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Introduction

The recent trade war between the United States and major trading
partners was unprecendented in terms of the scope and
magnitude of the tariff changes.
I Tariffs with rates ranging from 10-50 percent were imposed on

more than 12,000 products covering ∼ $300 billion in U.S.
imports.

I The average legislated tariff rate on affected imports rose
from 2.6 to 16.6 percent.

I In response to the tariffs imposed by the United States, many
trading partners (China, the EU, Canada, Mexico, Turkey)
retaliated, imposing average tariffs of around 16 percent on
$121 billion of U.S. exports.

I Tariffs taken as an “exogenous” shock→ many new studies of
the effects of protectionism.
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One Shock, Many Papers

I Effect on Prices: Amiti, Redding and Weinstein (2019),
Cavallo, Gopinath, Neiman and Tang (2019), Fajgelbaum,
Goldberg, Kennedy and Khandelwal (2020)

I Effects through Supply Chains: Handley, Kamal and
Monarch (2020), Flaaen and Pierce (2019)

I GE Effects: Fajgelbaum, Goldberg, Kennedy and Khandelwal
(2020)

I Other:
I Effects on Investment: Amiti, Kong and Weinstein (2020)
I Effects on Voting: Blanchard, Bown and Chor (2019)
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Effect on Prices

Common Finding Across Studies: The import tariffs imposed by
the U.S. were fully passed through to consumers.

I No change in import prices after the tariffs are imposed.

I Surprising? Conventional theory suggests that tariffs imposed
by a large economy like the U.S. would generate terms of
trade gains.

I Could be short term vs long term; also differentiated vs
undifferentiated.

4 / 51



Effect on Prices

The study with the best data is Cavallo et al. (2019), which relies
on confidential micro-data from the BLS.
I Data from the International Pricing Program (IPP).
I Collected monthly by survey, and used to construct the import

and export price index.
I Firm × product level, so can trace the price of an identical

product over time.

Benefits:
I Can control for a lot of stuff that might matter for pricing

trends.
I Can compare the pass-through to importer prices of tariffs

with an equivalent size movement in the exchange rate.
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Effect on Prices

Specification:

∆ ln(P Ii,j,k,t) = δIk + φCN
I,Ω + φI,−Ω

CN +

11∑
l=0

γICN,l∆τCN,k,t−l

+

11∑
l=0

βI,Sl ∆ ln(Sj,t−l) +

11∑
l=0

βI,Xl ∆ ln(Xj,t−l) + εi,j,k,t

I P Ii,j,k,t is the ex-tariff price of item i, imported from country j
in sector k at time t.

I Sectors are BLS’s “primary stratum lower”—somewhere
between HS4 and HS6.

I δIk is the sectoral inflation rate.

I k ∈ Ω are sectors affected by the tariffs, so φI,ΩCN and φI,−Ω
CN

allow for constant deviation from sectoral trend for affected
and non-affected products.
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Effect on Prices

Specification:

∆ ln(P Ii,j,k,t) = δIk + φCN
I,Ω + φI,−Ω

CN +

11∑
l=0

γICN,l∆τCN,k,t−l

+

11∑
l=0

βI,Sl ∆ ln(Sj,t−l) +

11∑
l=0

βI,Xl ∆ ln(Xj,t−l) + εi,j,k,t

I τCN,k,t−l is the additional tariff newly applied in a particular
month to imports from China in sector k at time t− l.

I γICN,l is the estimate of tariff rate pass-through in a given
month

I Sj,t−l is the value of country j’s currency in U.S. dollars at
time t− l

I Xj,t−l is the PPI in j at t-l.

I βI,Sl is an estimate of ERPT after one year.
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Effect on Prices

Column 2:
I No impact on prices (0.05).
I A 10 percent depreciation of the dollar associated with 2.18

percent increase in import prices.
I Differentiated (most imports) vs undifferentiated. 8 / 51



Effect on Prices

Column 5:
I U.S. exporters do absorb retaliatory tariffs—a 10 percent tariff

on U.S. exports reduces ex-tariff export prices by 3.3 percent.
I Half of U.S. exports are undifferentiated agricultural products.
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Effect on Prices

We just saw results for prices at the border. What about prices for
retailers and consumers?
I Data collected daily from two large U.S. retailers—data

reflects basically what you could scrape from the website.
I Country of origin and description of the product.
I Have to match products with HS codes (difficult)

Main Finding:
I Little to no effect on consumer prices (Column 7).
I No evidence that retailers are spreading price increases to

other products.
I Implies retailers absorbing most of the increase in their

margins.
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Stockpiling and Trade Diversion

Anticipatory stockpiling and trade diversion may have played a role
in the lack of response in consumer prices.
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Aggregate Effects of Tariffs
Quick reminder, aggregate welfare impacts of a tariff is net change
in consumer surplus, producer surplus, and tariff revenue.

SOURCE: Amiti et al. (2019)

Consumers lose A+B, Government gains A+ C. 12 / 51



Aggregate Effects of Tariffs
If there are no terms of trade gains (importer faces a horizontal
foreign export supply curve):

SOURCE: Amiti et al. (2019)

Consumers lose (A+B), government gains A. 13 / 51



Aggregate Effects of the 2018 Trade War

Amiti et al. (2019) does a back-of-the-envelope calculation to
estimate aggregate welfare impacts. If we assume region B is a
triangle, we can estimate its area:

Area B =
1

2
× Base × Height

I Base = (m0 −m1) — use regression coefficients to estimate
change in imports due to the tariffs.

∆ ln(mijt) = β0 + β1∆ ln(1 + τijt) + δi + δjt + εijt

I Height = τijtp∗ijt— observable in the data.

I Estimated Welfare Impact: −$8.2 billion per year.
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Fajgelbaum et al. (2020) Overview

The paper by Fajgelbaum et al. (2020) is a nice mix of empirics
and a structural model.

Two main questions:
I What were the effects of the tariffs on trade volumes and

prices?
I Use the tariff shock to identify U.S. import demand and foreign

export supply elasticities.

I What were the aggregate and regional impacts?
I Use the estimated elasticities from above in a GE model to

compute the welfare effects of the trade war.
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Fajgelbaum et al. (2020) Event Study

Basic Idea: If we believe the varieties targeted by tariffs were
selected (as good as) randomly, can compare trends of targeted
varieties relative to untargeted vareities:

ln yigt = αig + αit +

6∑
j=−6

β0jI(eventigt = j)

+

6∑
j=−6

β1,jI(eventigt = j)× targetig + εigt

I Variety (αig), country-time (αit), and product-month (αgt) fixed
effects.

I targetig dummy indicates variety targeted by tariffs.
I β1j identifies effect of tariffs
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Fajgelbaum et al. (2020) Event Study
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Fajgelbaum et al. (2020) Elasticities

Quantitative model needs estimates of several elasticities. Most
important:
I U.S. import demand elasticity, σ
I Foreign export supply elasticity, ω∗

Modeling U.S. Import Demand:
I S traded sectors (4-digit NAICS)
I Within each traded sector, demand characterized by a

three-tier nested CES:
I Upper nest: domestic vs imported goods.
I Within each of these two nests of sector s, there are Gs

products (HS10).
I Within the nest of imported products, varieties are

differentiated by country of origin, i.
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Fajgelbaum et al. (2020) Elasticities

U.S. import demand (value of imports) in sector s is given by:

PMsMs = EsAMs

(
PMs

Ps

)1−κ

I Es are aggregate U.S. expenditures in sector s from both
consumers and firms

I AMs is an import demand shock.
I PMs is the import price index
I Ps is the sector price index.
I κ is the elasticity of demand between imports and domestic

products within a sector.
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Fajgelbaum et al. (2020) Elasticities

The value of imports for product g in sector s is:

pMgmg = PMsMsaMg

(
pMg

PMs

)1−η

I aMg is an import demand shock.
I pMg is the import price index of product g.
I η is the elasticity of demand across products.
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Fajgelbaum et al. (2020) Elasticities

Quantity imported of product g’s variety from country i is:

mig = mgaig

(
pig
pMg

)−σ
I pig is the domestic price of the imported variety ig:

pig = (1 + τig)p
∗
ig

I σ is the elasticity across imported varieties within product.
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Fajgelbaum et al. (2020) Elasticities

Trade partners are represented with export-supply and
import-demand curves at the variety level.

Allow for import price effects of U.S. trade policy (terms of trade
effects) through potentially upward sloping foreign export supply:

p∗ig = z∗igm
ω∗
ig

I z∗ig is a marginal cost shifter that could also include a bilateral
iceberg trade cost.

I ω∗ is the inverse foreign export supply elasticity—drives the
magnitude of the reduction in foreign prices when tariffs are
imposed. Larger TOT effects if ω∗ is higher.
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Fajgelbaum et al. (2020) Elasticities

Foreign import demand for U.S. exports of good g is:

xig = a∗ig
(
(1 + τ∗ig)p

X
ig

)−σ∗
I xig are U.S. exports of product g to country i.
I pXig is the export price recieved by exporters.
I τ∗ig is the tariff set by country i on U.S. exports of g
I a∗ig is a foreign demand shock.
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Fajgelbaum et al. (2020) Identification Strategy

To identify σ and ω∗, use variation in U.S. import tariffs to estimate
both elasticities simultaneously.
I Strategy of identifying two elasticities with one instrument

used in Romalis (2007) in trade, Zoutman, Gavrilova, and
Hopeland (2018) in public finance.

Intuition: Tariffs create wedge between what the importer pays
and exporter receives.
I Tariffs shift down demand curve for any given price received

by the exporter, tracing the export supply curve.
I Tariff shifts up the supply curve for any given price paid by the

consumer, tracing the import demand curve.
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Fajgelbaum et al. (2020) Identification Strategy

Take log differences of import demand equation and export supply
equation:

∆ lnmigt = ηmgt + ηmit + ηmis − σ∆ ln pigt + εmigt

∆ ln p∗igt = ηp
∗

gt + ηp
∗

it + ηp
∗

is + ω∗∆ lnmigt + εp
∗

igt

I y = {p∗,m}, the ηygt are product-time fixed effects
I ηyit are country-time fixed effects
I ηyis are country-sector fixed effects.

As long as tariffs are uncorrelated with unobserved import demand
and export supply shocks, both elasticities will be identified by
instrumenting ∆pigt and ∆migt, respectively, with ∆τigt.
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Fajgelbaum et al. (2020) Results
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Fajgelbaum et al. (2020) Results

I Columns 1 and 2: Cols 1 and 2 show import value and
quantities drop sharply with the tariffs.
Implies little change in import prices.

I Column 3: No effect on ex-tariff import unit values.
Consistent with complete pass-through.

I Column 4: First stage of the IV.

I Column 5: ω∗ = 0 Can’t reject horizontal export supply.

I Column 6: σ = −2.53
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Fajgelbaum et al. (2020) Other Elasticities

Aggregate tariffs to product and sector level to estimate the
elasticities on the upper nests.
See paper for details.

I Elasticity across imported HS10 products:
η̂ = 1.53.

I Elasticity between imports and domestic in 4-digit NAICS:
κ̂ = 1.19

I Foreign demand elasticity for variety level exports:
σ̂∗ = 1.04
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Fajgelbaum et al. (2020) Estimation

For elasticities to be identified, tariff changes must be uncorrelated
with import demand and export supply shocks.

Fajgelbaum et al. (2020) address this threat to identification by
showing there are no apparent pre-trends. This means varieties
targeted by the tariffs were not on different trajectories pre- trade
war.

∆ ln yig,2017 = αg + αis + β∆ ln(1 + τig) + εig

I yig are nominal imports, import quantities, import prices.
Same for exports.

I No statistically significant relationship between
import/export/price growth in 2017 and tariff rates ultimately
applied.
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Fajgelbaum et al. (2020) GE Structure

They then write down a static GE model of the United States with
the following features: Details

I Neoclassical Model:
I Static
I Flexible prices
I No labor mobility

I U.S. Demand
I Cobb-Douglas over 88 traded sectors, 1 non-traded sector.
I CES within sector (elasticities as estimated before).

I U.S. Supply
I Cobb-Douglas in labor and capital (fixed) and intermediate

inputs (adjustable).

I United States is divided into R counties with Lr workers in
each region.

I Calibrate the model using estimated elasticities, data from the
2016 County Business Patterns, IO Tables, and trade data.
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Fajgelbaum et al. (2020) Aggregate Impacts

Can use the model to quantify the aggregate impacts of the tariff
war.

Basic Idea:
I For each primary factor (capital and labor), the equivalent

variation is the change in income at initial prices that would
have left the factor indifferent with the changes in tariffs that
took place.

I Adding up the equivalent variations across all primary factors,
get aggregate equivalent variation, or the change in aggregate
real income.

From Dixit and Norman (1980), the term can be written as

EV = −m′∆pM︸ ︷︷ ︸
EVM

+x∆pX︸ ︷︷ ︸
EV X

+∆R
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Fajgelbaum et al. (2020) Aggregate Impacts

EV = −m′∆pM︸ ︷︷ ︸
EVM

+x∆pX︸ ︷︷ ︸
EV X

+∆R

I m is a column vector with the imported quantities of each
variety before the war. (observed)

I x is a column vector with exported quantities to each
destination. (observed)

I pM and pM are changes in duty-inclusive import and export
prices. (model)

I EVM is the increase in the duty-inclusive cost of the prewar
import basket.

I EV X is the increase in the value of the prewar export basket.
I ∆R is the change in tariff revenue.
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Fajgelbaum et al. (2020) Aggregate Impacts

The model is log-linearized around an initial steady state with zero
tariffs. All we need are p̂ig and p̂Xig .

Since ω∗ ≈ 0:

p̂ig ≈
dτig

1 + τig

Export prices are a bit more complicated—see paper appendix for
details.
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Fajgelbaum et al. (2020) Aggregate Impacts
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Fajgelbaum et al. (2020) Aggregate Impacts

Model-based calculation matches up with simple back of the
envelope calculations:

Given complete tariff pass-through, the first-order approx. to the
impact on consumer surplus is a loss of:

Imports
Value Added

× Targeted Imports
Imports

× Avg Price Increase if Targeted

or

15%× 13%× 14% = 0.27% of GDP or $50.8 billion

Compare to EVM = −$51 Billion or -0.27 percent of GDP.
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Fajgelbaum et al. (2020) Aggregate Impacts

Under some (strong) assumptions, we can also use the elasticities
to compute the impact on aggregate real income.

In the absence of changes in U.S. import and export prices,
starting from free trade, and assuming perfect competition, the
(second-order) approximation to the aggregate EV1 is:

1

2
(∆m)′∆τ

In earlier notation:

1

2

∑
s

∑
g∈Gs

∑
i

p∗gimgi∆ lnmgi∆τgi = −$11 billion or 0.06% of GDP

Where ∆ lnmgi = −σ̂∆ ln(1 + τgi). Compare to EV = −7.2
billion or 0.04 % of GDP.

1Baqaee and Farhi (2019) show that under these assumptions, this is also the
effect on real GDP. 36 / 51



Fajgelbaum et al. (2020) Regional Impacts

Tariffs were chosen to target swing states.
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Fajgelbaum et al. (2020) Regional Impacts

Retaliatory tariffs were also chosen strategically by foreign
countries.
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Fajgelbaum et al. (2020) Regional Impacts
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Fajgelbaum et al. (2020) Regional Impacts

Overall, real wages fell as very slight increases in nominal wages
were offset by larger increases in prices.
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Fajgelbaum et al. (2020) Regional Impacts

Retaliation made things much worse for republican counties.
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Summary of Fajgelbaum et al. (2020)

The main findings are as follows:
1. Substantial impact on trade flows.

I Large decline in imports.
I Large decline in exports. (Retaliation.)

2. No terms of trade gains.
I Tariffs fully passed through to import prices.

3. Small aggregate effects, but large consumer losses.
4. Strategic Protection

I Higher protection in swing states.
I Republican counties targeted by retaliation.

Caveats:
I Import prices, not retail prices.
I Does not allow for wage effects in foreign countries.
I Short run, not long-run.
I Does not account for effects of uncertainty.
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Fajgelbaum et al. (2020) GE Structure Details

Consumption in country r results from maximizing aggregte utility:

βNT lnCNT,r +
∑
s∈S

βs lnCsr

I Where CNT,r is consumption of a homogeneous nontraded
good

I Csr is consumption of tradeable sector s
I β’s add up to 1.

Prices:
I PNT,r is the price index of the nontraded good.
I Ps is the price index of sector s.

45 / 51



Fajgelbaum et al. (2020) GE Structure

Production of tradeable goods in each sector-region uses labor,
intermediate inputs, and a fixed factor.
I Capital and labor are immobile across regions and sectors

(short-term model)
I Intermediate inputs can be freely adjusted.
I Domestic production of tradeable sector s in region r is:

Qsr = Zsr

(
Isr
αI,s

)αIs (Lsr
αLs

)αLs
I Zsr is local productivity, Isr is a bundle of intermediates, Lsr is

labor.
I Production share of the fixed factor is αK,s ≡ 1− αIs − αLs
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Fajgelbaum et al. (2020) GE Structure

Intermediate inputs in sector s are aggregated using a
Cobb-Douglas technology.
I αs

′
s is the share of input s′ in total sales of sector s.

I Cost of intermediates bundle used by sector s is:

φs ∝ Πs′∈SP
αs
′
s

αIs
s′

I Owners of fixed factors choose Isr and Lsr to maximize
profits Πsr, which are given by:

Πsr = max
Qsr

psQsr − (1− αKs)
(
φαIss wαLssr

Zsr
Qsr

) 1
1−αKs

where wsr is the wage per worker in sector s and region r,
and ps is the producer price in sector s.
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Fajgelbaum et al. (2020) GE Structure

Production by sector and region is allocated across products at a
constant marginal rate of transformation, giving the feasibility
constraint:

Qs =
∑
g∈G∫

qg
zg

I where zg is a product-level productivity shock.
I This is done because we observe employment by region at

the sector level (NAICS 4), but not at the product level.
I Model equilibrium won’t pin down where each good g is

produced.
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Fajgelbaum et al. (2020) GE Structure
Assuming perfect competition:
I Price of domestically produced variety of good g is:

pDg =
ps
zg

I Price faced by importer i of product g is:

pXig = δigpDg

I Hence, market clearing in the U.S. variety of product g
requires:

qs = (αDgDs)

(
pDg
PDs

)−η
︸ ︷︷ ︸

Domestic demand

+
∑
i∈I

δiga
∗
ig

((
1 + τ∗ig

)
pXig
)−σ∗

︸ ︷︷ ︸
Exports
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Fajgelbaum et al. (2020) GE Structure

Lastly, close the model by assuming that:
I Labor income and profits are spent where they are generated.
I Total tariff revenue, R, is distributed to each region in

proportion br to its national population share.
I Income D derived from ownership of foreign factors, owned

by region r also in proportion to population. (D is the trade
deficit.)

I Final consumer expenditures in each region r are therefore:

Xr = wNT,rLNT,r +
∑
s∈S

wsrLsr +
∑
s∈S

Πsr + br(D +R)
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Fajgelbaum et al. (2020) GE Structure

An equilibrium given tariffs consists of import prices, p∗ig,
domestic prices pDg, traded wages wsr, nontraded wages wNT,r,
and price indices (Ps, PDs, PMs, pMg, φs), such that:

(i) Given these prices, final consumers, producers, and workers
optimize

(ii) Local labor markets clear for everysector and region

(iii) International markets clear for imports and exports of
everyvariety

(iv) Domestic markets for final goods and intermediates clear.

(v) Government budget constraint is satisfied.

Foreign demand and supply shifters, z∗ig and a∗ig are taken as
given.

Return
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