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Introduction

We tend to want to do the following:

Yit = α+ βXit + εit

I Where Yit is some economic outcome (employment,
production, etc.).

I And Xit is usually a change in trade policy or import
competition.

Problem: Trade policy/import competition are (usually)
endogenous to the state of the economy (t) and industry health (i).

I Trade barriers are raised to protect struggling industries.
I Import competition may also rise because domestic industry

is struggling.
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Today

Three Papers all with different identification strategies.
I Pierce and Schott (2016)
I Flaaen et al. (2020)
I Greenland and Lopresti (2022)

Side Note: No Trump tariff papers today, but...
I Influx of papers estimating the effects of tariffs/trade policy

after the Trump Tariffs.

I Why? Off-the-shelf exogenous shock.
I So widespread (un-targeted) and surprising, not endogenous

to industry health.

3 / 35



Pierce & Schott (AER, 2016)
Background: One of several papers to show a link between
Chinese import competition and the sharp decline in U.S.
manufacturing employment starting around 2000.

Figure: U.S. Manufacturing Employment (1960-2022)
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Note. Monthly data from the CES, pulled from FRED (MANEMP).
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Pierce & Schott (AER, 2016)

Background:
I China had “Normal Trade Relations” (NTR) status with the

U.S. since 1980.
I Faced relatively low, MFN tariff rates (Col 1. from last class).

I NTR status was contentious and uncertain: had to be
renewed annually by congress.
I If not renewed, China would be subject to the high Column 2

rates established under Smoot-Hawley.

I In October 2000, Congress granted China “Permanent
Normal Trade Relations” (PNTR) status, eliminating need for
annual renewal.
I PNTR status went into effect upon China’s accession to the

WTO in 2001.
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Pierce & Schott (AER, 2016)
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Pierce & Schott (AER, 2016)

Basic Idea: This decrease in uncertainty about trade policy
increased import competition from China. Why?

Intuition: Draws from literature on investment under uncertainty.
I U.S. firms more willing to incur sunk costs to shift operations

to China.

I Similarly, Chinese producers more incentive to invest/enter in
U.S. market.

I U.S. producers more willing to invest in capital- or
skill-intensive production technologies or less labor-intensive
products. (More consistent with U.S. comparative advantage.)
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Pierce & Schott (AER, 2016)

Identification: Exploit variation across industries in the degree to
which uncertainty was reduced after conferral of PNTR status.

Key Independent Variable: “NTR Gap”

NTR GAPi = Non-NTR Ratei − NTR Ratei (1)

I Ad valorem equivalent tariff rates from 1989-2001 (HS8).
I Concord to SIC and NAICS industries.
I NTR gap for a SIC/NAICS industry i is the average of the

NTR gap across 8-digit tariff lines belonging to that industry.

Other Data: Census Longitudinal Business Database (LBD).
Nice discussion of concordance issues in Section I.B. of the paper.
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Exogeneity of NTR Gap?

Potential Concern: NTR Gap correlated w/industry performance.

“Gap” variables can be tricky to work with. Two components:

NTR GAPi = Non-NTR Ratei︸ ︷︷ ︸
Set in 1930.

−NTR Ratei︸ ︷︷ ︸
Concurrent.

(2)

I Non-NTR Rate set in 1930 is plausibly exogenous simply
based on timing.
I May have been set higher in 1930 b/c of industry health, but

lots changed over 70-year period since it was set.

I Potential concerns with NTR Rate should bias results in the
opposite direction.
I Higher NTR Rate set today to protect declining industry,

should lead to smaller NTR gaps.
Return
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Pierce & Schott (AER, 2016)

Figure: Distribution of NTR Gaps Across Industries, 1999
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Pierce & Schott (AER, 2016)

Baseline Specification:

ln(Empit) =θPost-PNTRt × NTR Gapi + Post PNTRi ×X′
iγ

+ X′
itλ+ δt + δi + α+ εit

I Difference-in-differences type approach.
I NTR Gapi is industry i’s NTR gap in 1999 (pre-PNTR).
I Post-PNTRt is an indicator for post-PNTR years (t ≥ 2001).
I Variable of interest: θPost-PNTRt × NTR Gapi.
I Controls:

I Time invariant industry characteristics × Post-PNTR dummy.
I Time-varying industry characteristics (Including NTR tariff rate.)
I Time, industry fixed effects.
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Pierce & Schott (AER, 2016)
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Pierce & Schott (AER, 2016)

Interpretation: With diff-in-diff coefficients, helpful to plug in some
numbers.
I θ from Column 3 = -.47.

I Shifting an industry from the 25th percentile NTR gap (.23) to
the 75th percentile (.40):

−0.08 = −0.47× (.4− .23)

Increases relative employment loss by .08 log points.

I Note these are relative changes! With diff-in-diff, cannot say
anything about aggregate effects.
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Pierce & Schott (AER, 2016)

Alternative event study approach to capture timing more carefully:

ln(Emp)it =
2007∑

y=1991

(θy1{y = t} × NTR Gapi) +
2007∑

y=1991

(1{y = t} ×X′
tβy)

+X′
itλ+ δt + δi + α+ εit
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Flaaen et al. (AER, 2020)

Background: Long-standing question in trade with little empirical
evidence: how do import tariffs affect prices?
I Are they passed on to consumers in the form of higher prices?
I Are they absorbed by foreign producers (terms of trade

gains)?

Flaaen et al. (2020) use washing machines as a case study to
study the effects of trade policy on:
I Trade flows.
I Domestic production.
I Prices.
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Flaaen et al. (AER, 2020)

Why Washing Machines? Nice case study for several reasons:

I Subject of several trade protection measures since 2012.
I Contrast country-specific anti-dumping duties between 2012

and 2016 with multilateral Section 201 tariffs enacted in 2018.

I Unilateral vs multilateral action have different implications.

I Easy to classify in the trade data.

I Obvious complementarities (dryers).

I Reasonable concentration of production across a few firms.
Allows for detailed case study of prices, production, etc.
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Flaaen et al. (AER, 2020)

U.S. Washing Machine Industry (pre-2006):
I Four brands: Whirlpool, Maytag, Kenmore, GE
I 2006: Whirlpool/Maytag merger (∼ 65% mkt share).
I Imported washing machines < 10 percent of U.S. sales.

2006-2011: Samsung and LG (South Korean) expand in U.S. mkt.
I December 2011: Whirlpool files antidumping petition,

claiming dumping of washers from Mexico and Korea.
Imposed July 2012.

I December 2015: LG/Samsung maneuver production around
duties, so Whirlpool files another petition, now against China.
Imposed February 2016.

I May 2017: More production maneuvering, so Whirlpool
petitions for global safeguard investigation under Section 201.
Imposed January 2018.
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Flaaen et al. (AER, 2020)

Production Maneuvering: Can be seen using customs data on
Washing Machine imports and exports (six different HS codes).

U.S. Imports: Korea/Mexico→ China→ Vietnam/Thailand.
Korean Exports: U.S.→ China→ Vietnam/Thailand.
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Flaaen et al. (AER, 2020)

Production Maneuvering: Can also see this in the Bill of Lading
data (PIERS).
Import shipments by LG/Samsung into the United States.
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Flaaen et al. (AER, 2020)
Data: Detailed data on retail prices of major household appliances
from Gap Intelligence.

Estimating Price Effects: Ideally, do an event study with prices on
the LHS and look at changes after safeguard measures enacted.

Two Issues:

1. Need to filter out changes in prices due to product
characteristics. Use Gap Intelligence data to control for tons of fixed

effects, age, etc.

2. Section 232 steel tariffs in 2018 will increase production
costs for washers around the same time. Use a control product
with a similar steel cost share: ranges (stoves).
I Idea: Both got hit with steel tariffs, only washers got hit with

201 safegaurds. Look at prices of washers relative to prices of
ranges.

20 / 35



Flaaen et al. (AER, 2020)

Baseline Regression:

pirt = λdC(i)t+Xiβ+bB(i)C(i)+

25∑
a=2

αa
C(i)1(ageit = a)+γr+`t+εirt

I Ranges are the omitted product category, so all estimates are
relative to the log-price of ranges before and after the event.

I λdC(i)t is the product category × week fixed effect.
I Xi is a vector of model characteristics.

(Capacity, energy star, smart appliance, etc.)

I bB(i)C(i) is brand × product category fixed effect.
I ageit captures age of product to control for product cycle.
I γr is a retailer fixed effect.
I `t is a time fixed effect.
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Flaaen et al. (AER, 2020)

Price Effecs of Antidumping and Safeguard Tariffs
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Flaaen et al. (AER, 2020)

Little bit of a pre-trend issue on the last slide, so they adjust by
calculating the estimated change in prices after the introduction of
import restrictions, relative the change in prices before the import
restrictions.

∆4m
event p̄C =

(
λ̄dC, -28 to -20 wks from event − λ̄dC,-8 to 0 weeks from event

)
−
(
λ̄dC, -8 to 0 wks from event − λ̄dC,+12 to 20 weeks from event

)
They also do an analogous 8-month version.
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Flaaen et al. (AER, 2020)

Punchline: Safeguard tariffs cause an 11 percent increase in the
price of washing machines and the price of dryers!

Why? It turns out washers and dryers are almost always given
identical prices.
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Greenland & Lopresti (WP, 2022)

Goal: Identify causal effects of trade on economic
outcomes—specifically, on U.S. labor markets.

Typical approach: Use large trade agreements/shocks, which
happen relatively infrequently.
I Majority of literature has focused on a handful of policy shocks

(e.g., China Shock, Trump Tariffs, etc.)

This Paper: New identification approach that captures changes in
strength of trade barriers, without relying in large “regime change”
in trade policy.
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Greenland & Lopresti (WP, 2022)

This Paper: New identification approach.

Background: There are two types of tariffs:
I Ad Valorem Tariffs — tax is a percent of good’s value.

More common now.

I Specific Tariffs — tax is a dollar amount per unit.
More common historically.

Key Idea: The strength of specific tariffs varies with inflation.

Simplified Example: Suppose tariff on shoes is $1 per pair.
I If shoes cost $10, equivalent tariff rate is 10%.
I If shoes cost $20, equivalent tariff rate is 5%.

Note: When we convert specific tariffs to a rate, call it the “ad valorem equivalent”

or AVE.
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Greenland & Lopresti (WP, 2022)

Key Idea: The strength of specific tariffs varies with inflation.
Can exploit variation in tariff protection within regimes, when tariffs themselves

have remained constent.
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Greenland & Lopresti (WP, 2022)

Fixing Ideas:
For some good, v, suppose the ad valorem equivalent tariff rate at
time 0 is given by:

AV Ev,t0 ≡ τv︸︷︷︸
ad valorem

+
fv
pv,t0︸︷︷︸

specific

The share of duties on good v generated by specific tariffs, or the
“specific tariff share” is:

STSv,t0 ≡
fv

pv,t0τv + fv
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Greenland & Lopresti (WP, 2022)

Consider the relative price of a foreign variety of good v (relative to
the domestic variety):

p = 1 + τv +
fv
pv,t0

Differentiate the (log) of this relative price, noting that within a
policy regime, ∂τv = ∂fv = 0:
Only have differentiate w.r.t. pv,t0 .

∂ ln(p) =

(
−∂pv,t0
pv,t0

fv
pv,t0

) 1

1 + τv + fv
pv,t0


≈ −∆ ln(pv,t)︸ ︷︷ ︸

inflation

× STSv,t0︸ ︷︷ ︸
specific tariff share

×
(

AV Ev,t0

1 +AV Ev,t0

)
Details
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Greenland & Lopresti (WP, 2022)

Key Variable measures changes in “realized protection”:

∆RPvt ≡ −∆ ln(pvt)× STSv,t0
Omit the AVE term because potentially endogenous.

Data: newly digitized data on U.S. tariffs and trade flows between
1900 and 1940.
I Manually concord each tariff line to its two-digit Standard

International Trade Classification (SITC) Revison 2 industry.

I Two sources of variation:
I Cross-sectional variation in the share of specific tariffs

protecting each industry (the STSv ’s).

I Time-series variation in inflation.
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Greenland & Lopresti (WP, 2022)
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Greenland & Lopresti (WP, 2022)
First Stage: Do changes in realized protection, ∆RPit, cause
changes in import growth?

∆ ln(mUS
it ) = β0 + β1∆RPit + ΓXi,t0 + ηt + εit
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Greenland & Lopresti (WP, 2022)

Second Stage: Estimate the local effects of import exposure.
They create county-level measures of import exposure and realized protection—a

shift-share type instrument. See paper for details.

∆Yc,t = β0 + β1∆ ln(m̂c,t) + β2Xc,t + γt + εc,t

Where ∆m̂c,t is the change in imports, instrumented with ∆RPc,t.

Punchline: Increased import exposure leads to...
I Reduced labor force participation.
I Slows manufacturing employment growth.
I Increases growth in agriculture and services.
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Let p = 1 + τv + fv
pv,t0

. Then, differentiate ln(p) w.r.t. pv,t0 :

∂ ln(p) =

(
−∂pv,t0
pv,t0

fv
pv,t0

)
︸ ︷︷ ︸

∂p
∂pv,t0

∂pv,t0

×

 1

1 + τv + fv
pv,t0


︸ ︷︷ ︸

Derivative of ln(p)

=

(
−∂pv,t0
pv,t0

)
× fv

pv,t0(τ + fv
pv,t0

)
×

 τ + fv
pv,t0

1 + τv + fv
pv,t0


≈ −∆ ln(pv,t)︸ ︷︷ ︸

inflation

× STSv,t0︸ ︷︷ ︸
specific tariff share

×
(

AV Ev,t0

1 +AV Ev,t0

)

Return
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