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Abstract
On April 2, 2025, President Trump announced “Liberation Day,” imposing broad tariffs
on imports to reduce trade deficits and revive U.S. industry. We analyze the long-term
economic effects of these tariffs, finding that while they may improve U.S.’s terms of trade
if trading partners do not retaliate, any welfare gains vanish under reciprocal retaliation.
Assuming no retaliation, we derive the optimal U.S. tariff rate, which is approximately
25% and uniformly applied across all trade partners. This optimal structure stands in
stark contrast to the USTR’s proposed tariff schedule, which varies by trading partner
and is based on bilateral trade deficits. When trading partners retaliate optimally against
the USTR-proposed tariffs, the U.S. experiences a welfare loss of nearly 1%, while partner
countries offset virtually all the initial losses. The resulting tariff war, however, reduces
global employment by 0.5%. Although the tariffs do succeed in reducing the U.S. trade
deficit, the resulting deadweight losses underscore the inefficiency of using protectionist

trade policy as a tool for deficit reduction.
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1 Introduction

On April 2, 2025, President Donald Trump proclaimed “Liberation Day,” implementing tar-
iffs on imports from virtually all countries, with the stated goal of revitalizing American
industry and reducing trade deficits. These tariffs include a 10% baseline on all imports,
adjusted to a higher level for countries that run a trade surplus with the U.S., e.g., 20% for
European Union products and 54% for Chinese goods, with exceptions for USMCA trade
partners as well as certain industries, such as automobiles.! The official summary of tariff
schedules and exemptions is available on this link: The White House Fact Sheet. The official
report that explains the calculations of reciprocal tariffs is available on this link: USTR Re-
ciprocal Tariff Calculations. The reader can replicate USTR’s calculations using U.S. Census
data and explore the sensitivity of their results with respect to different parameter values
using our online calculator available on this webpage: USTR Interactive Tariff Calculator.
While the administration asserts that these measures will bolster domestic manufacturing,
protect American jobs and eliminate the U.S. deficit, many economists and industry leaders
warn of potential negative consequences. This article examines the economic implications of

the Liberation Day tariffs, analyzing their potential impact on the U.S. and global economy.

Model and Methods. We develop a quantitative trade model that incorporates three key
features: tariff pass-through differing from unity, the presence of trade imbalances, and
employment effects. These features make the model particularly well-suited for analyzing
the Liberation Day tariffs, which were designed based on perceived pass-through rates and
aimed at reducing the U.S. trade deficit. Despite introducing several novel elements, our
framework nests a broad class of standard quantitative trade models as special cases. We
also present results for these canonical special cases. We focus on a single-sector model, as
the Liberation Day tariffs were uniform across all goods and did not involve any sectoral
variation.

Within our framework, we derive the theoretical formula for optimal tariffs and show
that they are non-discriminatory across trading partners and largely independent of trade
imbalances. The optimal design stands in sharp contrast to the proposed Liberation Day
tariffs, which were explicitly designed to vary based on the size of each country’s bilateral
trade deficit with the U.S.

We calibrate our model using bilateral trade and GDP data for 123 countries from 2023
and we assess the long-term effects of tariffs under various scenarios, employing exact hat al-

gebra. Our simulations require information on several structural parameters, most notably

'As of April 9, the tariff on Chinese goods increased to 125% due to retaliations. Similarly, as of April 9,
tariffs on all other countries have been reduced to 10% for 90 days.
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https://ustr.gov/issue-areas/reciprocal-tariff-calculations
https://ustr.gov/issue-areas/reciprocal-tariff-calculations
https://tariffs.inasimonovska.com/

the trade elasticity and the tariff pass-through. We adopt these values from Simonovska and
Waugh (2014) and Cavallo et al. (2021), both of which are referenced in the Executive Sum-
mary of the Reciprocal Tariff Calculations released by the Office of the United States Trade
Representative (USTR).

Summary of results. Tariffs imposed by the United States could, in theory, improve its
terms of trade and reduce its trade deficit, assuming, crucially, that its trading partners
abstain from retaliation. However, these beggar-thy-neighbor benefits come at significant
losses to U.S. trading partners, particularly Canada, Mexico, and various South American
economies, whose exports to the U.S. represent a substantial share of their GDP.

Yet, the tariffs proposed by the USTR fall short of what economists would regard as
an optimal tariff structure. An optimally designed tariff would involve a uniform rate of
approximately 25% applied equally across all trading partners. Such a non-discriminatory
tariff would not only generate significantly greater (beggar-thy-neighbor) welfare gains for
the United States but would also be more effective in reducing the U.S. trade deficit, if that
remains the primary policy objective.

Crucially, any potential welfare gains for the United States vanish if all trade partners
respond with bilateral retaliation. In such a scenario, the U.S. would not only forfeit its
initial gains but would also end up significantly worse off. Ironically, collective retaliation by
all partner countries would, on average, offset nearly all of these countries’ welfare losses—
though this would come at the cost of a contraction in global GDP due to reduced gains from

trade.

Scope and Limitations. We view our analysis as one that describes the long-run; i.e. an
equilibrium in which tariffs are permanent and factor prices fully adjust to their equilibrium
levels (see Alessandria et al. (2025) for an analysis of temporary vs. permanent tariffs on the
deficit and GDP). As such, the analysis abstracts from any frictions, most notably labor
adjustment frictions and supply chain restructuring frictions such as relationship building
costs. These transitional dynamics would further reduce computed welfare gains. Addi-
tionally, we do not model any uncertainty regarding the persistence of tariffs, nor do we
capture intertemporal decisions such as savings and investment. Finally, in this paper, we
abstract from the analysis of financial markets, so we cannot quantify any losses in income
and wealth that may occur due to changes in asset prices. Thus, our findings should be in-
terpreted as a lower bound on the potential costs of the Liberation Day tariffs to the U.S. and
the rest of the world. We view our analysis as a first attempt to quantify the welfare impact
of the Liberation Day tariffs.



Relation to the literature. A growing literature has examined the trade and welfare con-
sequences of the 2018-2019 U.S.-China trade war across the United States, China, and other
countries (Amiti et al., 2019, 2020; Fajgelbaum et al., 2020; Ma et al., 2021; Caliendo and
Parro, 2023). A consistent finding is the near-complete pass-through of U.S. tariffs into im-
port prices, implying that the costs were borne almost entirely by U.S. firms and consumers,
with limited evidence of foreign exporters lowering their prices in response (Amiti et al.,
2019; Fajgelbaum et al., 2020; Cavallo et al., 2021). While the direct impact at the border
was substantial, retail price increases were more muted, suggesting that firms absorbed part
of the cost through reduced margins (Cavallo et al., 2021). The rise in prices had regressive
effects, disproportionately impacting low-income households (Ma et al., 2025).

The tariffs also triggered sharp declines in both imports and exports, amplified by foreign
retaliatory measures (Fajgelbaum et al., 2020). Despite their protectionist intent, the tariffs
were associated with lower employment growth in U.S. manufacturing sectors, as any gains
from import protection were outweighed by higher input costs and retaliatory pressures
(Flaaen and Pierce, 2019). Broader labor market effects included increased unemployment
and reduced labor force participation in more exposed regions.

Chinese retaliation further exacerbated the domestic impact, leading to significant drops
in local consumption and employment, particularly in counties heavily exposed to Chinese
tariffs (Waugh, 2019). Overall, the trade war imposed substantial welfare losses, had limited
positive effects on employment, and failed to reverse the distributional consequences of the
earlier China shock (Caliendo and Parro, 2023).

Our paper also relates to Ossa (2014) and Lashkaripour (2021), who employ quantitative
trade models to assess the welfare costs of full-scale tariff wars. In addition, we investigate
the revenue-generating potential of the recently proposed tariffs, complementing prior work
in this area, including Lashkaripour (2020) and Alessandria et al. (2025).

2 Model

We employ a generalized trade model consistent with multiple micro-foundations in the
spirit of Demidova et al. (2024). This framework enables us to characterize global trade in

terms of international supply and demand of labor services.

Demand for Labor Services. There are N countries indexed by i,j,n =0,1,...,N. Let w;
and L; represent the wage and labor supply in country i, A; the constant productivity shifter
of country i, d,; the ad-valorem trade cost from country n to country i, and t,; the ad-

valorem tariff imposed by country i on imports from country n. Without loss of generality,



assume d;; =t; —1 =1.

Trade shares are defined as A;,, = X;,,/E,,, where X;,, is country n’s expenditure on varieties
from country i, with E, = } ; X, denoting total expenditure. As elaborated in Appendix
1, in a Melitz-Pareto model with destination-specific markups, free entry, and fixed cost
payments that are incurred in terms of labor in the destination country, trade shares can be
specified as: ‘
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The trade share expression above is consistent with a broad spectrum of micro-foundations,
extending beyond the Melitz-Pareto framework outlined in Appendix 1. It nests standard
models, such as Armington, Eaton-Kortum, and Krugman, as special cases, as we will elab-
orate shortly. The formulation of bilateral trade shares involves three structural parameters,

defined as follows:

1. &: the trade elasticity, i.e., the elasticity of trade flows with respect to trade costs d,,;;

2. @;: the partial tariff passthrough, which represents the partial equilibrium elasticity

of prices with respect to tariffs (1 +t,;) in destination ;>

3. ¥: the scale elasticity, which is the elasticity of aggregate real TFP with respect to

employment size, L,, capturing the variety gains from firm entry.

A change in tariffs affects prices with elasticity ¢;, and the resulting change in prices influ-
ences trade flows with elasticity ¢. Consequently, the elasticity of trade flows with respect
to tariffs is given by the product ¢; - €.

The total demand for labor services in country i consists of two components: the labor
required to produce goods domestically, and the labor services needed for the fixed cost
payments by foreign firms selling to market i. Specifically, let v; represent the constant,
but destination-specific, fraction of sales allotted to fixed cost payments to local labor at the

location of sales, i. Total demand for labor services in country i is:
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The above expression states that the demand for country i’s labor services is the sum of

the demand for production and entry activities (the first term), plus the demand by foreign

2The concept of pass-through used here refers to price changes that account for adjustments in product va-
riety. This measure differs from ¢;, which reflects pass-through while holding the set of firm-specific varieties
constant, as detailed in Appendix 1.



firms for fixed cost payments (the second term).

Notice that the above framework is consistent with a wide range of micro-foundations,
beyond the variant of the Melitz-Pareto model discussed in Appendix 1. In some of the
models, ¢; = 1 and v; is either zero or uniform across markets, thus eliminating any room
for model-consistent trade deficits. Our Melitz-Pareto model, in contrast, has the attractive
property that it allows for the tariff pass-through to diverge from unity and for trade deficits
to emerge endogenously, making it particularly useful to examine the impacts of tariffs that
were applied based on the policy maker’s perception of pass-through and with the intent to
reduce the trade deficit.

As we explain below, we can simulate the counterfactual effect of tariffs with information
on trade and production data as well as the parameters listed above. We need not take a

stance on the remaining parameters, A, or d,,;.

Supply of Labor Services. The representative agent in country i has preferences over con-
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sumption and labor given by U = C; — , where C; denotes consumption utility, the

maximization of which yields the equilibrium trade shares specified above. Labor supply in
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country i is, thus, given by

where 7; is the share of labor income that is deducted as income taxation, and P, is the unit

price index of the optimal consumption bundle, C;, which is given by
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where 7Y; is a constant formally defined in Appendix 1.

General Equilibrium. General equilibrium is a set of wages such that labor supply equals
demand
5= 1P

and goods’ markets clear, wherein total expenditure in country 7 is the sum of factor income

and tariff revenue. In particular,

Ei :wiLz-+Rl-+Tl-, (5)



where T; is a constant lump-sum transfer in the spirit of Dekle et al. (2007) ,with ), T; = 0;

and R; denotes tariff revenues:

_ tni .
R; = 2 i (6)
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Trade Deficit. The trade deficit of country i is given by:
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Two key factors determine the deficit D; in our framework. The first is the exogenous lump-
sum transfer T;, which captures external mechanisms such as intertemporal substitution
that lie beyond our model’s scope. The second source arises endogenously because export
values incorporate labor costs from the destination market. Additionally, fixed costs con-
sume varying proportions of export revenues across different destinations {v;} # 0. Conse-
quently, a country may maintain overall budget balance despite having unbalanced trade
flows, even in the absence of lump-sum transfers.

The aggregate deficit is the sum of the bilateral deficits, D; =}, .; D,;, where the bilateral
= %%Xm' - 1+1—th1~”. The following proposition states
that when a country runs an aggregate trade deficit, it will inevitably run a bilateral deficit

deficit with partner n is defined as D,;

with some partners, even if trade barriers are reciprocal.

Proposition 1. If country i runs an aggregate trade deficit (D; # 0), its trade with some partners

will be bilaterally imbalanced, even if trade barriers are reciprocal (d;,, = d,,; and t,; = t;,, Vn).

The proposition above clarifies that bilateral trade imbalances do not provide mean-
ingful information about the reciprocity of trade barriers, including tariffs. The intuition
is straightforward: if a country runs an aggregate trade deficit, whether due to macroeco-
nomic factors captured by T; or the foreign content embedded in overhead costs, then, by

accounting identity, its trade must be imbalanced with at least some of its partners.

Tariff Pass-through. In our general equilibrium model, tariff pass-through carries a dif-
ferent interpretation compared to partial equilibrium analyses. To demonstrate this, choose
labor in country i as the numeraire. The price index for goods exported from country n to i
is

P = Cox (14 1% (wy/wi) L X,



where C,; encompasses all the constant price shifters. The total derivative of prices with
respect to tariffs is thus

dInP,; dIn(w,/w;) dInL,
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GE effects

This decomposition separates the partial pass-through, holding wages and other aggregate
equilibrium values constant, from general equilibrium (GE) adjustments arising primarily
through shifts in relative wages. This distinction matters because tariffs can improve a coun-

try’s terms of trade even if the partial pass-through equals one (¢; = 1), as tariffs inflate the
dIn(w,/w;)

domestic wage relative to the foreign wages, i.e., T, )
ni

< 0, thereby improving the fac-

toral terms of trade.

2.1 Micro-foundations

Our preferred microfoundation, detailed in Appendix 1, allows for tariff pass-through to
deviate from unity and permits trade imbalances to arise endogenously. Nonetheless, our
framework is sufficiently flexible to encompass a broad class of microfoundations commonly

used in the trade literature. Specifically, it nests the following canonical models:

1. Eaton-Kortum model with external economies of scale: In this case, ¢ denotes the
shape parameter of the Fréchet distribution in the Eaton-Kortum framework, while
Y captures the scale elasticity driven by Marshallian externalities. The partial tariff

pass-through is complete, i.e., ¢; = 1, and trade is balanced, since v; = 0 for all i.

2. The Krugman model: Here, ¢ represents the cross-national elasticity of substitution,
and 1 reflects the degree of love for variety. As with the previous case, the partial
pass-through is complete (¢; = 1), and trade is balanced across countries, since v; = 0
for all i.

The key advantage of the Melitz-Pareto microfoundation presented in Appendix 1 is that
it generates trade imbalances endogenously, allowing those imbalances to adjust in response
to tariff changes. In contrast, the other microfoundations do not explicitly accommodate
trade imbalances. Hence, performing counterfactual analyses under those models neces-
sitates additional assumptions regarding the nature of imbalances, which we examine in
Section 5.4.



2.2 Optimal Tariff Under Trade Imbalances

As an intermediate step, we characterize the optimal tariff under trade imbalances.?> The
optimal tariffs for country i solve the following planning problem, taking policy choices in
the rest of the world as given:

r{naf( U;(t,;) s.t. Equilibrium constraints (1 —6)

tni

We assume that other countries are passive. As proven in Appendix B, the optimal tariff
for country i is different from the standard formula without imbalances, which equates the

tariff to the inverse trade elasticity, €. The following proposition summarizes this result.

Proposition 2. The optimal tariff for country i is uniform across partners and given by

1
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(1+&)ei—1

ni

V(n)

1- n Xin
where & =) . [#ﬁm(l - /\in)] €.

The proposition above asserts that trade imbalances are irrelevant to the optimal design
of tariffs in the case of a small open economy. In such a scenario, we have A;, — 0, which
yields &; = ¢ , implying an optimal tariff:

. 1 .

t= W, V(n,i)
This expression is independent of trade imbalances as it coincides with the optimal tariff
derived for a small open economy without imbalances in Caliendo and Feenstra (2024) and
Demidova et al. (2024).

In contrast, for a large country, trade imbalances can play a role, albeit a limited one.
If a country holds a significant export market share in destination markets characterized
by low fixed cost margins, the optimal tariff would be lower than in the absence of trade
deficits. Without deficit, the elasticity term reduces to &; = ) ,.;[(1 — A;,)]€ , nesting the
large-economy optimal tariff formula in Lashkaripour (2021), as a special case where ¢; = 1.

The intuition for why trade imbalances affect the optimal tariff of a large country follows

from the logic of the Lerner symmetry: a tax on imports operates analogously to a tax on

3As in Lashkaripour and Lugovskyy (2023) and Farrokhi and Lashkaripour (2025), we assume that country
i derives no first-order gains from distorting relative wages in the rest of the world. This assumption holds
trivially in a two-country model. As demonstrated in the aforementioned studies, it is also virtually satisfied in
multi-country settings, since any single country has limited ability to influence foreign relative wages. More-
over, such wage changes typically result in factoral terms-of-trade transfers between two foreign countries,
with negligible impact on Home’s welfare.



exports. A country may be more willing to tax and contract its exports when export activities
have higher fixed cost margins, and this typically happens when the country runs a trade
surplus. Hence, on the flip side, the presence of a trade deficit reduces the attractiveness of

protectionist tariffs for a large economy with significant export market share.

Corollary 1. The optimal tariff may depend on the aggregate trade deficit for a sufficiently large
country, but it is independent of the bilateral deficit.

3 Simulating the Impact of Tariffs

We simulate counter-factual tariff outcomes when tariffs are increased from zero to the “re
ciprocal” Liberation Day tariff rate for i = US. The reciprocal tariff rate is based on the
USTR tariff formula:

~ D;,

ni —

—_—, ith D;, = X;,, — Xi 7
£ % go x an w i mn ni ( )
The reciprocal rate is 10% for partners that run a trade deficit or a low surplus vis-a-vis the

U.S., and is equal to the rate implied by the USTR formula otherwise:
1.
100 x t,; :max{lOOxEtni, 10%} (8)

A few notes are in order. Since Canada and Mexico incur zero duties on USMCA-compliant
products, which account for 40-50% of U.S. imports from these countries, we set the tar-
iff rate for Canada and Mexico to 10%, which corresponds to the lower bound of tariffs
reported by the USTR. Furthermore, since our analysis uses 2023 data, we maintain tariff
levels consistent with an embargo on Russia.

We want to compute the impacts of a tariff change starting from tariffs that are univer-
sally nearly zero to the reciprocal tariffs applied based on the above formula.

We compute counterfactual change in equilibrium outcomes using exact hat-algebra. In

particular, the change in trade shares is given by

PO P E T i
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The labor market clearing condition in changes can be expressed as
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where the change in labor supply is

w; "
L= [(1—%)%] ,

1

and the resulting change in the consumer price index is given by
Apidai |77
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Lastly, the balanced budget condition for each country can be specified as

, . by , _
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where Y; = w;L; . We take the optimistic approach where tariffs can fully substitute for in-
come tax revenues. More specifically, 7;Y; = R;, which implies that the change in the share
of labor income that is deducted for income tax purposes changes after tariff imposition as
(I=71;) =1/(1 =R;/Y;). The system specified by Equations 9-12 solves for the two indepen-

dent unknowns {w;}; and {E;};, from which we can calculate the policy impacts as

' s U =6 L 5% 5. = Ei
* change in welfare is U; = 9; 5+ (1-19;) B where §; = E- (15,
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* change in gross exports is
* change in gross imports is

« change in deficit is D; = D;/Di, where D; =) xi [;ini/\niEAiEi -

1+t,;

miin/\inEAnEn]

« change in employment is L;

* change in real consumer prices is P,

4 Data and Calibration

For our counterfactual analysis, we need data on aggregate output and expenditures (Y; and
E; in the model), trade shares (1;,), fixed cost margins (v;) that regulate deficits, as well as

estimates of the elasticity parameters.

11



National Accounts. We handle expenditure, income, and deficit data in two ways. First,
we can simply infer national expenditure from GDP, by noting that E; = GDP; + T;. We can
then construct the full trade matrix, X, based on available data for the off-diagonal elements
from the BACI dataset, which we discuss shortly. We then recoverr {v;}; by solving the

following system of equations:
XT1-v)-X(1-v)=T (13)

This system requires knowledge of T, which is not directly observable. To navigate this
limitation, we adopt a conservative approach and assume T = 0. This choice avoids distor-
tions in welfare analysis: introducing tariff shocks while holding lump-sum transfers fixed
tends to overstate the benefits for deficit countries and understate them for others—a point
emphasized by Ossa (2014). Under this assumption, the matrix X’ — X is skew-symmetric.
When the number of countries is odd, as in our case, Jacobi’s theorem ensures that the matrix
is non-singular, implying the existence of a non-trivial solution with v # 1. As a robustness
check, we also explore the opposite extreme by assuming the data-generating process re-
flects a micro-founded structure where v = 0. In this setting, the entire trade imbalance is
assigned to fixed lump-sum transfers, such that: T; = Y i=i Xji — Lj»i Xij- Accordingly, we set

income as Y; = w;L; = GDP;.

Trade Shares. Given data on expenditures and trade flows, we compute the share, 1,;, as

X .
A= 14
ni EZ ( )
where the numerator, X,,;, denotes exports from country »n to country i, sourced from BACI
and the denominator is country i’s expenditures. We infer domestic absorption as X;; =

E;—) ,.i X, , from the trade and expenditure data.

Data Sources. GDP data in current USD are sourced from the World Bank’s World Devel-
opment Indicators (WDI). The most recent data available refer to 2023; for countries with
missing values for that year, the latest available observations are used instead. Trade flow
data are sourced from the 2023 BACI data from CEPII (Gaulier and Zignago, 2010), which
report bilateral flows of merchandise trade aggregated at the country-pair level (origin and
destination). Hence, the data include only trade in goods and exclude services trade. Merg-
ing the BACI trade data with GDP data allows us to analyze bilateral trade flows among 123

countries. These countries account for 76 percent of global trade.
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European Union. We treat EU member states as independent tariff-setting authorities.
On one hand, this assumption reduces the collective market power of the EU, potentially
understating the implied cost of retaliation for the U.S., a point formally illustrated in
Lashkaripour (2021). However, for the EU to fully leverage its collective bargaining power,
intra-EU transfer mechanisms would be required to redistribute the surplus gains from co-
ordinated action, an assumption that is quite strong and not guaranteed in practice. More-
over, by modeling EU countries separately, we are able to quantify the individual exposure
of each member state to U.S. tariffs, which offers valuable insight. Weighing these trade-
offs, we have chosen to assign tariff autonomy to EU members, while acknowledging the

limitations that this approach entails.

Structural Parameters. We set the following elasticity parameters from the literature:

¢ = 4 (Simonovska and Waugh, 2014)

* k¥ =0.5 (Chetty et al., 2011)

* ¢-19 =0.67 (Lashkaripour and Lugovskyy, 2023)
* @; ~1(Vi) (Amiti et al., 2019; Cavallo et al., 2021)

The final parameter assignment warrants further explanation. In our model, tariff pass-
through is destination-specific. However, globally representative estimates of partial tariff
pass-through are not available. Most existing estimates pertain to the United States, par-
ticularly in the context of the 2018 U.S.-China trade war. This limitation poses no concern
in scenarios where we analyze U.S. tariffs without retaliation, as the counterfactual simu-
lations in those cases require only the the U.S. pass-through parameter. When considering
retaliation, however, we also require pass-through estimates for the rest of the world. In the
absence of such data, we calibrate these values using the U.S.-based estimate.*

We also consider a second scenario, where the pass-through is set to ¢ = 0.5, based on the
USTR report and the final reciprocal tariff calculation. Specifically, according to the USTR
report, € = 4, ¢ = 0.25, and then the resulting tariff is divided by 2. Since we set € = 4, this

is equivalent to letting ¢ = 0.25- 2 in our model.’

41t is worth noting a potential tension in assigning a common pass-through parameter across countries
while allowing for heterogeneity in v;. From a theoretical perspective, cross-country variation in v; would
naturally imply corresponding heterogeneity in ¢;. Nonetheless, we take some reassurance from our subse-
quent analysis, which suggests that the qualitative nature of policy outcomes is not particularly sensitive to the
specific choice of pass-through. In future iterations of this paper, we intend to explore alternative calibration
strategies, wherein pass-through levels are derived endogenously based on the v; values calibrated to match
observed trade imbalances.

>We acknowledge that this parameter choice is not fully consistent with the requirements of a well-behaved
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5 Results

This section reports the simulated impacts of the USTR-proposed reciprocal tariffs under

various scenarios, comparing them to outcomes attainable under optimal tariffs.

5.1 Tariff Outcomes without Retaliation

Table 1 reports simulated outcomes of the Liberation Day tariffs under two distinct scenar-
ios: complete passthrough (¢ = 1) and incomplete passthrough (¢ = 0.5). Results highlight
notable shifts in key economic variables within the United States and the rest of the world.

We first focus on the complete passthrough case, which is more economically viable.
Here, U.S. welfare increases by 1.2 percent, accompanied by a substantial reduction in the
trade deficit (-35 percent). This occurs primarily through significant declines in both exports
(-32 percent) and imports (-33 percent). The concurrent reduction in exports and imports
is a basic manifestation of the Lerner symmetry, whereby a tax on imports functions as an
implicit tax on exports.

U.S. employment increases modestly by 0.22 percent, while real consumer prices rise by
close to 6 percent. These price increases are driven mostly by domestic wage growth, as
tariffs raise the demand for local labor in the U.S., thereby raising wages. In contrast, other
countries typically experience welfare losses averaging -0.3 percent, although, as we elabo-
rate later, the losses are substantial for some countries. The rest of the world’s trade deficits
grows by approximately 13 percent. These deficit effects are primarily due to significant re-
ductions in exports (-8 percent) and imports (-6 percent). Additionally, employment abroad
slightly declines by -0.1 percent, with a pronounced drop in real prices (-5.1 percent) due to
downward pressure on local wages.

The welfare improvements in the U.S. stem from favorable factoral terms-of-trade effects.

Specifically, unilateral U.S. tariffs raise domestic wages compared to those in other nations:

Wys Wys = Wus 1
J s ’
wyp w2 WN

Thus, even when the partial tariff pass-through is complete (conditional on aggregate wages),
imports become relatively cheaper due to falling foreign wages or rising U.S. wages. In

other words, tariffs effectively allow the U.S. economy to leverage its monopsony position

theoretical model. Specifically, a well-behaved Melitz-Pareto model requires a passthrough parameter ¢; > 1.
However, this choice can be justified with a reinterpretation of the model in which tariff pass-through partially
captures selection effects a la Melitz, and partially reflects supply-side curvature arising from quasi-fixed
inputs. In this view, ¢; serves as a reduced-form representation of both mechanisms.
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and impose an excessive markdown on foreign wages.

Table 1: The simulated impacts of Liberation Day tariffs

Case 1: complete passthrough (¢ =1)

Country A welfare A deficit A exports Aimports A employment A real prices
USA 1.10% -34.8%  -31.7% -33.0% 0.22% 5.92%
non-US (average) -0.26% 12.7% -7.8% -5.8% -0.09% -5.11%

Case 2: incomplete passthrough (¢ = 0.5)

USA 1.20% -23.7% -21.1% -22.2% 0.20% 2.14%
non-US (average) -0.14% 6.7% -5.2% -3.8% -0.05% -5.39%

In the scenario with incomplete tariff pass-through, the qualitative outcomes remain
consistent, though the magnitudes change. The U.S. achieves slightly greater welfare gains
since tariffs are not fully passed on to domestic prices, even without considering general
equilibrium wage adjustments. Also, prices in the U.S. increase less dramatically and the
resulting effects on exports, imports, and the deficit are more muted.

These findings align closely with standard textbook terms-of-trade theory. The U.S., be-
ing a large economy, can leverage market power to extract surplus or revenues from its trade
partners, reallocating them domestically. Yet, from a global perspective, such policies are
inefficient, reducing overall welfare. Indeed, free trade offers a Kaldor-Hicks improvement
over the imposition of U.S. tariffs. A critical concern is that U.S. tariffs might provoke re-
taliatory actions, ultimately negating unilateral welfare benefits and harming all involved
parties. This reflects a classic Prisoner’s Dilemma scenario, which trade agreements are

designed to avert.

5.2 Optimal Tariffs and Retaliation

In earlier analyses, we assumed that the U.S. implements reciprocal tariffs calculated using
Equation 8, while other countries remain passive without retaliating.

Here, we explore additional scenarios. First, we simulate the outcomes when the U.S.
applies its optimal tariff, assessing how much the reciprocal tariffs deviate from the optimal
rate. Second, we analyze the outcomes when other nations retaliate by imposing their own
optimal or reciprocal tariffs.

Table 2 reports results related to these alternative scenarios. The top panel reports our
benchmark results from Table 1 with liberation tariffs, complete pass-through, and no re-

taliation.
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The second panel presents results under the optimal tariff design in the absence of re-
taliation. The optimal tariff follows the formula derived in Proposition 1. As previously
discussed, these tariffs are largely independent of trade imbalances and are uniform across
trading partners. The U.S. optimal tariff is approximately 25% and non-discriminatory,
standing in sharp contrast to the reciprocal Liberation Day tariffs, which vary based on bi-
lateral trade deficits.

Optimal tariffs deliver greater U.S. welfare improvements (1.65 percent) while also shrink-
ing the trade deficit significantly more, by 39 percent. These effects come with near symmet-
ric declines in exports and imports, accompanied by increased employment (0.37 percent).
The upward pressure on consumer prices is also more pronounced than in the case of USTR
tariffs, since the policy lifts local wages to a greater extent than sub-optimal tariffs. Non-
U.S. countries face worsened welfare outcomes (-0.37 percent), markedly higher trade deficit
hikes (45 percent), and more pronounced reductions in trade flows, employment, and real

consumer prices.

Table 2: Impact of optimal tariff and retaliatory tariffs

(1) benchmark (full passthrough + no retaliation)

Country A welfare A deficit A exports Aimports A employment A real prices
USA 1.10% -34.8% -31.7% -33.0% 0.22% 5.92%
non-US (average) -0.26% 12.7% -7.8% -5.8% -0.09% -5.11%

(2) optimal tariff + no retaliation

USA 1.65% -39.0% -39.1% -39.1% 0.37% 6.96%
non-US (average) -0.37% 45.4% -9.2% -6.8% -0.12% -5.45%

(3) liberation tariff + optimal retaliation

USA -0.97% -62.2% -61.2% -61.6% -0.44% -6.83%
non-US (average) -0.05% 62.5% -9.3% -5.1% -0.05% -5.33%

(4) liberation tariff + reciprocal retaliation

USA -0.53% -60.9% -51.5% -55.4% -0.30% -4.55%
non-US (average) -0.11% 56.9% -9.3% -5.2% -0.06% -5.59%

The bottom two panels highlight the drawbacks of unilateral tariffs, which frequently
provoke retaliatory measures. When non-U.S. countries respond optimally to the Libera-

tion Day tariffs, the outcome shifts negatively for the U.S., leading to a welfare loss of 0.97
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percent. This is accompanied by a deeper reduction in the trade deficit (-60.24 percent), but
also more pronounced drops in exports (-62 percent) and imports (-61 percent). Employ-
ment declines by 0.44 percent, while real consumer prices drop significantly due to local
wage depression and the loss of product variety.

In contrast, non-U.S. countries manage to all but offset their welfare loss to just 0.05
percent. In this process they experience a substantial increase in trade deficit (62 percent),
modest declines in exports (-9 percent), and minimal changes in imports (-5 percent). Re-
ciprocal retaliation, where each country imposes counter-tariffs equivalent to U.S. rates, also
partially negates U.S. welfare gains, though it imposes less economic damage compared to
optimal retaliation on the U.S. economy.

Overall, these findings offer a nuanced view of the potential effects of tariff implemen-
tation. While the U.S. economy might see short-term gains in welfare and employment,
those benefits are completely offset if the tariffs trigger widespread retaliation from trade
partners. Moreover, it is clear that these discriminatory tariffs are neither optimal nor par-
ticularly effective at reducing the U.S. trade deficit. In fact, adopting optimal tariffs, those
aimed at maximizing unilateral gains, would lead to better outcomes, not just in terms of
welfare, but also in narrowing the trade deficit. Ultimately, if retaliation occurs, other coun-
tries may be hurt to some extent, but the U.S. would bear the largest losses due to trade

isolation.

5.3 How Big are the Resulting Tariff Revenues?

Another important aspect of this policy is revenue generation. There are indications that tar-
iff revenues could reduce the income tax burden on U.S. households. We analyze how much
these revenues could replace income taxes in the federal budget. Alessandria et al. (2025)
examine various scenarios of tariff revenue usage and the implications for GDP growth.
Table 3 reports tariff revenue under several scenarios, expressed both as a share of GDP
and as a share of the U.S. federal budget, which is 23% of GDP (ac reported by St. Louis
Fred). The results provide a clear picture of the limited fiscal role tariffs can play in the U.S.

context, even under assumptions favorable to revenue generation.

Table 3: Tariff Revenue as Share of GDP and Federal Budget

retaliation

=1 @=0.5 optimal tariff reciprocal optimal

% of GDP 1.16% 1.52% 1.52% 0.65% 0.75%
% of Federal Budget 5.04% 6.59% 6.59% 2.83% 3.25%
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In the baseline case with full pass-through to domestic prices (¢ = 1), tariff revenues
equal 1.2 percent of GDP, or 5 percent of the federal budget. When the pass-through is set
to ¢ = 0.5, revenues increase to 1.5 percent of GDP and 6.6 percent of the budget. This
rise reflects the fact that reduced pass-through lessens the domestic price impact, leading
to smaller declines in import volumes and, in turn, a higher tariff base. However, optimal
tariffs can raise similar revenue shares under the complete pass-through scenario.

Retaliation by trading partners dilutes the tariff revenues as it further shrinks the tariff
base. Under optimal retaliation, revenues fall to 0.6 percent of GDP and 2.8 percent of the
federal budget. Under reciprocal retaliation, the drop is similar, but marginally smaller.
The decline highlights how foreign countermeasures can reduce the tariff base, limiting the
effectiveness of unilateral trade taxes as a fiscal tool, echoing the resulst in Lashkaripour
(2020).

5.4 Outcomes under Alternative Modeling Approaches

A frequently cited objective of the Liberation Day tariffs was to reduce, or potentially elim-
inate, the U.S. trade deficit. To analyze their impact, we employed a trade model capable of
accommodating trade imbalances, albeit with certain limitations. Traditional trade policy

analyses typically address trade deficits using one of two approaches:

1. The first approach, exemplified by the method in Dekle et al. (2007), treats the trade
deficit as a lump-sum transfer from the rest of the world to the domestic country. This

approach assumes that the transfer remains constant as a share of global GDP.

2. The second approach, used by Ossa (2014) and Lashkaripour (2021), eliminates trade
imbalances entirely by computing tariff effects from a counterfactual scenario with-
out deficits. As Ossa (2014) argues, this may be a preferable strategy, since GDP
contraction during a trade war can artificially inflate lump-sum transfers tied to the
deficit. This inflation could distort welfare assessments by attributing spurious gains

to deficit-financed transfers.

In this section, we experiment with both methodologies. Our findings align with results
from a broader set of trade models, including the Eaton-Kortum and Krugman frameworks,
both of which are also utilized in the aforementioned studies.

Table 4 presents the results obtained from both modeling approaches prior to any re-
taliation. Compared to our benchmark results, the welfare gains for the U.S. appear more

pronounced under the fixed-deficit framework (the Dekle et al. (2007) approach), but more
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muted in the balanced trade scenario (Ossa (2014)).° The amplification of welfare gains
under the fixed-deficit specification supports Ossa’s conjecture that holding the deficit con-
stant tends to artificially overstate the tariff gains for a country running a trade deficit. At
the same time, the results clearly indicate that deficit contraction serves as a mitigating fac-
tor, dampening the welfare gains from unilateral tariffs. This suggests that the objective
of reducing the trade deficit may be fundamentally at odds with achieving terms-of-trade

gains through tariff imposition.

Table 4: Tariff impacts under alternative modeling approaches
Case 1: fixed deficit margin (Dekle et al. (2007))

Country A welfare A exports Aimports A employment A real prices
USA 1.22% -39.8% -9.1% 0.48% 9.56%
non-US (average) -0.48% -3.8% -7.3% -0.09% -5.63%

Case 2: balanced trade approach (Ossa (2014))

USA 0.85% -41.0% -15.1% 0.17% 7.26%
non-US (average) -0.40% -4.3% -6.7% -0.10% -4.01%

Table 5 summarizes economic outcomes following retaliation. As in the previous case,
the model assuming a constant deficit margin exaggerates the welfare gains for the United
States, which is a country running a net trade deficit. Meanwhile the fixed-deficit model
overstates the negative impacts on countries with a trade surplus in relation to the U.S.
By artificially amplifying the gains from tariffs, the fixed-deficit approach predicts posi-
tive outcomes for the U.S. even after retaliation. However, as discussed in detail by Ossa
(2014), these results are misleading and stem from structural limitations inherent to the
fixed-deficit specification. In contrast, the balanced trade approach yields negative out-
comes for the U.S. following retaliation, aligning more closely with our baseline analysis.

Overall, these findings reinforce our baseline prediction. Specifically, they demonstrate
that employing an alternative modeling framework and treating the trade deficit differently
(ala Ossa (2014)) still leads to the same core conclusions, despite some loss of realism in the

underlying model.

6To balance U.S. trade, we set the counterfactual deficit for the U.S. to zero, i.e., Di’ =0if i = US. To balance
the global budget, we set D, = D,, — D;,, for all n = US , where i is the US. Doing so ensures that Y, D, = 0.
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Figure 1: The projected global welfare impacts of Liberation Day tariffs
Before Retaliation

No data
-2% -1% -1% -0% 0% 0% 1% 1% 2%

After Retaliation

No data

2% 2% -1% -1% 0% 1% 1% 2% 2%
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Table 5: Tariff impacts after retaliation alternative modeling approaches
Case 1: fixed deficit margin (Dekle et al. (2007))

Country A welfare A exports A imports A employment A real prices
USA 0.16% -66.4% -32.0% 0.05% 2.10%
non-US (average) -0.38% -5.7% -7.7% -0.10% -6.15%

Case 2: balanced trade approach (Ossa (2014))

USA -0.67% -66.1% -40.8% -0.34% -4.54%
non-US (average) -0.08% -5.2% -5.3% -0.05% -3.49%

5.5 Unpacking Global Impacts

We now examine the effects of the Liberation Day tariffs on the global economy. Broadly
speaking, these tariffs are expected to impact smaller countries with substantial trade expo-
sure to the United States more severely than others.

Figure 1 offers a detailed breakdown of the tariff impacts. The top panel illustrates the
outcomes in the absence of retaliation by trading partners, while the bottom panel presents
the effects following optimal retaliatory measures by those partners.

The figure clearly shows that Canada, Mexico, and several South American countries,
whose exports to the United States represent a significant share of their GDP, experience the
most substantial losses. In effect, the Liberation Day tariffs trigger a large-scale transfer of
economic surplus from these nations to the U.S.

However, much of this transfer is effectively undone once trading partners implement
retaliatory measures. While the most exposed countries are able to recover part of their
initial losses, the imposition of tariffs results in significant deadweight losses, leading to
marked inefficiencies at the global level. Ultimately, the United States emerges as the pri-
mary loser under multilateral retaliation. In such a scenario, retaliatory tariffs neutralize
the U.S.’s terms-of-trade gains and substantially reduce its benefits from trade by inducing

a major diversion of trade flows away from the American economy.

6 Conclusion

We make a first attempt to quantify the long-term effects of the Liberation Day tariffs on
welfare changes for the U.S. and its trade partners. While these tariffs may improve U.S.
factoral terms of trade temporarily, any welfare gains vanish under reciprocal retaliation.

We aim to continue to evaluate changes in U.S. trade policy. Notably, in future version
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of the draft, we will incorporate the effects of the tariff war escalation, and consider various

concession scenarios.

References

ALessaNDRIA, G., S. KHaN, anp C. Mix (2025): “The Tariff Tax Cut: Tariffs as Revenue,”
Unpublished Working Paper.

Awmrrr, M., S. J. ReppiNg, AND D. E. WEINSTEIN (2019): “The impact of the 2018 tariffs on

prices and welfare,” Journal of Economic Perspectives, 33, 187-210.

(2020): “Who’s paying for the US tariffs? A longer-term perspective,” AEA Papers and
Proceedings, 110, 541-546.

Benrens, K., G. MIoN, Y. MURATA, AND J. SUDEkUM (2014): “Trade, wages, and productivity,”
International Economic Review, 55, 1305-1348.

BenRrENS, K. AND Y. MURrATA (2012): “Globalization and individual gains from trade,” Journal
of Monetary Economics, 59, 703-720.

BerGIN, P. R. aND R. C. FEENSTRA (2009): “Pass-Through of Exchange Rates and Competition
between Floaters and Fixers,” Journal of Money, Credit and Banking, 41, 35-70.

BerrorerTl, P, E ETRO, AND I. SiMONOVSKkA (2018): “International Trade with Indirect Addi-

tivity,” American Economic Journal: Microeconomics, 10, 1-57.

Carienpo, L. anD R. C. FeensTrA (2024): “Foundation of the small open economy model

with product differentiation,” Journal of International Economics, 150, 103820.

Carienpo, L. aND E Parro (2023): “Lessons from US-China trade relations,” Annual Review
of Economics, 15, 513-547.

CavalLro, A., G. GorINATH, B. NEIMAN, AND J. TANG (2021): “Tariff Pass-through at the Border
and at the Store: Evidence from US Trade Policy,” American Economic Review: Insights, 3,
19-34.

CHETTY, R., A. GUrEN, D. MaNoOLI, AND A. WEBER (2011): “Are micro and macro labor supply
elasticities consistent? A review of evidence on the intensive and extensive margins,”

American Economic Review, 101, 471-475.

22



DektiE, R., J. EaTON, AND S. KorTUM (2007): “Unbalanced Trade,” American Economic Review,
97, 351-355.

Demipova, S., K. KucHErRYAVYY, T. NAITO, AND A. RODRIGUEZ-CLARE (2024): “The small open

economy in a generalized gravity model,” Journal of International Economics, 152, 103997.

DHINGRA, S. AND J. MorrOw (2019): “Monopolistic competition and optimum product di-

versity under firm heterogeneity,” Journal of Political Economy, 127, 196-232.

FajceLBaum, P. D., P. K. GOLDBERG, P. J. KENNEDY, AND A. K. KHANDELWAL (2020): “The return

to protectionism,” The Quarterly Journal of Economics, 135, 1-55.

FarrokHI, F. AND A. LASHKARIPOUR (2025): “Can trade policy mitigate climate change,” Un-

published Working Paper.

FeensTRrA, R. C. (2018): “Restoring the product variety and pro-competitive gains from trade
with heterogeneous firms and bounded productivity,” Journal of International Economics,
110, 16-27.

FeenstrA, R. C. AND D. E. WEINSTEIN (2017): “Globalization, markups, and US welfare,”
Journal of Political Economy, 125, 1040-1074.

FLaaEN, A. anD J. R. Pierce (2019): “Disentangling the effects of the 2018-2019 tariffs on a

globally connected US manufacturing sector,” .

GAULIER, G. AND S. ZigNAGO (2010): “BACI: International Trade Database at the Product-
Level. The 1994-2007 Version,” Working Papers 2010-23, CEPII.

Jung, J. W, I. SimoNovska, AND A. WEINBERGER (2019): “Exporter heterogeneity and price

discrimination: A quantitative view,” Journal of International Economics, 116, 103 — 124.

KmBarr, M. S. (1995): “The Quantitative Analytics of the Basic Neomonetarist Model,”
Journal of Money, Credit and Banking, 27, 1241-1277.

LASHKARIPOUR, A. (2020): “Can Trade Taxes be a Major Source of Government Revenue?”

Journal of the European Economic Association, 19, 2399-2428.

(2021): “The cost of a global tariff war: A sufficient statistics approach,” Journal of
International Economics, 131, 103419.

LASHKARIPOUR, A. AND V. Lucovskyy (2023): “Profits, scale economies, and the gains from

trade and industrial policy,” American Economic Review, 113, 2759-2808.

23



Ma, H., L. Macepont, J. NING, anD M. J. Xu (2025): “Tariffs tax the poor more: Evidence
from household consumption during the US-China trade war,” Tech. rep., CESifo.

Ma, H., J. NinG, anp M. J. Xu (2021): “An eye for an eye? The trade and price effects of
China’s retaliatory tariffs on US exports,” China Economic Review, 69, 101685.

Martsuyama, K. anDp P. UsucHev (2017): “Beyond CES: three alternative classes of flexible

homothetic demand systems,” Global Poverty Research Lab Working Paper.

Merirz, M. J. anDp G. L. P. Orraviano (2008): “Market Size, Trade, and Productivity,” The
Review of Economic Studies, 75, 295-316.

Ossa, R. (2014): “Trade Wars and Trade Talks with Data,” American Economic Review, 104,
410444e6.

Saurg, P. (2012): “Bounded love of variety and patterns of trade,” Open Economies Review,
23, 645-674.

SiMoNOVsKa, L. (2015): “Income Differences and Prices of Tradables: Insights from an Online
Retailer,” The Review of Economic Studies, 82, 1612-1656.

SimoNovska, I. AND M. E. WaugH (2014): “The elasticity of trade: Estimates and evidence,”

Journal of international Economics, 92, 34-50.

Waugh, M. E. (2019): “The consumption response to trade shocks: Evidence from the US-
China trade war,” Tech. rep., National Bureau of Economic Research.

ZueLoBODKO, E., S. Kokovin, M. PareNTI, AND ].-E THisse (2012): “Monopolistic Competi-
tion: Beyond the Constant Elasticity of Substitution,” Econometrica, 80, 2765-2784.

Appendix

A Micro-Foundation

This appendix provides the micro-foundation for our model. We begin by constructing con-
sumption indices. Varieties originating from each source n are aggregated using a Constant
Elasticity of Substitution (CES) function with elasticity o; to form a bilateral consumption

composite C,;. These bilateral composites are then aggregated by another CES function with
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elasticity 77; > 1 to yield the overall consumption utility C;. We assume that the difference
between the cross-national and within-national elasticities is constant, so that I—Lm = 1%01 +g,
with ¢ > 0. This assumption is without much loss of generality, but allows us to get more
compact expressions for equilibrium variables. Notice that in the traditional non-nested
Melitz framework, ¢ = 0, by assumption, which is a special case of the restriction we are
imposing.

To make the notation concise, define 7,,; = 1 +1¢,;. Under monopolistic competition, firms
maximize profits by setting destination-specific prices with a markup over marginal cost.”

In particular, the price charged by a firm with productivity ¢ in market j is given by

Ti]'dl']'wl' . G]'
pij(@)=pj———,  with  p;=
(l) O']' -1
The zero-profit condition requires that
11
1ij(P) = ——pij(¢P)cij() —w;fij = 0.
0]' Tij
This condition implies a cutoff productivity level given by
1 gjl j W X . _%
(o 1 1
(Pij:_Tij] 1]3 ]( . ) : (15)
K i \ojwifij

Assume now that firms draw productivity from the distribution

Gil¢)=1 —(%)6.

The corresponding price index is defined as

1-0;

P ,

f pii()' 1 dGy()

]' =
Oij

"Destination-specific mark-ups would arise in a model with Kimball (1995) preferences, homothetic
translog preferences as in Bergin and Feenstra (2009) and Feenstra and Weinstein (2017), homothetic pref-
erences that satisfy the quadratic mean of order r (QMOR) expenditure function as in Feenstra (2018), and
homothetic preferences beyond CES outlined in Matsuyama and Ushchev (2017). Alternatively, one can spec-
ify non-homothetic preferences (see ex. Melitz and Ottaviano (2008), Sauré (2012), Zhelobodko et al. (2012),
Behrens and Murata (2012), Behrens et al. (2014), Simonovska (2015), Bertoletti et al. (2018), Jung et al. (2019)
and Dhingra and Morrow (2019) among others). The homothetic specification that we opt for in this paper is
more transparent.
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which after plugging firm-level prices and integration, can be expressed as

0—(0;-1)

1

0—(o;i-1)\71 _ & L i

Pl] = (T]) Tijdi]'wi bi] [Mle] it (]51] ! . (16)

Substituting this expression into the cutoff condition (Equation 15) and solving for ¢;;
yields

(ﬁ)_6 _ 9—((7]' - 1) L Xij/Tij
b,’ 0 Mle wlﬁ]

The mass of firms from country i serving destination j is obtained by

O']' — 1) Xij

(-6 _
M;j = [1 —Gi(¢ij)]Mf=(¢b—li]) M¢ = o1

Total profit margins in market j from origin i are given by

X;: oi—1X;;
j j ij
— —w;fiiM;; = —.

T JJijE] R
0;Tij Oo; Tjj

The free entry condition equates the cost of entry with the net profits across all destinations.

That is,
ee N\~ 971 Xij/Tij X/
Mifi _;6—0'] i —;[V]pz]]T;

w

where p;; = %/Zn % denotes net sales shares, with the origin-absorbed profit margin is
defined by
0 - (O'] - 1)
Vi= ————.

] 60']

Using the labor market clearing condition, we have

X

Xij ij ji
Z’[_l] = wiLi + [ZV] T_ - Zvi T_ = wiLi +D1’.

i !

J

where the last line follows from the fact that, per the balanced budget condition,

X;: X;; Xii X
) Vi T Ve =) g =D
]- 1] ] ]1 ] ]1 l]
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Thus, the free entry condition may be rewritten as
D;\ L;
M¢ = § Vi pii (1+—Z)—1.
i ]' [ J pl]] w; fie

We further assume that there are congestion effects in the barriers to entry, such that the

entry cost increases when the country runs a deficit and collects more profits from import

-1
. D; . D;
f; (Pijlm)=9f [(1+E)Zvjpij] :
j

content:

1
Under this assumption, the aggregate number of firms in country i is given by
L
ofe

Finally, plugging Equation 15 into Equation 16 , and invoking the CES import demand

M; =

specification, X;; = (P,-]-/Pi)l_’7 E;, yields the the following expression for the price index

1-11; (pj—1e s
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4 1 1

oj— i—1 . . 7
where Y; = % -1 Uj] y;l j(jp] is a constant price shifter, d;; = (f,-]-/fj]-)(pl dii , and the

structural elasticities are defined as
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Combining this result with the CES import demand function gives

W (L) (dwi/ ALY )
(BT (1+t;j) % (dijwi/A;LY)
7\ P B NPiE(q . Pp\7E
j (1 ) i (dyjwi/ ALy )

e . 1-1 . L-n; 1-n; .
Substituting the expression for P; T into P, = LP; 1" and solving for P;, we get the fol-

lowing expression for the consumer price index:




Invoking the balanced budget condition for country j, namely, E =w;L;+) 1+” )\Z]E], we

get
E = U}ZL _ wiLi
J tij 1
~Y ~Aij T o i
which simplifies the first term in the price index as 5—’] = (Zi %ﬁ”))

B Proof of Proposition 2

To make the notation concise, define 7,; = 1 + t,,;. Appealing to the optimal labor supply

decision, the representative utility can be formulated as

1
Ui: ! ﬂ +K+£
1+x\ P P,

where T; denotes tariff revenues:

Ti=) (i-1)X

We can write the first-order condition w.r.t. t,; =1 +1t,; as

dU, _[dlnw,- dlnﬂl(ﬂ)l+1{+£(dln1} dlnR-)

dint,; |dlnt, dlnn dlnt,; dlnt,;
1
where (%’) = wll’ We can now plug these values back into the first-order condition to
obtain
1 W dlnw; N dT; B dnP _ 0o
i ! ldll’le' dll’le' ldll’l’[m' B

N\L-9i - ..
Next, we will write the price index as, P; = 7Y; (%) ? P;, where P, is the price index net of

the extensive margin adjustment. Hence, we can write % as
1

+(1-

dinP, _ dInb, .)[dlnEi dlnwi]

dlnt;, dlnt, dlnt;, dlnt;, |

where the price derivative can be decomposed as
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Taking derivatives from the price index equation yields:

dlnP. dln P.
~ =i @i, = =

all’l’l’m' alnwi - i

dlnP,

Plugging the expression for back into the first-order condition yields the updated first-

order condition:

1 L. _1)\E: i . [ o8 L
I)l. ((p,wl l+((Pl ) Z) dlnr[l +(plaln’[i ldlnTi) 0

The derivative of tariff revenues can be unpacked as follows:

dez

JoT;
m = Tnanigoi + Z(Tﬂ h 1) dlnTm'
]

The price derivative can also be unpacked using the intermediate derivative presented above:

dInP, dInw; dInw;
ldln T, = /\nl(PzE +/\zzEld1 l Tnzxnz(Pz+Xzzd1 Z

Putting it altogether, we get

dInw;
wiLl; —X;i —(p;—1) ZthXh ——— (plztﬂdlnrm (17)

Next we must characterize the wage derivative, which can be done by appealing to the labor

market clearing condition, w;L; = Z](l vj)Xi; +Z] viXii,

Y (1=v)Xji=) (1-v)X;

j j

which can be written alternatively
as

Taking derivatives from the above equation. yields

"dlnw; |dilnT,; dlnT,;

Z(l—vn)X' dinX;, | dInw; _Z(l_w)ﬂ (18)
n#i

n#i

Assuming that country i’s tariffs do not change, relative wages among countries in the

rest of the world, the derivative of export sales w.r.t. the country i’s wage rate is

dlnXin _ dln/\in
dlnw; dlnw;

:8(1 _/lin)
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Plugging this expression back into Equation 18, yields the following

dlnw; 1 ani
dint & - dlnw’

(wiLi _Xii) wzth ' = 1 Vn 1 /\ln)

Znil in + D

n=i

where the derivation uses w;L; — X;; = Zj:tiXij +D,; = Z]-# Xj;. Plugging the above equation

back into the equation 17, we get the following first-order conditions

Xml Xmi _
Zl:tz Xll ZXII Ztllel at Thi (Pi;tlid’rni =0
#1

=i
The above equation immediately implies that the solution to the above system is a uni-

1#i

form tariff t,; = t;, which after defining total imports as X_;; =) ;.; Xj;, allows us to simplify

the first-order condition to

(Xii = (i = Dt X_j5)

X_ij & dty; Piti Aty

which, after rearranging, yields the following optimal tariff formula

1
TR i R
T B - 1
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