-order conditions.

Step 1 - Log-differentiate the objective function (B.24). We start by log-differentiating the

domestic planner’s objective function (B.24), we obtain:
N

dlog U,, = dlog Y, — Z Airmnd10g Nimn — Apmd log Wy, + Z (Aim — ;\im) dlogtim, (B.26)

i=1 i#Em
with Ay, = > ]\i,lm, and where dlog A\, is given by

Mim tim
Otjm

a>\zm wm

dlog \iy = dlog
og a-

i=1,...,N. (B.27)

im im
Step 2 - Log-differentiate the constraint equation (B.25). We start by defining the following
elasticities with respect to country m’s wage. We let 0,,,; denote the trade elasticity with respect to wages,

and 0,, the average elasticity which uses export shares as weights:

0 log ( mz/>\u AmzY;
Oni =———F7———", On=) =1 0n B.28
3 log W ;n Z]?ém Am_]Y ( )

We also define: A -
8 log (AmJj/Aj,jj)
0log Wy,

D 1 , l,j #m. (B.29)

The elasticity ¥,,,; measures how exports from country [ to country j of products originated in country
m change as w,, changes. Hence, this elasticity informs us about the extent to which profits of domestic
MNEs abroad respond to a change in the domestic wage. Consistent with equation (B.28), we let ¥,
be the average response of those exports across all production locations and destination markets, using

production-destination-specific sales as weights:

. N _ N T
Gpy= Y il G = Zigm A Vil 1y 5 (B.30)
I#m Zl;ém Am,lej/xlj j#m Zj;ém Zl¢m Am,lej/Ilj

Using the previous definitions, one can show that:

dlog /A\mi = —0p; (dlog w,, + dlog z;) , dlog /A\myli = U 1 (d1og s + dlog Wy, , li # m.
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Therefore, log-differentiating equation (B.25), we obtain:

— (B0 — TI0"0,,) d1og Wy, = —Apmm Y d10g Ay, + (I + 1T7) dlog Yy (B.31)

1\ - N _
+ Z 1- ) Az7mmYmd10g Ai,mm
i#Em K

+ Z (Exmjemj - sz’eﬁmxj) legxmj’

where Ex,, = Z#m AerT and Im,, = (1 — /_\mm) Y/m are country m’s total exports and imports, re-

Y,

spectively; 17" = Zl;ﬁm (1 - i) A"T‘JJJ and IIM"e = Zj;ﬁm T, are m’s aggregate profits from its

multinational activity; and I = >, “m Ai,mm?m (1 — %) are the profits generated in country m by the
MNE activity of foreign firms.

We now compute dlog Ai,mm. Relative to the previous elasticities, the change in Ai’mm includes not only
the indirect effect through dlogw,,, but also the direct effect of changing the tariffs to country j, dlogt;p,.

Note, however, that these shares do not depend directly on export taxes. This implies

108 A ymm = —Pi.md10g W + Y 07d10g tjm, (B.32)
Jj#Em
where
alog Ai mm /7\1 mm
(pi,m = _7_’ ©m = 77—901’,777,7
0log wm, #Zm ZT#m Armm
m 8 10g ]\me —-m Z Ai,mm, m
Qi ="fa1 .5 0; = = 5 9y
J dlogtjm T e Dot Armm J

Finally, we compute dlog A,nm, which depends only on import tariffs and the domestic wage:

d10g A = Y (Mim + (1 = M) 5) d1og tim — (1 = A ) G 10g W, (B.33)
i#m
where
b 8log8(1i\);mu/) :\me) = ; 1—_Xnmm i,
n=- aloga(ggiimm) . = ;ﬂ i —A/Cmm Py}

Putting together equations (B.31), (B.32) and (B.33), we obtain:

— (Expby, — TII"D,,, — T3, ) d1og Wi = — A Yind10g A, + (I, + 1I™7) dlog Vi,

+IImne Z 07'dlogtjm
= (B.34)

+ Z (E;z:mjﬂmj — Hnmlze’amd) leg Tmj
J#Fm
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Step 3 - Log-differentiate the constraint (B.23). Log-differentiating the labor market clearing
condition in equation (B.23), we obtain

E m, _ 1< O n O
Wy Lo + — Z v 7 g2 | dlog @y, = P (dlog A + dlog Ym) (B.35)
J#m

Ezp,
—fz Tmj (Om; + 1) dlog zp;,

T
J#m ™

Am,Y /Tm;j

R o Opmj, with 6,,; given by equation (B.28).

where we defined 6_% = Zj #m S

Step 4 - Characterize dlogw,,. We want to compute dlogw,, as a function of {dlogt;,,dlogz; }j

only:

0 log wm 0 log Wiy
tjm + Z

dlogw,, =
0g Wy, 81

Using the system defined by equations (B.33), (B.34), and equation (B.35), we can compute the following

partial derivatives:

A; _
Imqp, T p

1-Amm E + HT,T,LLE( ]7n+(1 Am7n) _QJ )
dlogw,, T, +1Imne T, FII77E (B.36)
0log tim Y HImRe (1 B ) ¢ + B Ly iy Exmi/Tm; 5 gz + By O~ I,
T, A1 e ™ A Yom JEM A Vn Im, A0
Bt Oy =110 O, Bxm;
0log Wy, T FII7TE L+ Ty (Omj +1)
alog Ty Yon +IImne (1 B ) (b n #wm i + Z By /Tm; ew B2 0 —1ITned,,, — 1M1 G,,
Imy, +1IM]0E m JEM Ay Yim Im, +11M 1

Step 5 - Compute the First-Order Conditions. The first-order conditions for the planner at an

interior solution are given by the following equations:

alogf]m _0 dlogU,,

= =0 Vi .
Ologtim ’ i#m

dlog T

We can compute these partial derivatives by combining our results from equation (B.26), equation (B.33),

and equation (B.34). For any import tariff ¢;,,, we have:

log \m  ~ - B2y, — T, — I (G + G Anm ) | O log W,
O=— |77+ B.37
l ) log T + Amm + Qsm + Imm T HT&@ 9 log tjm ( )
+ Im?n /_\Jim + HTYT?L“LG (AJm B ﬁ;nAmm - é_;n) ﬁm _ 85\'m'rn f_/m _ 5\
™% 4+ Iy 1 — Ay Imre + I'my, T Otim A
For any export tax x,,;, we have:
o [ 208 5 o B = TR — T (5 + SmAym) | dlog by, (B.38)
0log Wy, mme Im,, + e dlog T ’

—myj

Iy, + 1Imne

B0y — TIM70,
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dlog Wy, and dlog Wy,

dlog tim Tlogz.> are given by equation (B.36).

where

B.2.5 Optimal Trade Taxes

In this section, we compute optimal import and export taxes under the different scenarios discussed in the
main text: (i) Optimal Import and Export Taxes under Perfect Competition; (ii) Optimal Export Taxes
under Perfect Competition; (iii) Optimal Import Taxes under Perfect Competition; (iv) Optimal Import and
Export Taxes under Imperfect Competition with no Foreign MP; (v) Optimal Export Taxes under Imperfect
Competition with no Foreign MP; (vi) Optimal Import Taxes under Imperfect Competition with no Foreign
MP; (vii) Optimal Import and Export Taxes under Imperfect Competition; (viii) Optimal Export Taxes under

Imperfect Competition; and finally (ix) Optimal Homogeneous Import Taxes under Imperfect Competition.

1. Import and Export Taxes under Perfect Competition. When the domestic planner has
access to both policy instruments, its optimal trade policy is characterized by equations (B.36), (B.37), and
(B.38). Under perfect competition, i.e., p = 1, these equations reduce to:

dlog Amm | Y Y ] Ajm _ - _
(%2 + X + 6 + ) (242 +77) R Ologhmm
BT /Tm - A I T Dlogt..  J9m
qsm *mmm;j” + Z]#m /E\ijn/;" J Hf + 9 1—Amm 8log tjm
(B.39)
(B + Ao+ G+ O) (500 + Oms + 1) 52) g, (B.40)
Exm;j/Tm B :
¢m 7':;” 7:Ln + Z] £m 4/:\6m71n/$m J,GI + 0 FEzx,,
Taking equation (B.40) for countries ¢ and j with ¢ # j, we obtain:
(o) ()
Lmi amz Tmj 0mj .
Therefore, optimal export taxes are given by:
1\ _ .
Ty = (14 57— | &m,  Vi#m (B.41)
Ormj
with Z,, a constant to be determined.
Taking equation (B.39) for countries ¢ and j with ¢ # j, we obtain:
Amm tim . _tim
8tlm >\7nm + )\zm = — 8tjnl 5\] +AJ7” . (B.42)

Azm + ( - A'rnm) ﬁ;n Ajm =+ (1 - Aan) pj

We guess that optimal import tariffs are homogeneous across countries. For our guess to be correct, it should
satisfy the previous equation. We note that with homogeneous tariffs we have:
aj\mm im — N >\jm

= A (1= A Ajm = 7—= ST
azm )\ pi ( ) ! (1_Amm)+tzmAmm

Plugging these equations back into equation (B.42), the guess is immediately verified. Hence,

tim = tjm =tlm- (B43)
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Homogeneous tariffs also imply that:

9108 Anm - - 0108 Am

- — — —_ m 0 n _ ~m
d10g W, = —0m (1 )\mm) ’ dlog tim Py (1 /\mm) ) Om Z Pi -

i#Em

Combining the homogeneity result in equation (B.43), along with these relationships, with equation (B.39),

we obtain:

A
— — — 7 Expmi/Tm; o
e e P L

= >\mm

Finally, we note that /—f””ﬂ =14+> jtm B2mj/Tms Using this expression along with the optimal export

mmYm Amm Ym

tax equation (B.41), we can solve for the optimal homogeneous tariff:

1 .
tim = = Vj # m.

m

We conclude that optimal import and export taxes are given by:

1 1

Tmj = (1 + ) Tm, and tj,=—, Vi # m. (B.44)
X Hmj Tm

The optimal policy is not uniquely determined in this case since x,, can take any arbitrary value, a consequence

of Lerner Symmetry.

2. Export Taxes under Perfect Competition. As we showed in the previous case, when the
planner has access to both instruments, it can dispense with the use of import tariffs. Hence, we can set

Zm = 1 in equation (B.44) and obtain the optimal export taxes under perfect competition

Tmj = (1 + 1) , Yj # m. (B.45)

Om;

3. Import Taxes under Perfect Competition. When the domestic planner has only access
to import tariffs, its optimal trade policy is characterized by equations (B.36) and (B.37). Under perfect

competition, i.e., p = 1, these two equations reduce to:

A jm n 7"7L"’L 3\ n n —
(1_;\mm + p;ﬂ> (% + A + ¢7n + Gm) A -
7 = — + p;n —

- L Fim 3 10
+ Dmlm  _Bim g 40 1—-A
¢m A771 m Y”". A mim )/;YL m m mm

M tim
atjm j\mm

— Xjm- (B.46)

Using this equation for countries ¢ and j with ¢ # j, we obtain equation (B.42). It follows then that optimal
import tariffs are homogeneous across countries in this case as well.

To compute the level of the optimal import tariff, we use equation (B.46), impose that tariff are

homogeneous, and use the fact that % =1+ ]\E# to obtain
(1 - j\mm) j\mm R 3

— = = ém Amm - >\mm .
1- )\mm + tm/\mm ( )

Solving for t,, yields:
1
1+ 7= tm, Yj # m. (B.47)

m

tim
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Note that with N = 2, equation (B.47) reduces to t;,, = (1 + %) which coincides with the optimal export
tax derived in equation (B.45). Under perfect competition, our economy satisfies Lerner Symmetry, and

therefore with N = 2 the import tariff is a perfect substitute for the missing export tax.3

4. Import and Export Taxes under Imperfect Competition with no Foreign MP. We
now consider the case with imperfect competition (x> 1), but in an environment where foreign firms lack
the technology to produce outside of their headquarter location (7; ; — oo for ¢ # m). In this case, profits of
foreign firms in country m are trivially II"™*® = 0. Note, however, that under these assumptions, country m’s
net exports are not zero N.X,,, = —II"""¢ and therefore trade is not balanced.

Optimal import and export taxes are now described by equations (B.36), (B.37) and (B.38), where we
impose g > 1 and II"™'¢ = 0:

—m

A1og Amm I BTy 0 —II 9, Ajm ~m B B
( 9 log wm + /\mm + ¢m + Imm, 1=Amm + Pj Ajm —m alog )\'m’m 5\ (B 48)
o+ BBl (S Fowiltuige | Benlu Ugon 1A, 0 Ologhm " :
T Amm Ym J#M " K Yo T,

A Bamm—7"e0 I L
Amm (1 ) e g I, mi (g 41 i
< = . ¢m ' il fmm + Tmj ( mi + ) _ E(Em]em] - Hmzeﬁm,j (B 49)
¢)m + M Z Ez,,,]/zmj QT Etm 0~ O, Imm, . .
Amm Ym FEM K Y T

As before, we can take equation (B.49) for ¢ and j with ¢ # j, and solve for the export tax to obtain

1 Omi BT _ )
T (1 + ) i = %mj Ty Vi #m, (B.50)
Omj ) OmjExm; — O SILE

with Z,, an arbitrary constant.

Similarly, we can take equation (B.48) for ¢ and j with ¢ # j to obtain again equation (B.42). We conclude
that as in cases 1. and 3., the optimal import tariff is homogeneous across countries. To recover the level of
the import tariff, we use the that tariff are homogeneous, so that equation (B.48) becomeS:

RS L Bomln—T"0n,

: i .

Y Dy L, Exm;/Tm; A B0, —II7 "9,

G + 22T 4 5, Bl R Bl
Finally, using that ’“‘”” =14 jtm E/f"”i/z’” and the value of the optimal export taxes in equation
(B.50), we can solve for the optimal tariff. We obtain:

1 .
Lim = —, Vj # m. (B.51)
z

m

As in case 1., the optimal policy is not uniquely determined. While trade is not balanced in this environment,
Lerner Symmetry still holds in the knife-edge case when there is no multinational production done by foreign

firms.

5. Export Taxes under Imperfect Competition with no Foreign MP. As we showed in the

previous case, when the planner has access to both instruments, it can dispense with the use of import tariffs.

3In a previous version of this paper, we also computed optimal import tariffs for two large open economies with

multinational production and perfect competition. In this case, the optimal import tariff is given by ¢;m =1+ 19
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Hence, we can set Z,, = 1 in equation (B.50) and obtain that the optimal export taxes are given by

1 Omi BTy i
T 1+ — My g Vi #£ m. B.52
( O, ) O By — Oy TIme 7 # (B.52)

6. Import Taxes under Imperfect Competition with no Foreign MP. The optimal import
taxes in this case are characterized by equations (B.36) and (B.37) with II""¢ = 0:

Jlog A 3\ 0 Eﬂ?mém—nzneém ]\jm -m — -
( 0log W, + )\mm + (bm + Imy, 1*/_\mm + pj _ A]m A __ aliog >\mm — 5\ .
uw ,Lm Ex,, By 0 —TIm7e9,, 1— /_X J 0 10g t; Jm
= —~ 2 jm
Om + S AR W O + Trim mm

Taking this equation for ¢ and j with ¢ # j, we obtain equation (B.42). It follows that the solution to this
system requires homogeneous tariffs across countries.
Under homogeneous tariffs, the first-order condition simplifies to:

— — — — E m/e_m_Hnwleﬁm

_ _ " — = A\
Y 0, i Ex,,0,,—IImneg .
T
Using ﬂw{?i -1= Ew"”};h""m and the fact that with no foreign MP Im,,, — Ex,, = IIMNF we can solve
for tjp,: /
1 é?nExm .
tim = ( + 0) G By — 0TI Vi #m. (B.53)
OmjiExm;

Note that with N = 2, equation (B.53) reduces to t;,, = ( + em) which coincides with

Ormg B — O s T
the optimal export tax derived in equation (B.52). In this knife-edge case where Lerner Symmetry holds

despite having trade imbalances, the import tariff becomes a perfect substitute for the missing export tax.

7. Import and Export Taxes under Imperfect Competition. We now consider optimal import
and export taxes under imperfect competition and foreign firms producing outside their headquarters country.
In this case, Lerner Symmetry no longer holds (see, for example, Blanchard, 2009; Costinot and Werning,
2019). The optimal import and export taxes in this case involve infinite export taxes in combination with
import subsidies as in Itskhoki and Mukhin (2025). Even though the framework we consider here differs
from theirs in that real trade imbalances in our model are endogenous and determined by MNEs’ production
decisions, this is not enough to break their result.

We show that by limiting the space of feasible import tariffs for the domestic planner to t;,, > t,, > 0,

we recover finite values for trade taxes. We now state the following Lemma 1 for a two-country model.

Lemma 1. In a two-country economy, where the Home government chooses import and export tazes subject

to the constraint t;., > t,, > 0, its optimal combination of trade tazes is given by:

1 Om;Ex
tim = tms T 1+ — my o mg Vi # m,
. ( O ) G By — Oy T X 97

m,j

where Xy, is an endogenous object that depends on the value of t,,,. Furthermore, welfare decreases with the

value of t,,,. Hence, in the limit for t,, — 0, the planner sets infinitely large import subsidies tjp, — 0.

To prove Lemma 1 we start by computing the optimal export tax at an interior solution. The solution is
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described by equations (B.36) and (B.38). Taking the ratio of this first-order condition for countries i and j
with i # j, and solving for the optimal tax, we obtain:

1 Omi B,
T, (1 + > 4 i ! Xm
Omi ) Om;iETm; — ﬂm,j e

with x,, an endogenous object that depends on the value of ¢,,

We show next that given the optimal export tax, welfare decreases in the value of the import tariff

dlog U,
Ologtjm

non-increasing in ¢,
We start by using equations (B.36), (B.37), and (B.38) to compute 21°%6Um We obtain:

< 0, and therefore it is optimal for the planner to set t;,, = t,,. Since the constraint binds, welfare is

Jdlogtjm
] i . i N
dlog Uy, U0 Olog Amm < [Imne Amm( + 0j )+9-
og _ o 1- A J og — Ajm — —m 1- Amm J ’ (B.54)

810g tjm o W + 1 alog tjm Im,, + HTZ;LG

T girmme + 1

_ i
where A, (1_1{1”

from case 4. that the optimal tariff is a uniform import tax equal to t;,, = %, with z,, an arbitrary constant.

ﬁ;“) + 0} > 1. Consider now equation (B.54) at II”"}}* = 0. In this case, we know

Because Z,, is arbitrary, we can choose it such that ¢;,, =¢,,. In this case, equation (B.54) reduces to

1 A; dlog A -
= LU (Ogmm + >\jm> )
HT:;,LeZO IanJrH?_ngLe + 1 1 - Amm alog t]m

Therefore, for positive (but small) values of II""¢ it follows from equation (B.54) that % < 0. The
Lim

—m

B dlogU,,
~ Olog tim

planner would like to reduce tariffs even further, which makes the constraint for ¢;,, binding. This concludes
the proof.

Two points are worth mentioning regarding Lemma 1. First, while we characterized what happens with
import tariffs as we loosen the constraint, the lemma remains silent on the associated export tax.* However,
we explored numerically the effects of loosening the constraint on the optimal export tax. We found that the
associated optimal export policy rises, as we decrease the value of ¢,,, and approaches infinity as in Itskhoki
and Mukhin (2025).

Second, Lemma 1 focuses on the two-country case. We have confirmed numerically that the previous
results extend to an environment with multiple countries. The domestic planner sets uniform import taxes

equal to t;,, =t,,, and export taxes according to Lemma 1.

8. Export Taxes under Imperfect Competition. We restrict the domestic planner to use only
export taxes. The optimal export taxes are characterized by equations (B.36) and (B.38). Using these
first-order conditions for country i and j with ¢ # j, we obtain:

Exp/m; Ex,,;/Tm,
[omi g, 4 1) = ilimi g ).
Exmﬂmi — H%ze’ﬂm,i Emmﬂmj — Hmzeﬁm j
Hence, optimal export taxes are given by
1 Omi BT
T 14+ — UL L . B.55
( O ) Oy By — T, X (B.55)

“We have not characterized the value of y,, nor how it depends on tn
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with x,, an endogenous object that affects all export taxes equally. The value of x,, can be computed by
combining equations (B.36) and (B.38) with equation (B.55).

The optimal export taxes in equation (B.55) match those derived under imperfect competition without
foreign MP, up to the term x,,. With import tariffs constrained to ¢;,,, = 1, Lerner symmetry fails: export
taxes become second-best instruments, and x,, adjusts them downward to compensate for the missing import

subsidies discussed in case 7.

9. Homogeneous Import Taxes under Imperfect Competition. We finally consider optimal
import tariffs in an environment with imperfect competition and foreign firms producing outside their
headquarters. In all cases considered so far, optimal import tariffs were homogeneous across countries. This
result breaks in this environment when export instruments are not available to the domestic planner. The lack
of homogeneity reflects the planner’s need to compensate for the lack of export taxes when Lerner Symmetry
fails.

To maintain comparability with the formulas provided in the previous scenarios, we restrict the planner to
choosing homogeneous tariffs. The first-order conditions under this restriction can be derived from equations
(B.36) and (B.37), imposing dlogt;,, = dlogti,, which yields:

(14 m) + S 7 s (14 0m) _ 1
L+ G + 15omm Ao o (1 + Om ) Exmgm7H%mﬁm7nzlg”e(JJMM'"M;M N iy A Z#m ZAY
m R T 1770 1= g gmme | Amm + =70
Using @, — Ay — Zj;ém 07" = —1, we can express the optimal import tariff as:
1 Ex,,0
tim <1 + ) mm Yo, (B.56)
O ) Byl — 0, IImne
where ~ ~ ~
Exp,0,, — 1IN, Imrne A izm 0"
T, = L 7m L i L Z'#m L . (B.57)
Ex,,0,, — TImneq), 4 [Tmne Imyy, Amm Amm (14 om)

Note that Y, = 1 whenever II")¢ = 0.
To conclude the proof we need to show that T,, < 1. It suffices to show that the term within brackets is

— — . o
less than one, or equivalently that A, — A + @ > 0. In our small open economy,

1+¢m
N ;\r,mﬂn XS\T,TTL 3 A?ﬂ.m,nz 3 .
— - z #m ém - ZT:l >_\mm )\T’mm - Zz;&m Z A'V',n”n Al’mm
A = A + =222 =1 — Ny + (6 — 0) = i ,
14+ ¢m 1+ ¢m
with
_ N = _ _
- AjmmAjm
1+¢m=c+(c—0 ” 1 >0
EC Rl P s TS Wi R
N
)\'r mm X )\7‘ m Z mm
—A 7’ mm >\i,mm >0
; )\an 1752771 2775771

2o O

Because ¢ > o it follows that Apmm — Amm + T

> 0, and therefore Y,, < 1.
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B.3 An Alternative Transfer Pricing Model

In this appendix, we present an alternative way to model transfer pricing. Rather than choosing markups
ity (w) and uﬁlm(w) subject to the constraint uﬁlm(w)uglm (w) = p, the MNE directly chooses the internal
(border) price p},,, (w) and the consumer price pzlm(w), subject to the constraint that neither price can be
set below unit cost.

The MNE’s profits from selling variety w in market m are:

N N
Z pz lm tlmpz lm( qz lm + Z pz lm CiJm(o‘))] qg,lm(“)?
=1 =1

where household demand for variety w produced in country [ satisfies equation (6). To simplify the exposition,

suppose there is a single production location, so that Q; m(w) = q;{lm (w). The MNE’s problem reduces to:

., max [P 1 (@) = (tim = )P (@) = it (@)] 1 (€)™ B,y
Py 1 (@), Py (W) 2 im (W)
where B,, = (P,,)° 'E,, a demand shifter the firm takes as given.
Absent import tariffs (¢;,, = 1), the internal price drops out of the problem and the MNE sets the
consumer price to the standard CES markup. When ¢;,, > 1, the internal price enters linearly with a negative

coefficient, so the firm sets it as low as possible: p}'; (w) = ¢; im(w). The consumer price then satisfies:
d a
pi,lm(w) = m tim ci,lm(w)'

Comparison with the baseline model. In the baseline model with no transfer pricing penalties,
prices satisfy pﬁlm(w) = ptimCiim(w) and p;flm(w) = ¢iim(w). The two frameworks coincide whenever

p=oc/(c—1).

Adding transfer pricing penalties. With transfer pricing penalties, the MNE’s problem becomes:

u R g U * —0c
ma [Pam(@) = (tin = Dbl @) = it @) = = (=T cutm @) = plim @) | P (@)™ B,
P (@), Bl ()26 1 () a\o—

where penalties are assessed relative to the arm’s length price (0/(c — 1))¢; 1m (w). The first-order condition

for the consumer price gives:

g K

— [(tlm — )iy (W) + ciim(w) + = <001ci,lm(w) _pg’lm(w)f] _

«

p;’j,lm (OJ) =

Consumer prices equal a markup o/(c — 1) times the effective marginal cost, which now also includes the

penalty per unit sold. The first-order condition for the internal price gives:

1
g tl -1 a-T1
mci,lm(w) _pzlm(w) = < - )

K

For low tariffs (¢, ~ 1), the internal price approaches the arm’s length price (o/(c — 1))¢; m(w). Since
consumer prices are then a markup over this internal price, the framework generates double marginalization:
both the subsidiary and the distributor apply a markup over unit cost, raising consumer prices above those

in the baseline model.
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C Quantitative Appendix

C.1 Additional Details on Data Construction

The AMNE database consists of 76 countries, which we group into eight regions based on a geographic
criterion: Europe; Canada; Mexico; United States; South America; Asia excluding China; China; and Rest
of World. South America comprises Argentina, Brazil, Chile, Colombia, and Peru. Asia excluding China
includes the remaining South, East, and Southeast Asian economies in the sample, including Japan and
Korea. Rest of World contains the remaining countries in the sample, including Australia, New Zealand,
Russia, Turkey, countries in the Middle East and Africa, Costa Rica, and Kazakhstan.

We focus our analysis on the manufacturing sector and construct, for these regions, a matrix of bilateral
trade flows, measuring the total expenditure in country m on goods produced in country [, as well as a matrix
of bilateral output, measuring the amount of output produced in country [ that is accounted for by firms
with headquarters in country i. Additionally, we construct, for each region, separate measures of domestic

output produced by non-MNEs and by MNEs. To do this we use the following datasets.

OECD AMNE Database The OECD AMNE Database is used directly to construct matrices of
bilateral trade shares, bilateral output shares, and separate measures of domestic output produced by
non-MNEs and by MNEs for each region. Data are available from 2000 to 2020, and we calibrate our model
to 2016.

The AMNE database provides transformed OECD Inter-Country Input-Output (ICIO) tables splitting
entries according to domestic and foreign ownership. We use this dataset to construct total expenditure by
country, as well as the share of expenditure in country m on goods produced in country I. Since our model
does not feature intermediate inputs, we sum exports of intermediate inputs to exports of final goods to
construct trade flows from country [ to country m.

This database also provides a Matrix of Bilateral Output, which reports gross output produced in each
country, differentiating by country of ownership. We use this dataset directly to compute the share of output
in country [ produced by firms headquartered in country 4.

It also includes the AMNE Domestic MNEs database which contains information on output, value-added,
exports, and imports of domestic-owned firms split into domestic MNEs and non-MNEs. We use this dataset
to compute the share of domestic output produced by MNEs and non-MNEs, as well as the share of a region’s
exports accounted for by MNEs.

ORBIS Historical Data We use Orbis Historical Data to construct the measure of global and local
firms in each region. This requires several steps.

We start with the Firm Description data, which provides each firm’s identifier (BVDID) and merge this
dataset with the Links files in the Ownership data. We restrict the sample to global ultimate owners at the
50% stake (GUO 50). When the GUO 50 and GUO 50 C nationalities differ, we keep only the former.

We define a firm as independent if its owner corresponds to one of the following categories: Individuals
and Families, Public authorities/State, Employees/Managers/Directors or if it has no shareholder with more
than 50% of ownership stake.” We then restrict the sample to independent firms and to the links between a
subsidiary and their global ultimate owner (GUO 50).5

SWe therefore use a loose definition of independence, which includes both firms with no shareholders with more
than 25% and firms with a B independence indicator, i.e. no shareholder above 50%.
5An implication of this choice is that if there is a chain of linkages, e.g., a domestic affiliate is owned by a domestic
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Mapping the data into the model requires three adjustments. First, when one shareholder holds multiple
subsidiaries in the same country, we collapse them into a single establishment. Second, since the model
assumes each global firm operates an affiliate in every production location, which is counterfactual in the
data, we set the cumulative number of affiliates in country [ owned by country i equal to the median number
of affiliates held by global firms headquartered in 4. Finally, a firm is local if it does not own subsidiaries or it

owns only domestic ones, and a firms is global if it owns at least one subsidiary abroad.

Summary Statistics across Regions. Table C.1 provides summary statistics for each of the eight

regions for the data described above.

Table C.1: Summary Statistics by Region

Country Group Labor Endowment Expenditure NX/ Trade/ Domestic Output Domestic MNE MNE Export MNE Import
Relative to US  Relative to US  Exp Exp Share Output Share Share Share
Europe 1.57 1.32 3.861 24.912 87.487 45.571 75.467 71.488
Canada 0.12 0.10 -8.063 68.232 57.234 31.625 73.645 75.006
Mexico 0.21 0.10 -2.854 71.866 70.642 43.662 76.962 74.023
United States 1.00 1.00 -9.252  32.333 75.335 49.429 75.782 74.382
South America 0.57 0.25 -1.854 22.772 79.724 31.359 53.521 57.665
Asia excluding China 2.83 1.35 4.852 27.443 92.365 43.320 68.761 59.244
China 2.53 2.19 4.650 15.585 91.915 24.670 36.537 36.405
Rest of World 1.88 0.98 -11.354 29.430 87.109 31.234 55.821 54.950

Source: OECD AMNE Database, ORBIS, Penn World Table 10.01, OECD Inter-Country Input-Output Tables. Authors’
calculations. Table reports summary statistics by regions. Labor endowment and total expenditure are expressed relative to the
United States level. Domestic output share is the share of output produced by domestic firms, computed as the diagonal of
the bilateral output share matrix. The Domestic MNE Output Share is the share of domestic output produced by domestic
multinational firms, out of total output produced by domestic firms. MNE Export and Import shares compute the share of
exports and imports accounted for by domestic and foreign MNEs, respectively. NX/Exp and Trade/Exp denote net exports
and total trade (exports plus imports) divided by total expenditure.

C.2 Restricted gravity equations to pin down ¢ and ¢

In this section, we provide details for our multi-sector extension and derive the extended gravity equations
(27) and (28) presented in Section 5.1. These equations are useful because they show how can variations
across goods and time can be use to recover estimates of o and ¢ that can the be applied directly to our

model.

C.2.1 A Multi-sector Extension

Relative to Section 3 the model now features N countries and K sectors. Letters ¢, [, and m denote countries,
while k and s denote sectors. Goods are identified by their variety w € QF, the country of origin i € N, the
location of production [ € A/, and the sector k € K.

Households. In each country, a representative household supplies labor inelastically and consumes goods

produced by both local and global firms from all countries. Labor is freely mobile across sectors within a

owner which is owned by a foreign global ultimate owner, we are treating both firms as being owned by the foreign
owners. We then follow two alternative approaches: in the baseline approach, we treat these two firms as a single
foreign-owned affiliate, consistently with the interpretation that the model does not feature multi-establishment firms.
In the second, we maintain both firms in the sample and effectively count them as owned by two different foreign
owners.
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country, implying a single wage in country m, denoted by w,,. The representative household in country m

has preferences given by

k

K
Um = H (an)p )
k=1

where Q¥ denotes consumption of the sector-k composite good in country m, and e* € (0, 1) is the expenditure
share on sector-k goods. The sectoral composite good QF, is a nested CES aggregate over sector-k varieties w
with origin in country 4, produced at location I. This nested CES aggregate is given by equations (4) and (5)
in the main text.

This preference structure implies the following demand system for each variety:

k.d 1—e k 1—0
) P, ()
Pt (@) @i (@) = (M) (;k ¢ Epn, (C.1)

where E,, denotes household income, and P* and Hkm(w) are country m’s price indexes in sector k dual to

equations (4) and (5).

Global and Local Firms. Local and global firms in the multi-sector model operate the same technologies
as in the single-sector economy, but now the country component in productivity, and the bilateral trade- and

mp-frictions are assumed to be also sector specific. Absent transfer pricing posibilities for global firm, border
T’ikm’yilil
Afz(w)
cost of fF units of labor from the headquarters country.

prices then are given by pu w;. Becoming a global firm is still an endogenous choice which requires fixed

Equilibrium. An equilibrium, given import tariffs, consists of an allocation, prices, measures of global

firms, and productivity thresholds that satisfy the following conditions: (i) households maximize utility

k k
subject to their budget constraint, i.e., equations (C.1) holds; (ii) firms set prices equal to ,u;;’”zz;l) wy, (iii)

firms select into global and local firms; (iv) the government collects tariff revenue and rebates them lump-sum

to the household; and (v) markets clear.

C.2.2 Deriving the Restricted Gravity Equations

Our starting point is the household’s demand, equation (C.1), along with the prices for each location-specific
TiknL’Yf,L
Ak z(w)
hearquarters country. Hence:

variety p w;. For a local firm, there is only one location-specific variety, the one produced in the

k

k k,d Tim
—0 - W;.
Abz(w)

Pi,m(w) = pi,im(w) = tzm,u

Using this into equation (C.1) allow us to derive the pre-tariff value of country m’s imports from a local firm

producing sector k’s variety w in country ¢ with productivity z, Xi’fim(w):
k 1 k Thon o kYo K
Xi,im(w) = % timp“A;gZ(w) Wi (Pm) e Em' (02)

We take logs on both side of this equation, and augment its notation adding a time subscript ¢ to capture
changes in equilibrium variables to either changes in bilateral tariff and/or firm’s idiosyncratic productivity,
we obtain:

Alog Xik,m,(w) = —oAlogth +¢k 4+ ffntL + uf{L(w), (C.3)
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for a variety w produced by a continuing local firm. In equation (C.3), the country-time fixed effect

L = (1 - 0)Alogw;; capture changes in wages in the production location, the sector-time fixed effects
§fntL = (0 —1)log P¥, +logelF +log E,,; controls for changes in the price index and aggregate expenditure in

country m, and the error term uft’L(w) = (0 — 1)Alog(Ak 2(w)) reflect productivity shocks which are assumed

to be uncorrelated with tariff changes.” The upperscript L on the right-hand side of this equation reflect that
these variables are specific to local firms. Since in the data we only focus on transactions to the US, the
dependence of these objects on the destination market m can be ignore, which yield equation (27) in the
main text.

Analogously, we can compute the pre-tariff value of m’s imports from a global firm headquartered in 1,
producing in location [ a sector k good by combining the demand equation with the price set by the firm, we
obtain:

E—0O

Xhpnl0) = oo (thorh o) (Ah2(0)) " (B, (BA)7 4B, (C.4)

lm

where Pi’fm is the part of sector-k variety-w price index in country m that does not depend on variety w:

1—e

N

ok _ k k _k 1-¢

P, = E (tEn T Y w1)
=1

As before, we take logs on both side of this equation, and augment its notation adding a time subscript ¢
to capture changes in equilibrium variables to either changes in bilateral tariff and/or firm’s idiosyncratic
productivity, we obtain:
k,G k,G
Alog X{, (@) = —eAlogth, + & + &y + uiy” (W), (C.5)
for a variety w produced by a continuing global firm. In equation (C.5), the country-time fixed effect

&7 = (1 —e)Alogwy capture changes in wages in the production location, the sector-time fixed effects
kG _
mt =

country m, the headquarter-sector-time fixed effect fﬁf =(e—o)log pi’fmt controls for the price index of

(0 —1)log P, +log ek + log E,,; controls for changes in the price index and aggregate expenditure in

bundled final good for variety w, and the error term uft’G(w) = (0 — 1)Alog(A¥ z(w)) reflect productivity
shocks which are assumed to be uncorrelated with tariff changes.® The upperscript G on the right-hand side
of this equation reflect that these variables are specific to global firms. Since in the data we only focus on
transactions to the US, the dependence of these objects on the destination market m can be ignore, which

yield equation (28) in the main text.

C.2.3 Simulation-based Validation

Panel B of Table 2 reports estimates from equation (2), run separately for continuing non-MNE and MNE
relationships, whose model counterparts are equations (27) and (28). The empirical specification departs from
these model equations in two ways. First, in equation (2) we add a relationship fixed effect 1,4 to control
for differential trends across exporter-importer-product relationships. Second, in equation (2) we omit the
headquarter-sector-time fixed effect EZ’G from the MNE regression, since headquarter origins are not directly

observed. In this appendix section, we show that omitting this fixed effect does not prevent recovery of e.

"Bilateral trade-frictions are parameterized as functions of distance, border and language effects, and therefore,
these are time invariant.

8Bilateral mp-frictions are parameterized as functions of distance, border and language effects, and therefore,
these are time invariant.
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We validate the recovery of the gravity elasticities by estimating equations (C.3) and (C.5) on model
simulated firm-level data. To do so, we start from our calibrated parameters and generate 199 counterfactual
tariff vectors by drawing random gross import tariff applied by the US to each foreign region in the model
across the different sectors. Tariffs are drawn from a uniform distribution on [1,1.2], and are independent
across both production countries and sectors. For each tariff draw, we solve for the corresponding equilibrium
before and after the tariff shock. We save for each origin 100 productivities values from the distributions of
firms that remain local/global in every counterfactual, and construct each firm’s change in export values.

Table ?? reports the coefficient on the tariff change when we run the regression in equations (C.3) and
(C.5) separately for local and global firms in the simulated data. In all cases, the coefficient on the tariff

change recovers o for local firms and ¢ for global firms.

C.3 Constructing the Differential Response for RP and AL Prices in the Model

As part of the targeted moments in the calibration we target the differential response between related-
party prices and arm’s length prices estimated in Fact 3 in Section 2. This appendix section describes the
construction of the model’s analogue. From now on, we drop in our notation the dependence on the variety w
and index variables by firm productivity level z.

In our model in Section 3, internal or related-party prices are given by pﬁlm(z), the price at which the
production-subsidiary with headquarteres country in ¢ sells at the distribution-subsidiary located in country
m. Multinational firms conduct all their trade intra-firm. However, we construct their arm’s length price
as f1¢; 1m (%), the price the as the price a local firm with the same marginal cost would charge production
subsidiary would set if it adhere to the arm’s legnth principle. Therefore, the ratio between the internal and

the arm’s length price can be computed using equation (16), and it equals

1
p}flm(Z) = Nzlm(z) =max< 1 — : (tlm - 1) - ’l : (C.G)
Heiim (2) H KCiim (2) oK K

We let Z; 1, denote the productivity level for firms with headquarters country in 4, producing in country
[, selling to market m such that if z > Z; ;,,,, the markup set by the production-subsidiary equals ,u}flm(z) =1.
Taking logs to equation (C.6) and taking the derivative with respect to log-tariff, we obtain the differential

price response for a firm with productivity z headquartered in country i producing in country [ # m:

()t i 5. %,
dlog (P?,zm(Z)/uci,zm(z)) ot (ﬂl:im(Z> 1> EEE A (C.7)

dlogtim
0 0.W.

where Z; is the productivity threshold above which firms headquartered in country ¢ select into global firms.
The differential price response estimated in Fact 3 in Section 2 constitutes the average response of contin-
uing MNEs that export to the US. Therefore, the model counterpart to this model aggregates equation (C.7)

across all firms with heaquarters country in ¢, producing in country [ # m, selling to country m = US. For a

1 [Fim tym A
2> 5| =- / g~ )
a—1J; 1 1 (2) tim — 11— ®(%)

given (4,1, m) triple, we have:

010g (Pl () Hciim (2))
dlog tim

b
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where we use that the response is zero for z > Z; j,,,. Since Fact 3 pools all RP transactions to country m we
also need to aggregate across origin-production pairs, weighted by the mass of active global firms on each

route. We construct the moment for the average price response of the related party price compared to arm’s
length price as:

N el dlog (pi 1 (2)/ 1ci,im (2)
[1 (I)(ZZ)]Mz g (pz,lm > )
Bmodel = E ’
del ;:1 lzm le\Ll Zl;ﬁm[l _ @(21)]M7, 8logt1m

; (C8)

where M; is the mass of potential firms headquartered in 1.
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D Additional Quantitative Results

Table D.1: Additional Calibrated Parameters

Without strategic transfer pricing With strategic transfer pricing
Global Firms Local & Global Firms Global Firms Local & Global Firms
Estimated Origin Productivity, Agrig

Europe 1.308 1.292 1.310 1.293
Canada 1.213 1.372 1.210 1.373
Mexico 1.055 1.166 1.050 1.166
United States 1.042 1.260 1.035 1.262
S. America 0.912 1.014 0.911 1.015
Asia excluding China 1.020 1.004 1.026 1.005
China 0.978 0.999 0.981 0.999
Rest of the World 1.000 1.000 1.000 1.000
Estimated Production-Location Productivity, A}OC
Europe 1.331 1.315 1.329 1.315
Canada 1.670 1.486 1.678 1.484
Mexico 1.182 1.060 1.200 1.061
United States 2.277 1.798 2.289 1.795
S. America 1.072 0.957 1.069 0.956
Asia excluding China 0.852 0.857 0.846 0.856
China 1.840 1.801 1.833 1.799
Rest of the World 1.000 1.000 1.000 1.000
Estimated Fixed Costs, f;
Europe 10.203 10.216
Canada 10.203 10.216
Mexico 10.203 10.216
United States 10.203 10.216
S. America 10.203 10.216
Asia excluding China 10.203 10.216
China, 10.203 10.216
Rest of the World 10.203 10.216

Notes: This table reports the remaining parameters from the high-elasticity calibration corresponding to Table 4. The
productivity shifters A; are normalized relative to the Rest of World. The fixed costs f; apply only to specifications
with local and global firms.
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Figure D.1: Correlation between Model-simulated Moments and Empirical Moments: Trade Shares
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Notes: Each dot corresponds to a bilateral trade share in the data (x-axis) and in the model (y-axis). Off-diagonal
elements (left panel) are plotted in level, while diagonal elements (right panel) are shown in levels. In the left panel,
yellow dots correspond to trade shares where the U.S. are the importing country, while green dots correspond to trade
shares where the U.S. are the exporting country. In the right panel, the red dot is the U.S. own trade share.
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Figure D.2:

Correlation between Model-simulated Moments and Empirical Moments:

Output Shares
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Notes: Each dot corresponds to a bilateral output share (i.e., the share of country I’s output produced by firms
headquartered in 7, in sector k), in the data and in the model. Off-diagonal elements (left panel) are plotted in level,
while diagonal elements (right panel) are shown in levels. In the left panel, yellow dots correspond to output shares
where the U.S. are the headquarter-origin country, while green dots correspond to trade shares where the U.S. are the
host country. In the right panel, the red dot is the U.S. own output share.
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Table D.2: Calibrated Parameters and Models’ Fit, ¢ = 4.07,0 = 2.65

Without strategic transfer pricing With strategic transfer pricing

Global Firms Local & Global Firms Global Firms Local & Global Firms

Panel A: Estimated parameters

Transfer pricing

Curvature parameter « 2.173 1.413
Scale parameter § X K 0.279 0.279
Trade costs, eq. (29)
Constant 3.664 4.200 3.333 4.176
Distance 0.261 0.241 0.253 0.238
Common border 0.534 0.506 0.578 0.508
Common language 0.955 1.014 0.976 1.014
Average T 6.726 7.101 6.377 7.051
MP frictions, eq. (30)
Constant 3.296 1.083 3.173 1.085
Distance 0.623 0.199 0.686 0.200
Common border 0.463 0.570 0.438 0.567
Common language 0.873 0.375 0.924 0.367
Average y 9.372 3.480 9.840 3.480

Panel B: Model fit (RMSE)

Targeted moments

Bilateral trade shares 0.0130 0.0124 0.0131 0.0124
Bilateral output shares 0.0205 0.0201 0.0204 0.0201
Inward foreign-owned firm share 0.8416 0.0270 0.8416 0.0270
Expenditure relative to US 0.0016 0.0019 0.0017 0.0019
Differential price response 0.3750 0.3750 0.0001 0.0000
Untargeted moments
MNE domestic output share 0.6295 0.2128 0.6295 0.2145
MNE export share 0.3796 0.5330 0.3796 0.5414

Notes: The four columns correspond to four model variants: whether strategic transfer pricing is allowed
or shut down, and whether the firm population includes only global firms (Global Firms) or both local
and global firms (Local & Global Firms). Panel A reports the parameters estimated. Trade costs and MP
frictions follow the functional forms in equations (29) and (30). In the transfer-pricing models, « is fixed
at 2 and the penalty intensity ¢ x k is estimated. Panel B reports the root mean squared error (RMSE)
between model-generated and data moments. The differential price response, which targets 0.152, is used to
calibrate X k in the models with strategic transfer pricing.

37



Table D.3: Additional Calibrated Parameters Low Elasticities

Without strategic transfer pricing With strategic transfer pricing

Global Firms Local & Global Firms Global Firms Local & Global Firms

Estimated Origin Productivity, A?rig

Europe 1.965 1.933 1.992 1.938
Canada 1.630 2.207 1.544 2.208
Mexico 1.239 1.509 1.176 1.509
United States 1.164 1.792 1.071 1.799
S. America 0.908 1.085 0.879 1.087
Asia excluding China 0.996 0.991 1.019 0.995
China 0.905 0.980 0.910 0.983
Rest of the World 1.000 1.000 1.000 1.000
Estimated Production-Location Productivity, A}OC
Europe 1.055 0.991 1.044 0.989
Canada 1.756 1.279 1.839 1.274
Mexico 1.242 1.015 1.310 1.015
United States 2.582 1.617 2.793 1.610
S. America 1.248 1.056 1.281 1.053
Asia excluding China 0.833 0.815 0.813 0.811
China 2.109 1.993 2.097 1.986
Rest of the World 1.000 1.000 1.000 1.000
Estimated Fixed Costs, f;
Europe 10.396 10.379
Canada 10.396 10.379
Mexico 10.396 10.379
United States 10.396 10.379
S. America 10.396 10.379
Asia excluding China 10.396 10.379
China 10.396 10.379
Rest of the World 10.396 10.379

Notes: This table reports the remaining parameters from the high-elasticity calibration corresponding to Table 4. The
productivity shifters A; are normalized relative to the Rest of World. The fixed costs f; apply only to specifications
with local and global firms.
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Figure D.3: Decomposition of Optimal Import Tariffs, ¢ = 4.07,0 = 2.65
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Notes: The first three columns in both panels correspond to the components of the optimal tariff formula derived in
Proposition 3. The first column plots the log of 1+ gL and captures the standard terms-of-trade manipulation motive

which depends on the reciprocal of the trade elasticity. The second column computes the log of é—Jm%an and
captures the profit-shifting motive. The third column reports the log of Y,,, which arises from the lack of export
tariffs. The green column corresponds to the sum of the three components, and the yellow column reports the log of

the optimal import tariff computed numerically in the quantitative model.
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