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Trade Wars
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9  percent of US manufacturing imports.2 However, owing largely to China’s spec-
tacular economic growth, the situation has changed markedly. In 2000, the low-
income-country share of US imports reached 15 percent and climbed to 28 percent 
by 2007, with China accounting for 89 percent of this growth. The share of total 
US spending on Chinese goods rose from 0.6 percent in 1991 to 4.6 percent in 
2007 (Figure 1), with an inflection point in 2001 when China joined the World 
Trade Organization (WTO).3 Over the same period, the fraction of US working-age 
population employed in manufacturing fell by a third, from 12.6 percent to 8.4 per-
cent (Figure 1).4 Amplifying China’s potential impact on the US labor market are 
sizable current-account imbalances in the two countries. In the 2000s, China’s 
average current-account surplus was 5 percent of GDP, a figure equal to the con-
temporaneous average US current-account deficit. US industries have thus faced a 
major increase in import competition from China without an offsetting increase in 
demand for US exports.

In this paper, we relate changes in labor-market outcomes from 1990 to 2007 
across US local labor markets to changes in exposure to Chinese import compe-
tition. We treat local labor markets as subeconomies subject to differential trade 
shocks according to initial patterns of industry specialization. Commuting zones 
(CZs), which encompass all metropolitan and nonmetropolitan areas in the United 
States, are logical geographic units for defining local labor markets (Tolbert and 
Sizer 1996; Autor and Dorn 2013). They differ in their exposure to import competi-
tion as a result of regional variation in the importance of different  manufacturing 

2 See Table 1. We classify countries as low income using the World Bank definition in 1989, shown in the online 
Data Appendix.

3 In Figure 1, we define import penetration as US imports from China divided by total US expenditure on goods, 
measured as US gross output plus US imports minus US exports.

4 The data series for manufacturing/population in Figure 1 is based on the Current Population Survey for work-
ers aged 16 to 64. While the reduction in manufacturing employment was rapid during the recessions in 1990–1991 
and 2001, there were also declines during the expansions 1992–2000 and particularly 2002–2007. In previous 
expansion phases of the 1970s and 1980s, the manufacturing/population ratio had increased.
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Figure 1. Import Penetration Ratio for US Imports from China (left scale),  
and Share of US Working-Age Population Employed in Manufacturing (right scale)
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Another View
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Some Key Considerations: Manufacturing Employment

U.S. Parents
60.8%

U.S. Affiliates of 
Foreign MNEs

16.1%

U.S. Non‐MNEs
23.1%

U.S. Manufacturing Employment (2014)

Source: BEA and BLS
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Some Key Considerations: Global Assembly

Foreign Affiliate 
Sales to Third 

Markets       
($1.49 trillion)

Local Sales of 
Foreign Affiliates 

($2.54 trillion)

U.S. Exports 
($1.64 trillion)

How American Firms Serve Foreign Markets (2014)

Source: BEA and U.S. Census

Source: BEA
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Some Key Considerations: Global Sourcing

U.S. Imports by 
U.S. affiliates (of 
foreign MNEs)

33.7%

U.S. Imports by U.S. 
Parents and their 
Foreign Affiliates

51.8%

U.S. Imports by 
Non‐

Multinationals
14.5%

U.S. Imports by Type of Manufacturing Firm (2007)

Source: BEA and U.S. Census

Source: U.S. Census
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Some Key Considerations: Global Sourcing
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Some Takeaways

Global Assembly and Global Sourcing are prominent features of
(U.S.) manufacturing

These firm strategies appear to be interdependent:

global sourcing decisions shaped by global assembly strategy

global assembly decisions shaped by global sourcing strategy

These interdependencies are likely to complicate the response of the
geography of world manufacturing to increases in trade barriers

Tariff-jumping FDI (assembly) versus putting sand in the wheels of
GVCs (global sourcing)

Will Trump tariffs invigorate U.S. manufacturing?
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Our Contribution/Goals

Develop a multi-country model of global assembly and global sourcing

Illustrate how and why unilateral import tariffs may backfire

Develop tools to solve for and estimate the extensive margin of
assembly and global sourcing (Jia’ 08, Arkolakis-Eckert’ 17)

Estimate the model based on new merged micro data: U.S. Census +
U.S. Customs + U.S. BEA micro data on MNEs

Explore countrerfactuals associated with increase in trade barriers

Today: Outline model and estimation strategy and show some
preliminary quantitative results
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A New Linked U.S. Census-BEA Dataset

2007 Census data

Longitudinal Business Database: private non-farm employer
establishments

Economic Censuses: Sales and inputs Import and Export transactions
of merchandise goods (LFTTD)

Company Organization Survey (COS): ownership information

2007 BEA data on Direct Investment and Multinational Enterprises:

BEA U.S. Direct Investment Abroad Dataset: foreign affiliate activities
of firms headquartered in US

BEA Foreign Direct Investment in the United States Dataset: U.S.
affiliate activities of firms headquartered abroad

Combine datasets using EINs and name and address matching

Census generally maps more EINs and activity to a unique firm

Use COS to distinguish US versus majority-owned foreign firms
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Theoretical Framework: Non-Technical Overview

Marriage of the global assembly framework in Tintelnot (2017) with
the global sourcing framework in Antràs, Fort and Tintelnot (2017)

Single manufacturing sector: J countries, CES preferences, scale
economies, trade costs, monopolistic competition, and free entry

Krugman’ 80, Melitz ’03, Eaton and Kortum’ 02 are all special cases

Final-good producers in the model:

1 Decide whether and where to pay a fixed cost of entry

2 Learn their core productivity level and obtain blueprint to produce a
unit measure of consumer goods

3 Decide where to set up assembly plants and where to ‘search’ for
potential suppliers (use a unit measure of inputs)

4 Final goods and inputs are differentiated by country of origin: ‘variety’
gains from fragmentation
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Single manufacturing sector: J countries, CES preferences, scale
economies, trade costs, monopolistic competition, and free entry

Krugman’ 80, Melitz ’03, Eaton and Kortum’ 02 are all special cases

Final-good producers in the model:

1 Decide whether and where to pay a fixed cost of entry

2 Learn their core productivity level and obtain blueprint to produce a
unit measure of consumer goods

3 Decide where to set up assembly plants and where to ‘search’ for
potential suppliers (use a unit measure of inputs)

4 Final goods and inputs are differentiated by country of origin: ‘variety’
gains from fragmentation
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Antràs, Fadeev, Fort, Tintelnot Tokyo Workshop on Trade and Development December, 13 2019 12 / 32



Main Forces Shaping Extensive Margin

Adding an assembly location entails a fixed cost, but it also:

reduces the trade costs of selling to some markets
allows the firm to obtain an additional differentiated variety

Market cannibalization effect → diminishing marginal benefit of
adding assembly plants

Adding a new source of inputs entails a fixed cost, but it also:

reduces the costs of obtaining inputs for some assembly plants
allows the firm to obtain an additional differentiated input variety

Market cannibalization but also complementarity due to scale effects

which effect dominates? AFT’ 17

A force towards complementarity between both extensive margins

richer sourcing strategy reduces marginal costs and makes richer
assembly strategy more appealing
richer assembly strategy increases overall firm sales and makes richer
sourcing strategy more appealing
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Formal Model. Global Sourcing. Fixed Extensive Margin

USA MEX CHN
Sourcing

USA GERAssembly

Denote the sets of sourcing countries ∆usa = {USA,MEX} and
∆ger = {MEX ,CHN};

Production of a variety in location ` ∈ {USA,GER} is

y` = Productivity` ·
(

Assembly
Labor in `

)α
·
(

Armington CES
Bundle of Inputs

)1−α

Armington CES
Bundle of Inputs

=
1

1− α

∑
k∈∆`

(qk/γk)
µ−1
µ


µ
µ−1

Marginal costs in assembly ` ∈ {USA,GER}:

MC` = Productivity−1 ·
(

Price of
Labor in `

)α
·
(

Price Index
for Inputs in `

)1−α

MC` = ϕ−1 · (w`)α ·

∑
k∈∆`

(γkwkτk,`)
1−µ

 1−α
1−µ
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Firm-Level Trade Flows of Inputs

USA MEX CHN
Sourcing

USA GERAssembly USA

Sourcing Sets for USA ∆usa = {USA,MEX} and for GER
∆ger = {MEX ,CHN}, for assembly location ` ∈ {USA,GER}:

Inputs Share
from k to `

=
(γkwk · τk,`)1−µ∑

j∈∆`

(γjwj · τj ,`)1−µ

Antràs, Fadeev, Fort, Tintelnot Tokyo Workshop on Trade and Development December, 13 2019 15 / 32



Firm-Level Trade Flows of Inputs

USA MEX CHN
Sourcing

USA GERAssembly USA

Sourcing Sets for USA ∆usa = {USA,MEX} and for GER
∆ger = {MEX ,CHN}, for assembly location ` ∈ {USA,GER}:

Inputs Share
from k to `

=
(γkwk · τk,`)1−µ∑

j∈∆`

(γjwj · τj ,`)1−µ
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Final Demand. Assembly. Double CES Demand

USA GERAssembly

FRAUSA ESP ITA GER
Consumers

CES Demand across firms in market m[∫
ψ∈Firmsm

Q
σ−1
σ

ψ,m dψ

] σ
σ−1

⇒ Firm-level Sales: Sψ,m =
p1−σ
ψ,m

P1−σ
m

Em

CES demand within a firm ψ across varieties from ` ∈ {USA,GER}

Qψ =

 ∑
`∈{USA,GER}

β
1
ρ

` Q
ρ−1
ρ

ψ,`


ρ

ρ−1

⇒ Variety-level Sales: Sψ,`,m =
p1−ρ
ψ,`

p1−ρ
ψ,m

β`Sψ,m
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Firm-Level Trade Flows of Final Goods

USA GERAssembly

FRAUSA ESP ITA GER
Consumers

Assembly Set Z = {USA,GER}

Share of Sales
from ` to m

=

β` · (wα
` · τ`,m)1−ρ ·

(∑
j∈∆

(γjwjτj ,`)
1−µ

)(1−α) 1−ρ
1−µ

∑
n∈Z

βn · (wα
n · τn,m)1−ρ ·

(∑
j∈∆

(γjwjτj ,n)1−µ

)(1−α) 1−ρ
1−µ
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Census Data

70% 30%

USA MEX CHN
Sourcing

USA GERAssembly

Census

USA

Normalize (Tusawusa · τusa,usa)1−µ = 1

(γmexwmex · τmex ,usa)1−µ

1 + (γmexwmex · τmex ,usa)1−µ = 0.3 and
1

1 + (γmexwmex · τmex ,usa)1−µ = 0.7

⇒ (γmexwmex · τmex ,usa)1−µ =
3

7

U.S. Census data allows to recover sourcing potentials
(γkwkτk,usa)1−µ for USA;
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BEA Data

BEA

USA GERAssembly

FRAUSA ESP ITA GER
Consumers

BEA data allows us to recover for each firm and assembly location `:

β` · wα
` (Price of Inputs`)

1−α = β` · wα
` ·

∑
k∈∆`

(γkwk · τk,`)1−µ

 1−α
1−µ

Higher relative sales of location ` reflect:
Higher demand β`;
Lower wages w`;
Lower input prices;
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Census + BEA Data

Census ⇒ Price of Inputsusa for any sourcing set ∆:

Price of Inputsusa(∆) =

[∑
k∈∆

γkwk · τk,usa

] 1
1−µ

BEA ⇒ β`w
α
` · (Price of Inputs`(∆`))1−α for all assembly plants `;

Assumption: All affiliates of one MNE have the same sourcing set

∆` = ∆usa

Additional Estimates: proxies for trade costs τ̂k,`;

Allows us to separate β`w
α
` and (Price of Inputs`)

1−α:

Price of Inputs` =

∑
k∈∆`

(γkwk · τk,`)1−µ

 1
1−µ

≈

 ∑
k∈∆usa

(γkwk · τ̂k,`)1−µ

 1
1−µ
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Summary on the Intensive Margin

Census and BEA data allows to construct operating profits for any
sourcing set ∆ and assembly set Z:

πo(ϕ,∆,Z) =

σ−1ϕσ−1 ·
J∑

m=1

∑
`∈Z

β` · (wα
` · τ`,m)1−ρ ·

(∑
k∈∆

(γkwkτk,`)
1−µ

)(1−α)· 1−ρ
1−µ


1−σ
1−ρ

· Em

P1−σ
m

How do firms choose sourcing set ∆ and assembly set Z?

σ−1ϕσ−1·

J∑
m=1

 J∑
`=1

Ia` · β` · (wα
` · τ`,m)1−ρ ·

(
J∑

k=1

Isk · (γkwkτk,`)
1−µ

)(1−α)· 1−ρ
1−µ


1−σ
1−ρ

· Em

P1−σ
m

−
J∑

k=1

Isk · f sk −
J∑
`=1

Ia` · f a` −→ max
(Is ,Ia)∈{0,1}2J
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Probabilistic (Search) Framework

The Idea:
Turn the discrete problem into continuous one using randomiza-
tion

For example, for sourcing

{Fixed Costs: f sk → Isk = 1} ⇒ {Search Costs: f sk (xk)→ P (Isk = 1|xk)}
Probability

Intensity

Discrete

0

1

f search(x̄) = f

Search
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Probabilistic (Search) Framework

High-dimensional discrete optimization → High-dimensional
expectation{

max
I
π(I) over I ∈ {0, 1}2J

}
⇒
{

max
x

E [π|x ] over x ∈ [0, 1]2J
}

where

E [π|x ] =
∑

I∈{0,1}2J

P (I|x) · πo(I)−
∑
l

f al (xl)−
∑
k

f sk (xk)

How to compute expectation? Still the sum over 22J . . .

Simulations break the curse of dimensionality.
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Search. Implementation

Denote the expected operating profit

E [πo |x ] =
∑

I∈{0,1}2J

P (I|x) · πo(I)

Denote by p(x ti ) = P (Iti = 1|x ti ) for t ∈ {a, s}, and i ∈ J;

P (I|x) =

[
J∏

j=1

[
p(xaj )

]Iaj︸ ︷︷ ︸
Active

·
[
1− p(xaj )

]1−Iaj︸ ︷︷ ︸
Not Active

·
J∏

k=1

[p(x sk)]I
s
k︸ ︷︷ ︸

Active

· [1− p(x sk)]1−I
s
k︸ ︷︷ ︸

Not Active

]

First Order Condition for country ` in assembly

p′ (xa` ) ·
(
E [πo |x , Ia` = 1]− E [πo |x , Ia` = 0]︸ ︷︷ ︸

Simulations

)
=

d

dxa`
f a` (xa` )

Expected Marginal Operating Profit = Marginal Search Costs;

Similar for other countries in assembly and sourcing;
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A Preview

Can use Chernoff bounds to evaluate errors in simulations for larger
number of countries
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Empirical Strategy. Extensive Margin

Intensive Margin (roughly): Information about πo (ϕ,∆,Z) for any
∆, Z;

Extensive Margin: Estimate the levels f̃ = {f a` , f sk }k,` of search
costs

MLE: L
(
f̃
)

=
∏

ψ∈Firms

P
( Data︷ ︸︸ ︷

∆(ψ),Z(ψ)|x∗(ψ)

)
→ max

f̃

s.t. x∗(ψ) = arg max
x

{
E [πo(ψ)|x ]−

∑
`

f a` · f (xa` )−
∑
k

f sk · f (x sk)

}

Full MLE: includes intensive and extensive margins together:{
P (∆,Z)︸ ︷︷ ︸

f̃

,
{

(γkwk · τk`)1−µ
}
k∈∆︸ ︷︷ ︸

logN

,
{
β` (wα

` )1−ρ
}
`∈Z︸ ︷︷ ︸

logN

, ϕ︸︷︷︸
Pareto

}
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A Rough Exercise

Consider a modified Ossa-Venables example with homogeneous firms
an only man-made trade costs

We can extend it to include transport costs, asymmetric wages and
asymmetric technologies

Easy to perform counterfactuals with simple trade and affiliate sales
shares (available from public sources), relative wages, tariff levels and
estimates of key elasticities

related to hat algebra approach in Dekle, Eaton and Kortum’ 07 or
Ossa’ 11

Can evaluate the quantitative importance of input tariff incidence for
welfare implications of rising tariffs

Assume incidence υ on inputs
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Effects of Tariffs on Welfare

2.2% 50% 100%
-0.01%

0%

0.01%
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Effects of Tariffs on Welfare
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Effects of Tariffs and Tariff Wars on Welfare

Solution

«

AHP
σ´1
H

AFP
σ´1
F

ff

“

»

—

—

—

–

pτaFHq
1´σ wF

wH
¨

¨

˝τaFHτ
a
HF

looomooon

Data

p1` tF q

˛

‚

1´σ

wH
wF
¨ pτaFHp1` tHqq

1´σ 1

fi

ffi

ffi

ffi

fl

´1

¨

¨

»

—

–

´

1` 1
µs,F

¯´ασ´1
θs

¨ rµf,USA ¨ p1` tHq1´σs´1

´

1` 1
µs,F

¯´ασ´1
θs

fi

ffi

fl

1.1 Derivations
«

T aHpw
1´α
H q

´θa
¨

´

T sHw
´θs

H ` T sF pwF τ
s
FHp1` vtHqq

´θs
¯α θ

a

θs

ff
σ´1
θa

“

»

—

—

—

—

–

T aH ¨ pw
1´α
H q

´θa
¨
`

T sHw
´θs

H

˘α θ
a

θs ¨

¨

˚

˚

˚

˝

1` T sF
T sH

¨

ˆ

wF
wH

˙´θs

¨ pτ sFHp1` vtHqq
´θs

loooooooooooooooooooooomoooooooooooooooooooooon

“1{µs,USA

˛

‹

‹

‹

‚

α θ
a

θs

fi

ffi

ffi

ffi

ffi

fl

σ´1
θa

“

pT aHq
σ´1
θa w1´σ

H pT sHq
ασ´1
θs ¨

ˆ

1` 1
µs,USA

˙ασ´1
θa

2 Results

Total Salesk Ñ ϕ ¨ Assemblyk ¨ Sourcingk
loooomoooon

Step 1

ϕ ¨ Assemblyk
ϕ ¨ AssemblyUSA

Ñ
Assemblyk

AssemblyUSA

TABLE 1
Welfare Estimates

Incidence 20% 20% 50% 50%
unilateral trade war unilateral trade war

v “ 0 0.036% 0.015% 0.065% 0.000%
v “ 0.05 0.019% ´0.003% 0.019% ´0.045%
v “ 0.10 0.001% ´0.020% ´0.025% ´0.089%
v “ 0.15 ´0.015% ´0.036% ´0.066% ´0.129%
v “ 1 ´0.249% ´0.268% ´0.516% ´0.572%

3
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Summary

Construct a quantitative trade model of global assembly and sourcing:

Global Firms;

Provide a method for solving extensive margin:

The changing geography of production;

Construct the new data set: linked Census and BEA:

Structural estimation of the model;

Perform counterfactuals in GE setting:

Suggestions for trade policy.
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