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ABSTRACT 

THE DYNAMIC AND DISTRIBUTIONAL 

ASPECTS OF IMPORT TARIFFS 

Wolfgang Lechthaler and Mariya Mileva 

We use a dynamic trade model with two sectors and two types of workers to analyze the optimal 

setting of income-generating tariffs. This approach allows us to take account of adjustment 

dynamics, distributional aspects and the time horizon of policy makers and workers. In response to 

a unilateral increase in tariffs aggregate consumption increases only sluggishly so that policy 

makers with a short time horizon tend to set lower tariffs. Workers’ preferences for tariffs depend 

on the sector where they are employed as well as their skill class, with the relative weight of both 

aspects determined by the time horizon of the workers. Unskilled workers in the unskilled-

intensive sector are the ones most in favor of protectionism and might even benefit from a trade 

war. 
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1 Introduction

Motivated by the surge in protectionist tendencies on campaign trails all over developed countries, we take

a fresh look at the optimal setting of and the preferences forincome-generating tariffs. To do so we use a

dynamic model with two countries, two factors, two sectors,endogenous firm entry and firm heterogeneity.

This allows us to draw a rich picture of the dynamic distributional aspects of import tariffs.1 We find that

the preferences for tariffs depend on the sector where the worker is employed as well as her skill class, with

the relative weight of both aspects determined by the time perspective of the worker. For a worker who is

more concerned about the immediate future the sector of employment is more important, for a worker who

is more concerned about long-run outcomes the skill-class is more relevant. The workers most in favor of

tariffs are the unskilled workers in the unskilled-intensive sector.

The analysis of the setting of optimal tariffs has a long tradition in the trade literature. One short-coming

of this literature is that it is typically based on static models. This is a short-coming for at least two reasons.

On the one hand, adjustment dynamics are ignored. On the other hand, tariffs are typically set by elected

politicians who tend to care more about the next couple of years than the infinite future (the new steady

state). So, focusing on purely static models might yield implausible policy conclusions.

Two recent papers (Larch and Lechthaler (2013) and Lechthaler (forthcoming)) try to close this gap by

analyzing the setting of tariffs in a dynamic version of the Melitz (2003) model. Both papers consistently

find that a shorter time horizon implies lower optimal tariffs, because the short-run effects of higher tariffs

are worse than the long-run effects. However, in both papersdistributional aspects are missing because they

rely on the representative agent framework of the Melitz-model. Thus there is only once sector and only one

factor of production and each household is affected equallyby changing tariffs. This is at odds with recent

evidence showing that workers employed in import-competing sectors were especially adversely affected by

trade liberalization with China (see, e.g., Autor, Dorn, and Hanson (2013), Dauth, Findeisen, and Suedekum

(2014), Ebenstein, Harrison, McMillan, and Phillips (2009) or Pierce and Schott (2016)).

To be able to capture this differential exposure of workers to international trade as well as the sluggish

adjustment of an economy after a trade shock and the potential short-sightedness of policy makers, we use the

1Felbermayr, Jung, and Larch (2013) have shown that including firm heterogeneity is crucial when analyzing optimal tariffs because
the restriction to homogenous goods shuts off an important channel.
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dynamic version of the model of Bernard, Redding, and Schott(2007) developed in Lechthaler and Mileva

(2013), augmented by income-generating tariffs. The modelfeatures two factors of production, skilled and

unskilled workers, two sectors that use both factors with different intensities and two countries with different

endowments of skilled vs. unskilled workers. The model is calibrated to broadly match important features

of the two economies of the US and China.

Following Ossa (2014) we first analyze unilaterally optimaltariffs, i.e., the optimal US-tariff under the

assumption that the Chinese tariff does not change. In response to an increase in the US-tariff, aggregate

US-consumption increases permanently, but due to enhancedfirm investment the increase is very sluggish.

Thus as in Larch and Lechthaler (2013) and Lechthaler (forthcoming) a policy maker who is interested in

maximizing aggregate consumption sets a lower tariff the shorter his time horizon.

However, workers are very differently affected by the tariff-increase. In the short run, workers in the

skill-intensive sector lose because an increase in tariffspartially unwinds the economy’s specialization in its

comparative advantage sector while workers in the unskilled-intensive sector gain (the US has a comparative

advantage in skill-intensive production, because it has relatively more skilled workers than China). In the

long run, skilled workers lose while unskilled workers gain, because the unwinding of specialization reduces

the relative demand for skilled workers.

These effects, of course, perfectly resemble the well-known Stolper-Samuelson and Ricardo-Viner the-

orems. However, we combine both aspects in a unified framework and bring them together with preferences

for trade protection and a worker’s time perspective. Thus it is neither solely the skill-class of a worker nor

the sector where she is employed that determines her preference for tariffs, but rather a combination of both,

with the time perspective of the worker determining their respective weights.

Thus a skilled worker in the unskilled-intensive sector might prefer free trade if she has a long-term

perspective but favor tariffs if she has a sufficiently short-term perspective. In contrast, an unskilled worker

in the skill-intensive sector favors lower tariffs when shehas a short-term perspective but a higher tariff when

she has a long-run perspective. As expected, unskilled workers in the unskilled-intensive sector are the ones

most in favor of tariffs and even more so if they have a short-term perspective.

It is often argued that the fear of retaliation prevents fromraising tariffs because in a trade war in which

both countries raise their tariff both countries would suffer lower welfare. Although from an aggregate
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perspective this is still true in our model, our analysis adds a nuance to this outcome. In the Nash-equilibrium

of a non-cooperative game (a “trade war” in the terminology of Ossa (2014)), aggregate consumption and

the consumption of most worker-groups are lower than in the status quo but this is not true for the unskilled

workers in the unskilled-intensive sector. Although theirconsumption in the new steady state with higher

tariffs is basically the same as in the old steady state, during the transition period they enjoy substantial,

albeit temporary gains in consumption. Thus even though theeconomy as whole would suffer from a trade

war, some workers still gain and are thus willing to support an increase in tariffs even in the face of potential

retaliation.

Our paper connects to three different strands of the literature. First, the large literature on the setting

of Nash-equilibrium and optimal tariffs, see, e.g., Krugman (1991), Bond and Syropoulos (1996), Bagwell

and Staiger (1999), Yi (2000), Ornelas (2005), Demidova andRodriguez-Clare (2009), Felbermayr, Jung,

and Larch (2013), or Ossa (2014). Second, the literature that analyzes the effects of trade with China, e.g.,

Autor, Dorn, and Hanson (2013), Dauth, Findeisen, and Suedekum (2014), Ebenstein, Harrison, McMillan,

and Phillips (2009) or Pierce and Schott (2016). And finally,the relatively young but growing literature

on the dynamic adjustment to trade shocks, see, e.g., Alessandria and Choi (2014), Burstein and Melitz

(2013), Cacciatore (2014), Cacciatore and Ghironi (2014),Coşar (2013), Dix-Carneiro (2014) or Kam-

bourov (2009). None of these papers, however, has considered the joint analysis of tariffs in a dynamic

setting with inter-industry trade.

The rest of the paper is structured as follows. Section 2 describes the model. Section 3 discusses the

dynamic adjustment of aggregate variables in response to anincrease in tariffs, and the role of the policy-

maker’s planning horizon for the optimal unilateral tariff. Section 4 analyzes the dynamic adjustment of

worker-specific variables and worker-specific preferencesfor tariffs. Section 5 discusses Nash-equilibrium

tariffs (“trade wars”), section 6 sector-specific tariffs,and section 7 concludes.
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2 Theoretical model

Our model economy consists of two countries, Home (H) and Foreign (F). Each country produces two

goods, goodS and goodU . The production of each good requires two inputs, skilled and unskilled labor.

The sector that produces goodS is skill-intensive, i.e., the production of goodS requires relatively more

skilled labor than the production of goodU . Country H has a comparative advantage in producing good

S because it has a higher relative endowment of skilled labor.Similarly, F has a comparative advantage in

sectorU because it has a higher relative endowment of unskilled labor. We assume that unskilled labor is

more abundant than skilled labor in both countries in order to generate a positive skill-premium.2 In the long

run, all factors of production are assumed to be perfectly mobile between sectors but not across countries.

However, throughout most of the paper we assume that workersare imperfectly mobile across sectors in the

short run.3 In the following we describe all the decision problems in H; equivalent equations hold for F.

2.1 Households

In our model there are four types of workers, skilled workersin sectorS, skilled workers in sectorU and

likewise for unskilled workers. In the following we describe the problem of skilled workers, but equivalent

equations hold for unskilled workers.

The household of skilled workers active in sectori = S,U maximizes the present discounted value of

utility derived from consumption:

Et

{

∞

∑
k=0

γklog
(

Cs
it+k

)

Sit

}

, (1)

whereCs
it+k is the aggregate consumption bundle,γ is the subjective discount factor andSit is the number

of skilled workers in the household. The household faces thefollowing intertemporal budget constraint:

Bs
it+1+

η
2

(

Bs
it+1

)2
+QtB

s
∗,it+1+Qt

η
2

(

Bs
∗,it+1

)2
+Cs

itSit =(1+rt)B
s
it +Qt(1+r∗t )B

s
∗,it +ws

itSit +ΠtSit +T S
t +T t

t Sit ,

(2)

whereBs
it are holdings of domestic bonds,Bs

∗,it are holdings of foreign bonds,η is the cost of adjusting

2What matters for comparative advantage are relative endowments, so skilled labor can be scarce in both countries.
3In section 8 in the appendix we consider the case of perfect short-run mobility across sectors as well as the case of endogenous

skill formation.
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bond holdings,Qt is the real exchange rate,rt is the interest rate,ws
it is the wage,Πt are the transfers of

a mutual fund to be described further below, andT t
t is the tariff-income per worker that the government

transfers to domestic workers in a lump-sum fashion. The cost of adjusting bond holdings is used to pin

down steady state bonds to zero and to get a well-defined steady state.4 As is standard, the costs of adjusting

bond holdings are assumed to be reimbursed to the households(T S
t ) andη is set to a small enough level so

that adjustment dynamics are not affected.

The household choosesCs
it , Bs

it+1 andBs
∗,it+1. The first order conditions yield:

(Cs
it)

−1(1+ηBs
it+1

)

= γEt

[

(

Cs
it+1

)−1
(1+ rt+1)

]

,

(Cs
it)

−1(1+ηBs
∗,it+1

)

= γEt

[

(

Cs
it+1

)−1
(

1+ r∗t+1
Qt+1

Qt

)]

, (3)

which are standard consumption Euler equations (for foreign and domestic bonds).

The composition of the aggregate consumption bundle is the same for all workers; only the quantity

of consumed goods differs across workers. Therefore, in thefollowing description we omit the indices for

workers to avoid cumbersome notation. The aggregate consumption bundleCt is a Cobb-Douglas composite

of the goods produced in the two sectors:

Ct =CαS
St CαU

Ut , (4)

whereαS is the share of goodS in the consumption bundle for both H and F andαU = 1−αS. We can obtain

relative demand functions for each good from the expenditure minimization problem of a household. The

implied demand functions are:

CSt = αS
Pt

PSt
Ct and CUt = αU

Pt

PUt
Ct , (5)

wherePt =
(

PSt
αS

)αS
(

PUt
αU

)αU
is the price index that buys one unit of the aggregate consumption bundleCt .

GoodsS andU are consumption bundles defined over a continuum of varietiesΩi:

Cit =

[
ˆ

ωεΩi

cit(ω)
θ−1

θ dω
] θ

θ−1

, (6)

4See, e.g, GM for more details.
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whereθ > 1 is the elasticity of substitution between varieties. Varieties are internationally traded. Thus a

variety can either be produced at home or imported. At any given time, only a subset of varietiesΩit ∈ Ωi is

available in each sector. The consumption based price indexfor each sector isPit =
[

´

ωεΩi
pit(ω)1−θ dω

]
1

1−θ

and the household demand for each variety iscit =
(

pit
Pit

)−θ
Cit . It is useful to redefine these in terms

of aggregate consumption units. Let us defineρit ≡
pit
Pt

andψit ≡
Pit
Pt

as the relative prices for individual

varieties and for the sector bundles, respectively. Then, we can rewrite the demand functions for varieties

and sector bundles ascit =
(

ρit
ψit

)−θ
Cit andCit = αiψ−1

it Ct , respectively.

2.2 Worker allocation

Recent empirical evidence indicates that workers are very immobile across sectors in response to trade

shocks (see e.g., Autor, Dorn, and Hanson (2013) Wacziarg and Wallack (2004), Autor, Dorn, Hanson, and

Song (2014) and Dix-Carneiro (2014)). Therefore, we assumethat incumbent workers have to stick to their

sector of employment. However, to nevertheless allow for worker reallocation we assume that incumbent

workers retire at an exogenous rates and are replaced by an equal number of newly entering workers. These

workers are free in their choice of sector.5

The main factor influencing their choice of sector is the wagedifferential. Naturally, workers tend to pre-

fer the sector that pays the higher wage.6 However, due to numerical reasons we assume that newly entering

workers also need to bear an entry cost for each sector that differs across sectors and across workers.7

What is relevant for the sector choice is not the absolute value of the entry cost, but the difference across

sectors. A worker who has a lower entry cost for sectorU tends to prefer that sector, other things being equal.

We denote the difference in entry costs byε, with a positive number meaning that the worker can enter sector

S relatively cheaply and a negative number meaning that the worker can enter sectorU relatively cheaply.

Every newly entering worker draws her relative entry cost from the random distributionJ(ε) with zero mean

and support on(−∞,∞). We will parameterize the random distribution such that it has a negligible effect

5In section 8 in the appendix we will also consider the case of free mobility of workers across sectors.
6This assumption is in line with empirical evidence in, e.g.,Ryoo and Rosen (2004) who find that the fraction of college graduates

who are engineers is closely related to a measure of relativeearnings prospects in engineering.
7Without this sector entry costs the choice of sector would not be well defined in the steady state, because workers are indifferent

between the two sectors in the absence of wage differentials. Additionally, there would be no mechanism assuring that the steady state
is hit, potentially implying overshooting and oscillatorydynamics.
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on the choice of sector, but it simplifies numerical simulations and implies a smooth transition to the new

steady state.

Thus an entering skilled worker will choose to enter sectorS if:

V s
St + εt >V s

Ut . (7)

whereV s
it is the present discounted value of consumption utility of a skilled worker in sectori. Equation

7 defines a threshold valueεS, for which a worker is indifferent between both sectors:

εS
t =V s

Ut −V s
St , (8)

and the share of the newly entering skilled workers that choose sectorS is 1− J(εS
t ). The resulting law of

motion for skilled workers in sectorS thus is:

SSt = (1− s)SSt−1+
(

1− J(εS
t )
)

sS. (9)

whereS = SSt + SUt is the exogenously given total number of skilled workers.

2.3 Production

There are two sectors of production in each country. An endogenous number of firms with heterogeneous

productivity operates in each sector.8 To avoid cumbersome notation, we omit a firm-specific index inthe

following description of production. The production technology is assumed to be Cobb-Douglas in the two

inputs of production:

Yit = zSβi
it L(1−βi)

it , (10)

wherez is firm-specific productivity, whileSit andLit is the amount of skilled and unskilled labor used by a

firm. βi is the share of skilled labor required to produce one unit of outputYi in sectori. SectorS is assumed

to be skill-intensive and sectorU unskilled-intensive which implies that 1> βS > βU > 0. The labor market

8Felbermayr, Jung, and Larch (2013) have shown that including firm heterogeneity is crucial when analyzing optimal tariffs because
the restriction to homogenous goods shuts off an important channel.
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is assumed to be perfectly competitive implying that the real wage of both skilled and unskilled workers

equals the values of their marginal products of labor. In addition, workers are perfectly mobile across all

firms in a specific sector which implies that all firms within a sector pay the same wage. Consequently,

relative labor demand can be described by the following condition:

ws
it

wl
it

=
βi

(1−βi)

Lit

Sit
, (11)

which says that the ratio of the skilled real wagews
it to the unskilled real wagewl

it for sectori is equal to the

ratio of the marginal contribution of each factor in producing one additional unit of output. Note that this

condition implies that relative demand for labor is the sameacross all firms within a sector. Since relative

demand for labor is independent of firm-specific productivity, equation 11 also holds at the sector level, i.e.,

relative labor demand per sector is entirely determined by the relative wages paid by firms in that sector.

This condition is valid for both sectors.

Firms are heterogeneous in terms of their productivityz. The productivity differences across firms trans-

late into differences in the marginal cost of production. Measured in the units of the aggregate consumption

bundle, the marginal cost of production is
(ws

it)
βi(wl

it)
1−βi

z .

Prior to entry, firms are identical and face a sunk entry costfe, which is produced by skilled and unskilled

labor, equal tofe (ws
it)

βi
(

wl
it

)1−βi units of aggregate H consumption. Note that entry costs can differ between

sectors due to different factor intensities and due to inter-sectoral wage differentials. Upon entry firms draw

their productivity levelz from a common distributionG(z) with support on[zmin,∞). This firm productivity

remains fixed thereafter. As in GM there are no fixed costs of production, so that all firms produce each

period until they are hit by an exit shock, which occurs with probability δε(0,1) each period. This exit

shock is independent of the firm’s productivity level, soG(z) also represents the productivity distribution of

all producing firms.

Exporting goods to F is costly and involves an iceberg trade costτ∗ ≥ 1, an import tarifft∗it ≥ 1 as well

as a fixed costfx, again measured in units of effective skilled and unskilledlabor. In real terms, these costs

are fx (ws
it)

βi
(

wl
it

)1−βi . The fixed cost of exporting implies that not all firms find it profitable to export.

All firms face a residual demand curve with constant elasticity in both H and F. They are monopolisti-
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cally competitive and set prices as a proportional markupθ
θ−1 over marginal cost. Letpd,it(z) and px,it(z)

denote the nominal domestic and export prices of a H firm in sector i. We assume that the export prices

are denominated in the currency of the export market. Pricesin real terms, relative to the price index in the

destination market are then given by:

ρd,it(z) =
pd,it(z)

Pt
=

θ
θ −1

(ws
it)

βi
(

wl
it

)1−βi

z
,ρx,it(z) =

px,it(z)
P∗

t
=

1
Qt

τ∗t∗itρd,it(z). (12)

Profits, expressed in units of the aggregate consumption bundle of the firm’s location aredit(z) = dd,it(z)+

dx,it(z), where

dd,it(z) =
1
θ

(

ρd,it(z)

ψit

)1−θ
αiRt (13)

dx,it(z) =
Qt
θt∗it

(

ρx,it(z)
ψ∗

it

)1−θ
αiR∗

t − fx (ws
it )

βi
(

wl
it

)1−βi , if firm z exports

0 otherwise,
(14)

with Rt denoting total expenditures on the aggregate consumption bundle. A firm will export if and only

if it earns non-negative profits from doing so. For H firms, this will be the case if their productivity draw

z is above some cutoff levelzx,it = inf{z : dx,it > 0}. We assume that the lower bound productivityzmin is

identical for both sectors and low enough relative to the fixed cost of exporting so thatzx,it is abovezmin.

Firms with productivity betweenzmin andzx,it , serve only their domestic market.

2.3.1 Firm Averages

In every period a massNd,it of firms produces in sectori of country H. These firms have a distribution of

productivity levels over[zmin,∞) given byG(z), which is identical for both sectors and both countries. The

number of exporters isNx,it = [1−G(zx,it)]Nd,it , which might differ across sectors. It is useful to define two

average productivity levels, an average ˜zd,it for all producing firms in sectori of country H and an average

z̃x,it for all exporters in sectori of country H:

z̃d,it =

[
ˆ ∞

zmin

zθ−1dG(z)

] 1
(θ−1)

, z̃x,it =

[

ˆ ∞

zx,it

zθ−1dG(z)

] 1
(θ−1)

.
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As in Melitz (2003), these average productivity levels summarize all the necessary information about the

productivity distributions of firms.

We can redefine all the prices and profits in terms of these average productivity levels. The average

nominal price of H firms in the domestic market is ˜pd,it = pd,it(z̃d,it) and in the foreign market is ˜px,it =

px,it(z̃x,it ). The price index for sectori in H reflects prices for theNd,it home firms and F’s exporters to H.

Then, the price index for sectori in H can be written asP1−θ
it = [Nd,it

(

p̃d,it
)1−θ

+N∗
x,it

(

p̃∗x,it

)1−θ
]. Written

in real terms of aggregate consumption units this becomesψ1−θ
it = [Nd,it

(

ρ̃d,it
)1−θ

+N∗
x,it

(

ρ̃∗
x,it

)1−θ
], where

ρ̃d,it = ρd,it(z̃d,it ) andρ̃∗
x,it = ρ∗

x,it(z̃
∗
x,it ) are the average relative prices of H’s producers and F’s exporters.

Similarly we can definẽdd,it = dd,it(z̃d,it) andd̃x,it = dx,it(z̃x,it ) such thatd̃it = d̃d,it +[1−G(zx,it)] d̃x,it are

average total profits of H firms in sectori.

2.3.2 Firm Entry and Exit

The firms are owned by a mutual fund that invests in new firms, collects all the profits, and distributes any

surplus in a lump-sum fashion to the households.9 The mutual fund acts on behalf of the whole population

and therefore uses the stochastic discount factorγs−t(1−δ )s−t (Rs/Rt)
−1 to discount between periodss and

t.

In every period there is an unbounded mass of prospective newfirms in both sectors and both countries.

We assume that entrants at timet only start producing at timet +1, which introduces a one-period time-to-

build lag in the model. The exogenous exit shock occurs at theend of each period, after entry and production.

Thus a proportionδ of new entrants will never produce. The mutual fund is forward looking and computes

the expected post-entry value of a firm entering sectori in periodt as the present discounted value of its

expected stream of profits{d̃is}
∞
s=t+1,

ṽit = Et

∞

∑
s=t+1

[

γs−t(1− δ )s−t
(

Rs

Rt

)−1

d̃is

]

. (15)

This also corresponds to the average value of incumbent firmsafter production has occurred. The mutual

fund discounts future profits using the aggregate stochastic discount factor adjusted for the probability of firm

9The purpose of modelling firm entry this way is to separate firmentry and household heterogeneity.
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survival(1− δ ). Note that equation 15 can be written in recursive form as:

ṽit = γ(1− δ )Et

[

(

Rt+1

Rt

)−1
(

ṽit+1+ d̃it+1
)

]

. (16)

Entry occurs until the average firm value is equal to the entrycost:

ṽit = fe (w
s
it)

βi
(

wl
it

)1−βi
. (17)

The surplus of the mutual fund is distributed in a lump-sum fashion to the households:

Πt(S+L) = d̃StNd,St + d̃UtNd,Ut − ṽStNh,St − ṽUtNh,Ut (18)

Finally, the number of firms evolves according to:

Nd,it = (1− δ )(Nd,it−1+Ne,t−1). (19)

2.3.3 Productivity distribution of firms

Productivityz follows a Pareto distribution with lower boundzmin and shape parameterk > θ −1: G(z) =

1−
( zmin

z

)k
. Let ν =

{

k
[k−(θ−1)]

}
1

θ−1
, then average productivities are

z̃d,it = νzmin andz̃x,it = νzx,it . (20)

The share of exporting firms in sector i in H is

Nx,it

Nd,it
= 1−G(zx,it) = 1−

(

νzmin

z̃x,it

)k

. (21)

Together with the zero export profit condition for the cutofffirm, dx,it(zx,it ) = 0, this implies that average

export profits must satisfy

d̃x,it = (θ −1)

(

νθ−1

k

)

fx (w
s
it)

βi
(

wl
it

)1−βi
. (22)
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2.4 Market Clearing Conditions, Aggregate Accounting and Trade

Market clearing requires that total production in each sector must equal total income so that:

Nd,it

(

ρ̃d,it

ψ̃it

)1−θ
αiRt +Qt

1
t∗it

Nx,it

(

ρ̃x,it

ψ̃it

)1−θ
αiR

∗
t + ṽitNe,it = ws

i Sit +wl
itLit + d̃itNd,it . (23)

Total production of the sector (on the left hand side) includes the production of the aggregate consump-

tion bundle (both for the domestic market and the foreign market) and the production of new firms. Total

income generated by the sector (on the right hand side) includes wage earnings and profits.

The trade balance is defined as exports minus imports in both sectors:

tbt = ∑
i=S,U

[

Qt
1
t∗it

Nd,it

(

ρx,it

ψ∗
it

)1−θ
αiR

∗
t −

1
tit

N∗
d,it

(ρ∗
x,it

ψit

)1−θ

αiRt .

]

(24)

Let us define aggregate bond holdings in H asBt ≡ (BS
St +BS

Ut +BL
St +BL

Ut) andB∗,t ≡ (BS
∗,St +BS

∗,Ut +

BL
∗,St +BL

∗,Ut) and similarly for aggregate bond holdings in F. In equilibrium, the international net supply of

bonds is zero for H bonds such thatBt +B∗
t = 0 and for F bonds such thatB∗,t +B∗

∗,t = 0. Then net foreign

assets evolve according to the following law of motion:

Bt +QtB∗,t = (1+ rt−1)Bt−1+(1+ r∗t−1)B∗,t−1Qt + tbt . (25)

2.5 Parametrization

This section describes the parametrization of the model that we use for our analysis of optimal tariffs. In

most aspects we follow GM, and interpret the home country as the US. Furthermore, we assume that both

economies are symmetric except for their relative endowments of skilled/unskilled workers and the steady

state tariffs they charge. To calibrate these variables we interpret the foreign country as China. We take this

approach because it is not our goal to provide a precise quantitative assessment of optimal tariffs but rather

to highlight the role of comparative advantage, distributional aspects and dynamic adjustment. To this end

we want to keep the asymmetries across countries at a minimum.

We interpret each period as a quarter and set the household discount rateγ to 0.99, the standard choice
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for quarterly dynamic models. We set the elasticity of substitution between varieties toθ = 3.8, based on

the estimates from plant-level U.S. manufacturing data in Bernard, Eaton, Jensen, and Kortum (2003). We

set the parameters of the Pareto distribution tozmin = 1 andk = 3.4, respectively. This choice satisfies the

condition for finite variance of log productivity:k > θ −1.

Changing the sunk cost of firm entryfe only re-scales the mass of firms in an industry. Thus without

loss of generality we can normalize it so thatfe = 1. We set the fixed cost of exportingfx to 23.5 percent of

the per-period, amortized flow value of the sunk entry costs,[1− γ(1− δ )]/ [γ(1− δ )] fe. We set the size of

the exogenous firm exit probability toδ = 0.025, to match the level of 10 percent job destruction per yearin

the US. These choices of parameter values are based on GM.

To focus on comparative advantage, we assume that all industry parameters are the same across indus-

tries and countries except factor intensity(βi). We calibrate(βi) based on our own calculations using the

NBER-CES Manufacturing Industry Database10 which provides annual industry-level data from 1958-2009

on output, employment, payroll and other input costs, investment, capital stocks, TFP, and various industry-

specific price indexes. We aggregate the data set to feature 19 3-digit NAIC industries and then classify these

industries based on their revealed comparative advantage.In order to distinguish between comparative ad-

vantage and comparative disadvantage sectors, we use a measure of revealed comparative advantage (RCA)

which takes account of exports and imports at the sector level. RCA is defined as the ratio of the export share

of the sector in total manufacturing exports over the importshare of the sector in total manufacturing imports

(RCA =
(Exit/Exmanu f ,t)

Imit/Immanu f ,t )
), with RCA > 1 referring to comparative advantage sectors andRCA < 1 referring to

comparative disadvantage sectors.11 In order to calibrate factor intensities of each sector, we calculate the

wage share of production workers in total payroll for comparative advantage sectors and comparative disad-

vantage sectors, where production workers are defined as blue-collar, unskilled workers. We take the period

average from 1980 and 2009 and find that the implied wage sharefor skilled workers in comparative advan-

tage sectors isβS = 0.45 and in comparative disadvantage sectors isβU = 0.32. Similarly, we calculate the

average share of comparative advantage sectors in total sector revenue to be 0.627 for 1980-2009. We use it

10The data can be accessed at http://www.nber.org/nberces/.
11We prefer this measure over the more traditional measure of revealed comparative advantage introduced by Balassa because it not

only takes account of the export structure of the sector but also of its import structure. In addition, data on US exports and imports at
the NAICs industry classification is readily available at Peter Schott’s website. In contrast the Balassa measure of RCArequires data
on world export shares at the NAICs level which has to be converted from other industry classification systems.
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to calibrateαS = 0.6 andαU = 0.4.

Given the definition of skilled workers and unskilled workers in the NBER-CES data, we calibrate the

endowments based on the ratio of production workers to managers in figure 4 in Ebenstein, McMillan, Zhao,

and Zhang (2011). For the US this ratio is 4 to 1 in 1990 and 3 to 1in 2005. For China the ratio is 8 to 1 in

1990 and 11 to 1 in 2005. Taking the average over the two available years and for a total population of 2000

workers these ratios imply that S=444 and L=1356 for the Homecountry and S*=191 and L*=1809 for the

Foreign country. These endowments imply that the US has a higher relative endowment of skilled workers

than China and thus a comparative advantage in producing skill-intensive goods.

According to data from the World Trade Organization (WTO) there is a significant difference in the

tariffs both economies charge (see https://tao.wto.org/). Over the past ten years, the US charged on average

a tariff of 3% for imports from China, while China charged on average a tariff close to 6% for imports from

the US. We set tariffs in the initial steady state (the statusquo) accordingly.

Iceberg trade costs are calibrated to deliver a share of US trade with China to US GDP of 0.206. This

corresponds to the average share of US China manufacturing trade in manufacturing value added for the US

over the period 1994-2014. Assuming symmetric trade costs,this share implies trade costs ofτ = τ∗ = 1.71.

Finally, we assume that the entering worker’s relative sector entry cost follows a normal distribution

with a mean of zero and a standard deviation ofsd = 0.1. We have set the standard deviation parameter

in order to ensure a very narrow distribution so that the entry decision of a worker regarding sector entry

is mostly determined by sectoral wage differentials instead of fixed entry costs. This assumption is in line

with empirical evidence in Ryoo and Rosen (2004) who find thatthe fraction of college graduates who are

engineers is closely related to a measure of relative earnings prospects in engineering.

3 Optimal economy-wide tariffs

3.1 The dynamic adjustment after an increase in tariffs

This section discusses the setting of unilaterally optimaltariffs under the assumption that the same tariff is

set for both sectors. As in Ossa (2014), we assume that for this experiment the tariff of the other country

is held constant. In later sections we will relax this assumption and discuss Nash-equilibrium tariffs (trade
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wars in the terminology of Ossa). Later we will also considersector-specific tariffs.

It is a well established result in the trade literature that due to the terms of trade externality, and starting

from a low tariff, a permanent unilateral increase in the tariff yields a permanent increase in the consump-

tion of the country that imposes the higher tariff. Basically, there are two counteracting effects. On the one

hand, a positive tariff drives a wedge between the consumer price and the producer price and thus creates

an inefficiency. On the other hand, since the tariff is partlyborn by foreign producers whereas the ensu-

ing income is solely distributed to domestic consumers, income is redistributed from foreign producers to

domestic consumers. Starting from a low tariff the second effect dominates and raising the tariff increases

domestic consumption (as long as there is no retaliation). The higher the tariff gets, the stronger the distor-

tion becomes so that for high tariffs the first effect can dominate. This reasoning implies that there exists a

tariff that maximizes consumption.

Following the traditional approach in the trade literaturethat is based on a static analysis and ignores

dynamic adjustment, our model yields an optimal tariff for the US of 32.5%, given the observed tariff of

China. Figure 1 shows the dynamic adjustment of selected aggregate variables in response to a permanent

increase of the US tariff from 3%, the status quo, to this static optimum, 32.5%. Obviously, aggregate

US consumption does not jump immediately to its new long-runequilibrium, but rather takes a long time

to converge. This implies that the short-term gains from raising tariffs are actually much smaller than a

purely static analysis would suggest. Consequently, the optimal tariff of a dynamic analysis is expected to

be smaller than the optimal tariff of a static analysis. We will come back to the optimal tariff later, but first

discuss the dynamic adjustment in a bit more detail.

The main reason for the sluggish increase in aggregate consumption is the surge in firm investment. An

increase in the import-tariff implies lower competition for domestic firms. This implies that the number of

firms in the new steady state must be higher than the number forfirms in the old steady state (as is standard in

the Melitz-model). During the adjustment period the stock of firms must be built up which implies especially

high investment in firms. Enhanced investment in new firms reduces consumption so that the short run gain

in consumption is considerably smaller than the long-run gain.

In contrast to the adjustment of aggregate consumption, imports and exports adjust very quickly. The

increase in the tariff immediately makes imports more expensive, so that imports drop by more than 40% on
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Figure 1:Effects of an increase in the US tariff from 3% to 32.5%. Quarters on the horizontal axis, percent deviations from the old

steady state on the vertical axis.

impact. However, the reduced demand for foreign products and the less efficient mix of domestic varieties

and foreign varieties in the US induces a sharp increase in the US’s TOT, defined as the price of exports

relative to the price of imports (and the US real exchange rate appreciates). This partly offsets the decreased

demand for Chinese imports and at the same time reduces the demand for US exports. As a consequence the

trade balance (not depicted) doesn’t move much, which is in line with empirical evidence (see, e.g., Gagnon

(2017)). The reduced export demand is also visible in the significant reduction in the number of exporting

firms. Note that this reduction in the number of exporting firms also corresponds to less efficient production

because exporting firms are more productive than firms that solely serve the domestic market.
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3.2 Optimal tariffs and the planning horizon

Taking account of adjustment dynamics has two major advantages. First, adjustment costs are not ignored.

Second, it allows us to analyze the optimal behavior of policy makers who might be more interested in

the next couple of years than the infinite future. As discussed above the slow adjustment in aggregate

consumption implies that a dynamic analysis yields smallergains from raising tariffs than a static analysis.

Taking account of this adjustment thus yields an optimal (aggregate consumption maximizing) tariff of

30.5%, not much but still noticeably less than the 32.5% of the static analysis.

Because of the slow adjustment of consumption, policy makers tend to set lower tariffs the shorter their

planning horizon.12 This is illustrated in figure 2. In analogy to Larch and Lechthaler (2013) and Lechthaler

(forthcoming) this figure shows the optimal US-tariff in dependence of the planning horizon of the US-policy

maker. By planning horizon we mean that the policy maker doesnot care about the infinite future but rather

about the nextx periods wherex is measured along the horizontal axis. The optimal tariff shown is the tariff

that maximizes the present discounted value of aggregate consumption up to periodx. E.g., for a policy

maker who cares about the next four years, a common term of office, the optimal tariff is just 24%.

So far this perfectly resembles the results in Larch and Lechthaler (2013) and Lechthaler (forthcoming).

However, the use of a model with comparative advantage and inter-industry trade allows for a broader

perspective, with the potential to put more weight on specific worker groups or to charge different tariffs

for different sectors. In the following discussion we will concentrate on the first of these aspects, analyzing

cases where the policy maker might care more for certain groups of workers than for others.

12Conconi, Faccini, and Zanardi (2014) have recently shown that politicians close to reelection tend to be more protectionist than
other politicians. This might seem at odds with our result that politicians with a shorter time horizon should be in favorof smaller
tariffs. Note, however, that even the optimal tariff for politicians with a very short time horizon is with around 20% much higher than
the status quo of 3%. So no matter how long the planning horizon of a policy maker is, if she faces reelection our model suggests that
she should favor an increase in tariffs.
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Figure 2:Optimal tariff in dependence of the policy maker’s planninghorizon.

4 Tariffs and specific workers groups

4.1 Worker-specific effects of tariffs

So far we have concentrated on the adjustment of aggregate variables. In this section we take a closer look at

the experience of specific workers groups and their preferences for tariffs. Going back to the scenario where

the US raises the tariff to 32.5%, we see from figure 3 that the experience of different typesof workers

diverges a lot.

The economy is very much specialized in the production of thesector where it has its comparative

advantage. Since the US has a relatively large share of skilled workers it specializes more in the production

of the skill-intensive sector, sector S. Raising import-tariffs partially reverses this specialization. Imports

from China become more expensive and thus it becomes profitable for the US to increase its production in

the unskilled-intensive sector, sector U.

In the short run this implies that the price of sector U,pU rises relative to sector S and consequently the

wages of workers employed in sector U rise relative to the wages of workers in sector S, irrespective of the
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Figure 3:Effects of an increase in the US tariff from 3% to 32%. Quarters on the horizontal axis, percent deviations from the old

steady state on the vertical axis.

skill-class of the worker. In the longer run, both firms and workers migrate from sector S to sector U. This

not only tends to equalize wages across sectors but also has the implication that the skill-mix changes in

both sectors, making unskilled workers relatively more productive. Put differently, the reduced importance

of the skill-intensive sector puts downward pressure on thewage of skilled workers but this effect takes time

to fully materialize because production factors need to reallocate.

As seen in figure 3 the described adjustment implies very diverse developments in the consumption of

different types of workers. Skilled workers in the unskilled-intensive sector gain in the short run due the

increased importance of sector U but lose in the long run due to the lower demand for skills. In contrast,

unskilled workers in the skill-intensive sector lose a bit in the short run due to the decreased importance of

their sector but gain in the long run due to the increased demand for unskilled workers. Skilled workers in

skill-intensive sector are worst off, losing both in the long run and even more in the short run. The biggest

winners of the increase in tariff are the unskilled workers in the unskilled-intensive sector, gaining both in

the short run and in the long run with short-run gains even overshooting their long-run equilibrium.
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Figure 4:Optimal tariff in dependence of the worker’s planning horizon.

4.2 Worker-specific preferences for tariffs

Naturally, these diverse developments imply very different preferences for trade policy. This is illustrated

in the left-hand panel of figure 4 which shows the tariff that maximizes the present discounted value of

consumption of specific workers up to periodx, wherex is measured on the horizontal axis. Skilled work-

ers in the skill-intensive sector always prefer zero-tariffs, whereas skilled workers in the unskilled-intensive

sector might vote for tariffs as high as 30% if they have a short-run perspective, but also prefer zero-tariffs

when having a long-run perspective. While unskilled workers tend to prefer higher tariffs, it is not generally

true that they always want higher tariffs than skilled workers. If their horizon is sufficiently short-run, un-

skilled workers in the skill-intensive sector actually prefer lower tariffs than skilled workers in the unskilled-

intensive sector. As expected, unskilled workers in the unskilled-intensive sector are the most in favor of

protectionism, especially (but not only) when they have a short-run perspective.13

Thus, figure 4 paints a rich picture for trade protection preferences and powerfully demonstrates the

important role of the dynamic adjustment in response to trade shocks and the time-perspective of policy

makers and voters. It is neither solely the skill-class of a worker nor the skill-intensity of the sector in which

the worker is employed that determines her preferences for trade protection. It is rather a combination of

both aspects that matters with the time perspective importantly affecting the relative weight of both.

13These results are broadly in line with the empirical evidence that finds that unskilled workers and workers in comparative disad-
vantage sectors tend to favor protectionism, see, e.g., Beaulieu (2002), Mayda and Rodrik (2005), Sanz and Martinez i Coma (2008),
or Scheve and Slaughter (2001).
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The potential preference of voters with a short-run perspective for higher tariffs is in stark contrast

with the analysis in Larch and Lechthaler (2013) and Lechthaler (forthcoming) where a shorter perspective

robustly implies a preference for lower tariffs. Given these previous results it is a bit of a puzzle that

politicians nevertheless often promote protectionism on their campaigns and that indeed many voters tend

to favor protectionism. Figures 3 and 4 provide an explanation for this result showing that specific worker

groups benefit more in the very short run and might thus support protectionism even more strongly if they

have a shorter time perspective.

Finally, this section presents an alternative approach to determine the political economy equilibrium:

the tariff chosen by a coalition of unskilled workers. Our model features four different types of workers,

depending on the skill class of the workers and the sector where they are employed. According to our

calibration none of these groups is in absolute majority, but, in line with the data, unskilled workers have

a majority over skilled workers. Since unskilled workers are affected similarly by tariffs, at least in the

medium and long run, it is natural for these workers to form a coalition.

The solid line in the right-hand panel of figure 4 illustratesthe tariff chosen by such a coalition (along

with the tariff of the benchmark case where aggregate consumption is maximized). As discussed above

an import-tariff benefits unskilled workers since it increases the relative demand for the unskilled-intensive

sectors and thereby the relative wage and consumption of unskilled workers. Therefore, such a coalition

would choose a higher tariff than the tariff that maximizes overall consumption irrespective of the time

perspective.

5 Nash-equilibrium economy-wide tariffs

So far we have analyzed unilaterally optimal tariffs, i.e.,we have assumed that the US can set its tariffs as it

likes while Chinese tariffs stay at their old level. It seemslikely, however, that China would not just accept

the increase in US-tariffs, but rather retaliate by increasing tariffs on its own. In fact, the same argument

as for raising US-tariffs (the terms of trade externality) applies, of course, also for the Chinese tariff: by

increasing its tariff China can raise its own consumption (given a certain US-tariff).

Therefore, in this section we consider what Ossa (2014) calls a trade war, a non-cooperative game be-
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Figure 5:Nash-equilibrium tariffs in dependence of the policy maker’s planning horizon. Left panel: US maximizes consumption of

all workers; right panel: US maximizes consumption of unskilled workers.

tween two countries. The equilibrium of this game is a Nash-equilibrium that is defined as the combination

of US-tariff and Chinese tariff from which neither country has an incentive to deviate.14

To determine the Nash-equilibrium we compute the best-response function for both countries, i.e., for

a wide range of tariffs for the US we calculate the optimal tariff of China and vice versa. The intersection

of both best-response functions is the Nash-equilibrium. No country has an incentive to deviate from this

equilibrium because consumption is already maximized, given the tariff of the other country.

Figure 5 shows the resulting Nash-equilibrium tariff for both countries, for different planning horizons of

the policy maker and under two different assumptions of whose consumption is maximized. In the left-hand

panel policy makers of both countries maximize aggregate consumption, whereas for the right-hand panel it

is assumed that in the US policy is determined by a coalition of unskilled workers (whereas Chinese policy

still maximizes China’s aggregate consumption).

The same basic pattern applies as before. Concentrating on ashort time horizon implies lower tariffs

and concentrating on unskilled workers implies higher tariffs. When both country’s policy makers maximize

their respective country’s aggregate consumption, China sets a slightly lower tariff, because it gains more

from international trade. When policy makers in the US maximize the consumption of unskilled workers

only, then the two countries charge very different tariffs with the gap lying around 15 percentage points.

14The non-cooperative game is basically a prisoners dilemma.From an aggregate perspective both countries would prefer lower
tariffs, but this is not a Nash-equilibrium since both countries have an incentive to deviate from this equilibrium, given the strategy of
the other country.
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Probably more interesting than the level of optimal tariffsin a potential trade war is the adjustment

of the US economy in case such a trade war occurs. The dynamic adjustment of different measures of

consumption and the terms of trade is illustrated in figure 6.The terms of trade of the US still increase but

due to the increase in the Chinese tariff much less than in ourbenchmark case of unilateral tariffs. Aggregate

consumption no longer increases but rather decreases both in the long run and even more in the short run.

Remember that unilaterally raising tariffs implies two counteracting effects. On the one hand, the tariff

reduces the efficiency in production because internationaltrade is reduced and with it specialization and

concentration of production in more productive firms. On theother hand, a tariff redistributes income from

the affected country to the imposing country. However, if both countries raise their tariff, the first effect

is still in place, while the second effect is largely reduced(as illustrated by the much weaker increase in

the US’s TOT), or even negative in the case of China. This explains why in this scenario aggregate US

consumption declines (along with China’s consumption).

So from an aggregate perspective the trade war scenario resembles a prisoner’s dilemma. Given the

strategy of the other country each country acts in its own best interest, but from a joint perspective this leads

to an inferior equilibrium. Both countries would be better off if they could coordinate on an equilibrium

with lower tariffs.

Thus figure 6 reconfirms that protectionism is harmful. However, the figure adds a nuance to that picture.

As before the different groups of workers are affected very differently by the increase in tariffs, and while

most workers are negatively affected, the unskilled workers in the import-competing sector actually gain

even in this scenario. In the new steady state their consumption is basically the same as in the old steady

state but during the transition period they can enjoy temporarily enhanced consumption. Thus even in this

trade war scenario some workers are gaining and might lend political support to protectionist ideas.

6 Optimal sector-specific tariffs

So far it was assumed that the same tariff is charged in both sectors. We now relax this assumption to allow

for the setting of different tariffs in both sectors. In thissetup we again look at unilaterally optimal tariffs,

i.e., we go back to our assumption that only the US is allowed to change its tariff, while China keeps its
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Figure 6: Effects of a trade war; US raises tariff to 29%, China raises tariff to 28.5%. Quarters on the horizontal axis, percent

deviations from the old steady state on the vertical axis. Solid line: benchmark of unilateral tariff; dashed line: trade war

tariff at the empirically observed 6%. It is important to consider sector-specific tariff increases because our

previous analysis showed that workers employed in different sectors have very different preferences about

tariffs, especially if they have a short-run perspective.

In our analysis of sector-specific tariffs we again compare the tariffs chosen under the assumption that

policy makers only care about the infinite future, the new steady state, with the outcome when policy makers

care about short-run effects, too. Based on the steady stateanalysis, the unilaterally optimal tariffs are

30.5% for the unskilled-intensive sector and 34.3% for the skill-intensive sector. Thus the optimal tariff for

the skill-intensive sector is substantially larger than the optimal tariff for the unskilled-intensive sector. The

reason is that the imports of the skill-intensive good are quantitatively less important than the imports of the

unskilled-intensive sector. Consequently the distortions created by a tariff on the skill-intensive good are

also quantitatively less important and a higher tariff can be afforded.

Figure 7 shows the dynamic adjustment to the optimal equilibrium of the static analysis under the as-
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axis, percent deviations from the old steady state on the vertical axis.

sumption that in the initial steady state one sector-tariffis already at this optimal level while the other tariff

is still at the calibrated level of 3%. Thus the solid line shows the adjustment from an equilibrium with

tS = 3% andtU = 30.5% to an equilibrium withtS = 34.3% andtU = 30.5%, while the dashed line shows

the adjustment from an equilibrium withtS = 34.3% andtU = 3% to an equilibrium withtS = 34.3% and

tU = 30.5%. We are showing this specific experiment because it is the situation that is most representative

of the decision problem of a policy maker who has to determinethe optimal level of one tariff given the

optimal level of the other tariff.

Figure 8 shows the optimal tariff of the dynamic analysis fordifferent time-horizons of the policy maker.

The left panel represents a policy maker who maximizes welfare of all workers, the right panel a policy

maker who maximizes welfare of unskilled workers. Looking at the tariff chosen by a policy maker with a

very long time-horizon we see again the pattern that optimaltariffs of the dynamic analysis are lower than

the optimal tariffs of the static analysis. As in the previous analysis, consumption increases only sluggishly
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Figure 8: Optimal sector-specific tariffs in dependence of the policymaker’s planning horizon. Left panel: tariff maximizes con-

sumption of all workers; right panel: tariff maximizes consumption of unskilled workers.

following an increase in tariffs (see ’total consumption’ in figure 7). For this reason a policy maker that

cares about the adjustment process chooses a lower tariff than a policy makers that only cares about the new

steady state.

Figure 7 also reveals that consumption increases much more slowly in response to an increase intS

compared to an increase intU . This explains the steeper profile fortS in figure 8, so that the tariff of the

skill-intensive sector depends more strongly on the time-horizon of the policy maker. For policy makers with

a very short time-horizon it is even possible that a higher tariff is chosen for the unskilled-intensive sector

rather than the skill-intensive sector.

While the effects of both tariffs on aggregate consumption are relatively similar, figure 7 also shows

that their effects on worker-specific outcomes are very different. Both sector-specific tariffs imply a shift

in production towards the sector where the tariff is raised because imports in that sector become directly

more expensive so that consumption has to rely more stronglyon domestic production. In the long run this

favors the production factors that are used more intensively in the sector where the tariff is increased. In

the short run this favors the production factors currently employed in that sector. This explains why un-

skilled workers prefer substantially higher tariffs in theimport-competing sector, especially when they have

a long time-perspective because their gains are larger oncemost of the adjustment to the new equilibrium is

accomplished.
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Figure 9:Effects of an increase in sector-specific US tariffs from 3% to the long-run optimum of the dynamic analysis. Quarters on

the horizontal axis, percent deviations from the old steadystate on the vertical axis. Solid line: benchmark of unilateral tariff; dashed

line: sector-specific tariff; dotted-dashed line: sector-specific tariff for unskilled workers.

Finally, figure 9 shows the dynamic adjustment of selected variables from the old steady state with tariffs

of 3% to the new steady state of optimal sector-specific tariffs under the assumption that the policy makers

have a very long time-horizon (50 years or more) and that the policy makers either maximize the welfare

of all workers (dashed line) or the welfare of unskilled workers (dotted-dashed line).15 The adjustment

processes of these scenarios are compared to the adjustmentprocess of our benchmark case in which the

tariff of both sectors is increased by the same amount.

Figure 9 shows that the adjustment of aggregate consumptionis virtually the same in our benchmark

case and the case where the policy makers set different tariffs in both sectors but maximize consumption of

all workers. Nevertheless, there are some minor differences concerning worker-specific outcomes. Skilled

workers lose a bit less if tariffs are sector-specific while unskilled workers gain a bit less.

Naturally, the effects are stronger when the policy maker maximizes the welfare only of unskilled work-

15The main difference to figure 7 is that here both tariffs are increased at the same time, while tariffs were increased separately in
figure 7.
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ers, but the picture is also more diverse. Again we see the pattern that unskilled workers in the skill-intensive

sector lose in the short run while they gain in the long-run. Thus a policy that maximizes the welfare of all

unskilled workers might even hurt some unskilled workers inthe short run. Aggregate consumption is gen-

erally lower in this scenario and even drops in the very shortrun. We can conclude that sector-specific tariffs

are especially bad for skilled workers if policy makers caremore about unskilled workers.

7 Conclusion

This paper analyzes the optimal setting of import tariffs and worker preferences for import tariffs in a dy-

namic model with two countries, two sectors, two factors of production, endogenous firm entry and firm

heterogeneity. This setup allows for rich and diverse distributional effects of import tariffs, while at the

same building on a tractable and intuitive model. It also allows for the consideration of adjustment dynamics

and potential short-sightedness of workers and policy makers.

We find that the distributional effects of tariffs depend both on the skill class of a worker and on the

sector where she is employed but the weight of both factors depends importantly on the time perspective

of the worker/policy maker. The shorter the time perspective the more important is the sector. With a very

long-run time perspective the sector becomes more or less irrelevant.

Due to these diverse and time-dependent distributional effects the preferences for import tariffs can differ

substantially across workers and time. E.g., although skilled workers tend to lose from tariffs in the long

run, if they are employed in the unskilled-intensive sectorand have a sufficiently short time perspective, they

might still vote in favor of higher tariffs. Conversely, even though unskilled workers gain from tariffs in the

long run, if they are employed in the skill-intensive sectorand have a sufficiently short time perspective, they

might vote for low tariffs.

The workers gaining most from raising tariffs are unskilledworkers in the unskilled-intensive sector and

thus they are the ones most in favor of raising tariffs, irrespective of their time perspective. Interestingly, we

find that these workers even gain in a trade war in which not only the domestic country raises the tariff but in

which the trading partner country retaliates by also raising the tariff. In this scenario aggregate consumption

of both countries falls. The same is true for the consumptionof skilled workers and for the consumption of
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unskilled workers in the skill-intensive sector falls, butnot for the consumption of unskilled workers in the

unskilled-intensive sector. Thus these workers might be willing to support raising tariffs even in the face of

threats of retaliation.
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8 Appendix: The role of worker mobility

8.1 Endogenous skill formation

So far it was assumed that the number of skilled workers is exogenously given. This is the standard assump-

tion in the trade literature and allows for a simpler model. However, we have seen that an increase in the

tariff reduces the demand for skilled workers and thus it is to be expected that workers would be investing

less in their skills.

To take account of this we extend the model to introduce endogenous skill formation, by allowing newly

entering workers to train to become skilled workers. To model this we assume that newly entering workers

need to pay a training costεT that is drawn from the random distributionΓ(εT ) with support on[εT
min,∞).

An entering worker decides to train if the value of being skilled is high enough to justify the training cost,

i.e., if:

V s
t − εT

t >V l
t . (26)

whereV s is the expected present discounted value of consumption fora skilled worker andV u is the same

value for an unskilled worker. Equation 26 defines a threshold ε̄T
t for which a worker is indifferent between

training and not training and the probability of training then is:

ηt
T = Γ

[

max(εT
t ,εT

min)
]

. (27)

The simulate the model we assume that the training cost follows an exponential distribution with a
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Figure 10:Optimal tariff in dependence of the policy maker’s planninghorizon with endogenous training. Left panel: tariff maxi-

mizes consumption of all workers; right panel: tariff maximizes consumption of unskilled workers.

parameterscaleT for H andscaleT ∗ for F.16 The parameters are set so that the pre-liberalization steady state

training probability in H and F match the shares of skilled workers in the labor force of each country, such

thatηT = 0.222 for H andηT = 0.0955 for F. This ensures that the pre-liberalization steadystate is the same

in the model with and without training.

The implications of endogenous skill formation for optimaltariffs are illustrated in figure 10 which

compares the case of endogenous skill formation to our benchmark case with an exogenously given number

of skilled and unskilled workers. The left panel shows the case where the tariff maximizes the present

discounted value of consumption of all workers, the right panel the tariff that maximizes the consumption of

unskilled workers.

In both cases the optimal tariff is lower under endogenous skill formation. As explained above, raising

tariffs lowers the demand for skills with the implication that fewer workers find it worthwhile to invest in

their skills to become a skilled worker. Thus raising tariffs is more costly under endogenous skill formation

and the optimal tariff is lower. Note that in this scenario raising tariffs is also less beneficial for unskilled

workers, because this leads to an increase in the supply of unskilled workers putting downward pressure on

their wages. They still prefer higher tariffs than skilled workers but to a lesser extent than in our benchmark.

16We choose the exponential distribution because it has only one parameter, the scale parameter, and its minimum is alwayszero.
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Figure 11:Optimal tariff in dependence of the policy maker’s planninghorizon with free sector mobility. Left panel: tariff maximizes

consumption of all workers; right panel: tariff maximizes consumption of unskilled workers.

8.2 Sector mobility

In line with recent empirical evidence we have assumed that the mobility of workers across sectors is very

limited. In this section we take the opposite case and assumethat workers can freely move across sectors

at any time. This implies that the wage differential across sectors completely vanishes. If the wage in one

sector was slightly higher, workers would move to that sector until the wage differential has vanished. The

number of workers in each sector is then endogenously determined by the condition that the wage is the

same in both sectors.

Given a specific tariff the steady states of both versions of the model are basically the same. So according

to a static analysis the optimal tariff would be the same in both cases. However, as figure 11 shows, the

dynamic analysis yields quite different results, especially but not only in the short run.

The tariff that maximizes aggregate consumption is always lower when workers are mobile across sectors

than when they are immobile. The reason is that under full mobility of workers firm investment increases

much more strongly. In the version of the model with limited mobility, firm investment during the transi-

tion is subdued due to the ’wrong’ allocation of workers. This is no longer the case under full mobility,

implying more firm investment and thus lower aggregate consumption during the transition. Since aggregate

consumption is lower, the tariff that maximizes the presentdiscounted value of consumption of all workers

is smaller.
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For the unskilled workers there is an additional effect. As explained above, an increase in the tariff

raises the relative demand for unskilled workers, but workers need to reallocate across sectors for this effect

to become important. Under full mobility of workers this reallocation happens much faster and thus un-

skilled workers gain much more quickly. Due to the slow adjustment of firms the consumption of unskilled

workers is actually overshooting their long run equilibrium. This explains why the tariff that maximizes the

consumption of unskilled workers is especially high in the short run and might even be higher than in the

benchmark with immobile workers.
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