
International Trade and Macro:
Caliendo, Dvorkin, Parro (2019)



Question

▶ How does a rise in productivity in China affect the local labor markets in the United States?

▶ One answer: Autor, Dorn, and Hanson run DiD regressions. Show that locations with
more exposure to Chines trade did worse.
▶ Cannot do counterfactuals, measure welfare. . .

▶ Approach in CDP: Model locations with moving costs, general equilibrium.
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Geography

▶ N locations (n, i ; across different countries)

▶ J sectors (j , k )

▶ A labor market is a location-sector pair

▶ Perfectly competitive labor market and goods markets
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Households

▶ Lnj
t = mass of households in sector j location n

▶ Preferences over local final goods

Cnj
t =

J∏
k=1

(cnj,k
t )α

k

▶ Consumption price index at n

Pn
t =

J∏
k=1

(Pnk
t )α

k

▶ Pnk = price index of goods purchased from k for final cons. in n

▶ Household can be employed or non-employed

▶ Non-employed have home production bn > 0 in sector 0: Cn0
t = bn
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Migration

▶ Additive relocation costs (measured in utility): τnj,ik ≥ 0

▶ Idiosyncratic moving costs: ϵik
t

▶ Frechet distributed with parameter ν

▶ Timing: Observe variables at all locations; observe realizations of ϵ; work or home
production; decide where to live/work next period

vnj
t = U(Cnj

t ) + max
i,k

{βEϵ[v ik
t+1]− τnj,ik + νϵik

t }

▶ Note that ϵ is the only uncertainty
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Migration patterns

▶ Take expectations over the value function. Frechet implies

V nj
t = U(Cnj

t ) + ν log

(
N∑

i=1

J∑
k=0

exp
(
βV ik

t+1 − τnj,ik
) 1

ν

)

▶ V nj
t is the expected lifetime utility before realization of ϵ

▶ Share of labor that moves from nj to ik is

µnj,ik
t =

exp
(
βV ik

t+1 − τnj,ik
) 1

ν∑N
m=1

∑J
h=0 exp

(
βV mh

t+1 − τnj,mh
) 1

ν

▶ Move to places with higher expected utility net of costs

▶ 1/ν is the elasticity of migration
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Migration patterns

▶ The distribution of people across labor markets is the endogenous state variable

Lnj
t+1 =

N∑
i=1

J∑
k=0

µik,nj
t Lik

t

▶ Amount of labor supply is known at the beginning of each period
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Intermediate goods

▶ Continuum of varieties in each sector-location: intermediate goods

▶ Productivity is aggregate Anj
t and idiosyncratic znj

qnj
t = znj

(
Anj

t (h
nj
t )

ξn
(lnj

t )1−ξn
)γnj J∏

k=1

(
Mnj,nk

t

)γnj,nk

▶ h = structures, owned by immobile rentiers, l is local labor

▶ Mnj,nk
t = material inputs from k demanded by a firm in j

▶ All the γ sum to one; constant returns to scale
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Intermediate goods: prices

▶ Denote xnj
t (rnj

t ,wnj
t ,P

nk
t ) = unit cost of the input bundle

▶ Trade costs are icebergs: κnj,ij
t ≥ 1

▶ The price of a variety of j in n is

pnj
t (z j) = min

i

{
κnj,ij

t x ij
t

z ij(Aij
t )

γ ij

}

▶ Where a variety is defined as z j = [z1j , z2j , . . . zNj ]

▶ The joint distribution over z j is

ϕj(z j) = exp(−
N∑

n=1

(znj)−θj
)

▶ Note that θ is only j specific
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Local sectoral aggregate goods

▶ This good is an input into the intermediate goods production and consumed by the HH

▶ The local sectoral good purchases intermediate varieties from (potentially) all locations

Qnj
t =

(∫
(q̃nj

t (z j))1−1/ηnj
dϕj(z j)

) ηnj

ηnj−1

▶ Perfect competition, so nothing interesting here

▶ The share of total expenditure in nj on goods from ij is

πnj,ij
t =

(x ij
t κ

nj,ij
t )−θj

(Aij
t )

θjγ ij∑N
m=1(x

mj
t κnj,mj

t )−θj (Amj
t )θjγmj
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Market clearing

▶ Goods markets. X nj
t is expenditure on j in n

X nj
t =

J∑
k=1

γnk,nj
N∑

i=1

πik,nk
t X ik

t + αj

(
J∑

k=1

wnk
t Lnk

t + ιnχt

)

▶ ιnχt is spending by the rentiers

▶ Labor markets.

Lnj
t =

γnj(1 − ξn)

wnj
t

N∑
i=1

πij,nj
t X ij

t

▶ Structures. The supply of structures is fixed.

Hnj =
γnjξn

rnj
t

N∑
i=1

πij,nj
t X ij

t
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Equilibrium

▶ Time varying fundamentals: Θt = (Anj
t , κ

nj,ij
t )

▶ Constant fundamentals: Θt = (τnj,ik ,Hnj ,bn)

▶ A bunch of constant parameters: γnk,nj , ξn, αj , β, θj , ν

▶ A temporary equilibrium: given (Lt ,Θt ,Θ), find wages and prices to solve the static “trade
equilibrium”

▶ A sequential equilibrium: given (L0, {Θt},Θ), find sequences of (Lt , µt ,Vt) and wages and
prices such that the dynamic household problems are solved and there is a temporary
equilibrium at each time t

▶ A stationary equilibrium is a sequential equilibrium where (Lt , µt ,Vt ,wt) are constant

This version: October 23, 2023 11



Computation

▶ (at least) Two problems
1. Want lots of labor markets → big state space
2. Lots of parameters and fundamentals to identify

▶ Solve the model in “differences“ (exact hat algebra)

▶ In a static model, Dekle, Eaton, and Kortum (2008)

▶ Extend it here to a dynamic setting (a methodological contribution)

▶ Boils down to solving a nonlinear system

▶ Do not need to identify levels of fundamentals
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Dynamic exact hat algebra

▶ Perfect foresight

▶ Let ẏt+1 = (y1
t+1/y1

t , . . . , )

▶ Prop 1: Given an allocation (Lt , πt ,Xt) we can solve for the change in the temporary
equilibrium from (L̇t+1, Θ̇t+1) without knowing the levels of the fundamentals

▶ Prop 2: Given an initial allocation (L0, π0,X0, µ−1) we can solve for the sequential
equilibrium (in changes) as long as limt→∞ Θ̇t = 1 and utility is log. We do not need to
know the levels of fundamentals.

▶ Let ŷt+1 = (ẏ1′
t+1/ẏ1

t , . . . , )

▶ Prop 3: Given a baseline economy {Lt , µt−1, πt ,Xt}∞t=0 and a counterfactual sequence of
convergent fundamentals Θ̂t we can solve for the counterfactual sequential equilibrium
without knowing the levels of fundamentals.
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The China shock counterfactual

▶ What would US labor markets look like if the China shock had not occurred?

▶ Model China shock as increase in A in Chinese manufacturing the increases imports into
US as observed in data

▶ Step 1: Compute baseline economy in which China shock happens
▶ Need data on: gross migration flows, trade, expenditures

▶ Assume the economy converges to a steady state

▶ Step 2: Compute counterfactual economy in which productivity did not change (even
though agents expected it to)
▶ Need data on: Size of China shock relative to the baseline (a part of Θ̂t )
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Data and parameters

▶ 50 US states + 37 other countries + ROW; 22 sectors + non-employment

▶ Need data on: πnj,ij ,wnjLnj + rnjHnj , µnj,ik ,Lnj

▶ Need parameters: γnj,nk , ξn, αj , θj , ν, β
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Migration

▶ No cross-country migration in the model

▶ In the US data, significant heterogeneity, persistence

▶ Estimate 1/ν = 0.2 TRADE AND LABOR MARKET DYNAMICS 763

TABLE I

U.S. INTERSTATE AND INTERSECTORAL LABOR MOBILITYa

Probability p25 p50 p75

Changing sector but not state 3.58% 5.44% 7.93%
Changing state but not sector 0.04% 0.42% 0.73%
Changing state and sector 0.02% 0.03% 0.05%
Staying in the same state and sector 91.4% 93.9% 95.8%

aQuarterly transitions. Data sources: ACS and CPS.

compute interstate mobility. Table IV in Appendix E shows the information provided by
these two data sets in terms of transition probabilities.34

Table I shows some moments of worker mobility across labor markets computed from
our estimated transition matrix for the year 2000. Our numbers are consistent with the
estimates by Molloy, Smith, and Wozniak (2011) and Kaplan and Schulhofer-Wohl (2012)
for interstate moves and Kambourov and Manovskii (2008) for intersectoral mobility.35

One important observation from Table I is the large amount of heterogeneity in tran-
sition probabilities across labor markets, which indicates that workers in some industries
and states are more likely to switch to a different labor market than other workers. In par-
ticular, the 25th and 75th percentiles of the distribution of sectoral mobility probabilities
by labor market are 40% lower and higher than the median, respectively. This dispersion
is even larger for interstate moves. We interpret the observed low transition probabili-
ties and their heterogeneity as evidence of substantial and heterogeneous costs of moving
across labor markets, both spatially and sectorally.

Elasticities

We use a quarterly discount factor β of 0.99, implying a yearly interest rate of roughly
4%. The sectoral trade elasticities θj are obtained from Caliendo and Parro (2015). We
estimate the migration elasticity, 1/ν, by adapting the method and data used in ACM.
From their model, they derived an estimating equation that relates current migration
flows to future wages and future migration flows. Then, they estimated the equation by
GMM and instrument using past values of flows and wages.36

In order to adapt ACM’s procedure to our model and frequency, we have to deal with
two issues. First, in our model, agents have log utility, while in ACM, preferences are lin-
ear; and second, ACM estimated an annual elasticity, while we are interested in a quar-
terly elasticity. Dealing with the first issue is not that difficult since from our model we

34In Appendix E, we compare our constructed migration flows with an alternative data set from the Cen-
sus Bureau’s Longitudinal Employer-Household Dynamics (LEHD), in particular, the Job-to-Job Flows data
(J2J). We find that the migration flows constructed using data from the ACS and CPS are highly correlated
with the transition probabilities from the LEHD J2J data.

35Since our period is a quarter, our rates are not directly comparable with the yearly mobility rates for states
and industries from these studies. Moreover, our sample selects workers from 25 to 65 years of age, who tend
to have lower mobility rates than younger workers.

36ACM constructed migration flow measures and real wages for 26 years between 1975 and 2000, using the
U.S. CPS. We use ACM data in our estimation and do not proceed to disaggregate their data forward. Due to
its small sample size, using the March CPS to construct interregional and intersectoral migration flows could
bias downward the amount of mobility. For further details, see ACM and Appendix E.
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The China shock

▶ How much did Chinese imports in US change relative to other advanced economies

∆MUS,j = a1 + a2∆Mother,j + uj

▶ j are the 12 manufacturing sectors, 2000–2007

▶ â2∆Mother,j are the counterfactual imports — how much imports from China would have
changed in the US if the China shock had not occurred

▶ Find {ÂChina,j
t }12,2007

j=1,t=2000 so that in the counterfactual economy, US imports are matched
with the counterfactual imports
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China shock effect on total employment levels

TRADE AND LABOR MARKET DYNAMICS 767

As shown in the other three panels of Figure 1, increased import competition from
China leads workers to relocate to other sectors; thus, the share of employment in ser-
vices, wholesale and retail, and construction increases. The role of intermediate inputs
and sectoral linkages is crucial to understanding these relocation effects. Import compe-
tition from China leads to decreased production among U.S. manufacturing sectors that
compete with China, but it also affords the U.S. economy access to cheaper intermediate
goods from China that are used as inputs in non-manufacturing sectors. Production and
employment increase in the non-manufacturing sectors as a result. As an example, we find
that in the long run, about 50,000 jobs are created in construction as a result of the China
shock.46

Our quantitative framework also allows us to further explore the decline in manufac-
turing employment caused by the China shock. In particular, we quantify the relative

FIGURE 1.—The effect of the China shock on employment shares. Note: The figure presents the effects of
the China shock measured as the change in employment shares by sector (manufacturing, services, wholesale
and retail, and construction) over total employment between the economy with all fundamentals changing
as in the data and the economy with all fundamentals changing except for the estimated sectoral changes in
productivities in China (the economy without the China shock).

2007 (Table SA25N: Total Full-Time and Part-Time Employment by NAICS Industries). To match the sectors
in our model, we subtract employment in farming, mining, utilities, and the public sector, which yields a level
of employment of 151.4 million. We multiply by our model’s implied change in manufacturing employment
share and get 0.55 million jobs.

46In Appendix C.2, we extend our model for the case of a CES utility function with an elasticity of substitu-
tion between manufacturing and non-manufacturing different from 1. Our main results are robust to changes
in the value of this elasticity. For instance, we find that in the range of an elasticity of substitution between 0.1
and 2, the manufacturing employment share declines about 0.36 percentage points as a consequence of the
China shock and aggregate welfare increases between 0.166 and 0.232 percent. The stability of these effects is
due to the fact that the manufacturing expenditure share moves little in the counterfactual economy relative
to the baseline economy.

▶ Manufacturing falls, non-manufacturing rises
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Contribution to total man. employment decline by industry768 L. CALIENDO, M. DVORKIN, AND F. PARRO

FIGURE 2.—Manufacturing employment declines due to the China trade shock (percent of total). Note: The
figure presents the contribution of each manufacturing industry to the total reduction in the manufacturing
employment due to the China shock.

contribution of different sectors, regions, and local labor markets to the decline in the
manufacturing share of employment.

Figure 2 shows the contribution of each manufacturing industry to the total decline in
the manufacturing sector employment. Industries with higher exposure to import com-
petition from China lost more employment. The computer and electronics industry con-
tributed about 25 percent of the decline in manufacturing employment, followed by the
furniture, textiles, metal, and machinery industries, each contributing 10–15 percent to the
total decline. Industries less exposed to import competition from China, such as the food,
beverage and tobacco, petroleum, and nonmetallic minerals industries, explain a smaller
portion of the decline in manufacturing employment. In fact, these industries also benefit
from access to cheaper intermediate goods from industries that experienced a substantial
productivity increase in China.

The fact that the U.S. economic activity is not equally distributed across space, com-
bined with its differential sectoral exposure to China, implies that the impact of import
competition from China on manufacturing employment varies across regions.

Figure 3 presents the regional contribution to the total decline in manufacturing em-
ployment. States with a comparative advantage in industries more exposed to import com-
petition from China lose more employment in manufacturing. For instance, California
alone accounted for 20% of all employment in the computer and electronics industry in
the year 2000. For comparison, the state with the next-largest share of employment in this
industry is Texas with 8%, while all other states had less than 2%. As a result, California
contributed the most to the overall decline in manufacturing employment (about 9%),
followed by Texas. States with a comparative advantage in goods that were less affected
by import competition from China and states that benefited from the access to cheaper
intermediate goods had the smaller reduction in manufacturing employment.

While Figure 3 shows the spatial distribution of the aggregate decline in manufacturing
employment, it is also informative to study the local impact of the China shock in each
state. For instance, even when larger regions, such as California, are more exposed to the
China shock because they have a large fraction of U.S. employment in industries with high
exposure to foreign trade, they also tend to be more diversified. That is, employment and
production are also important in other sectors, such as services, with little direct exposure
to trade. Therefore, although the contribution of larger regions to the aggregate decline in

▶ More exposed industries (textiles, computers, furniture) contribute more

▶ I wish this was a scatter plot
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Contribution to total man. employment decline by state

TRADE AND LABOR MARKET DYNAMICS 769

manufacturing is large, the local impact of the China shock could be mitigated compared
with smaller and less diversified regions where manufacturing represents a higher share
of local employment.

This local impact is shown in Figure 4, which displays the regional contribution to the
total decline in manufacturing employment normalized by the employment share of the
state in the U.S. economy. In the figure, a number greater than 1 means that the local
change in manufacturing employment share is larger than the national change (−0�36
percentage points). As we can see from this figure, the local impact in manufacturing
employment in some states, such as South Carolina, Mississippi, and Kentucky, was bigger
than the impact for the whole U.S. economy. The figure also shows that in other larger

FIGURE 3.—Regional contribution to U.S. aggregate manufacturing employment decline (percent). Note:
The figure presents the contribution of each state to the total reduction in manufacturing sector employment
due to the China shock.

FIGURE 4.—Regional contribution to U.S. aggregate manufacturing employment decline, normalized by
regional employment share. Note: The figure presents the contribution of each state to the U.S. aggregate
reduction in manufacturing sector employment due to the China shock, normalized by the employment of
each state relative to the U.S. aggregate employment.

▶ Big states contribute the most
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Contribution to total man. employment decline by state (normalized)

TRADE AND LABOR MARKET DYNAMICS 769

manufacturing is large, the local impact of the China shock could be mitigated compared
with smaller and less diversified regions where manufacturing represents a higher share
of local employment.

This local impact is shown in Figure 4, which displays the regional contribution to the
total decline in manufacturing employment normalized by the employment share of the
state in the U.S. economy. In the figure, a number greater than 1 means that the local
change in manufacturing employment share is larger than the national change (−0�36
percentage points). As we can see from this figure, the local impact in manufacturing
employment in some states, such as South Carolina, Mississippi, and Kentucky, was bigger
than the impact for the whole U.S. economy. The figure also shows that in other larger

FIGURE 3.—Regional contribution to U.S. aggregate manufacturing employment decline (percent). Note:
The figure presents the contribution of each state to the total reduction in manufacturing sector employment
due to the China shock.

FIGURE 4.—Regional contribution to U.S. aggregate manufacturing employment decline, normalized by
regional employment share. Note: The figure presents the contribution of each state to the U.S. aggregate
reduction in manufacturing sector employment due to the China shock, normalized by the employment of
each state relative to the U.S. aggregate employment.

▶ Normalize by importance of industry in state employment

▶ If > 1 disproportionately effected
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Contribution to total non-man. employment increase by industry770 L. CALIENDO, M. DVORKIN, AND F. PARRO

FIGURE 5.—Non-manufacturing employment increases due to the China trade shock (percent of total).
Note: The figure presents the contribution of each non-manufacturing sector to the total increase in non-man-
ufacturing employment due to the China shock.

and more diversified states, such as California and Texas, the decline in manufacturing
employment as a share of the state employment is more similar to the aggregate U.S.
decline in manufacturing employment.

We now turn to the sectoral and spatial distribution of the employment gains in the
non-manufacturing industries due to the China shock. The sectoral contribution to the
change in non-manufacturing employment is displayed in Figure 5. As we can see, all
non-manufacturing industries absorbed workers displaced from manufacturing industries.
In particular, besides the category other services, the health and education industries
are the largest contributors among the service industries, accounting for about 20 per-
cent and 10 percent, respectively, of the change in non-manufacturing employment, fol-
lowed by construction and transport services with a bit less than 10 percent each. Fig-
ure 6 shows that U.S. states with a larger service sector contribute more to the increase
in non-manufacturing employment, as they were able to absorb more workers displaced
from the manufacturing industries. Specifically, California and New York are the largest
contributors, accounting for about 12 percent and 8 percent of the total increase in non-
manufacturing employment, respectively.

Economic activity is unevenly distributed across space in the United States, and, there-
fore, the sectoral employment effects in Figures 2 and 5 can mask different distributional
effects across space in different industries. To study the regional employment effects from
the China shock in different industries, Figures 7 and 8 present U.S. maps that show the
changes in regional employment by industry. The first column of each figure presents
the contribution of each region to the U.S. aggregate change in industry employment as a
consequence of the China shock (analogous to Figure 3). The second column presents the
contribution of each region to the U.S. aggregate change in industry employment normal-
ized by the employment share of the state (analogous to Figure 4). Figure 7 presents the
results for three selected manufacturing industries, computer and electronics, machinery,
and textiles, and Figure 8 presents the results for three selected non-manufacturing in-
dustries, construction, services, and wholesale and retail. In Appendix H, we present the
figures with the effects for all the other sectors.

From Figures 7 and 8, we can see the unequal regional effects from the China shock in
different industries. For instance, the decline in employment in the computer and elec-
tronics industry (Figure 7, panel a.1), an industry highly exposed to Chinese import com-

▶ Other services. . .
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Contribution to total non-man. employment increase by state

TRADE AND LABOR MARKET DYNAMICS 771

petition, is concentrated in California, while the decline in employment in machinery
(Figure 7, panel b.1) is more concentrated in the midwestern states. Part of this concen-
tration reflects that economic activity in these industries is mostly concentrated in these
regions. After normalizing the contribution of each state by the employment share of the
state in the U.S. economy, Figure 7, panels a.2, b.2, and c.2 reveal the regions where the
China shock had a larger local impact relative to the aggregate impact on the United
States. For example, panel c.2 shows that, as a consequence of the China shock, South
Carolina, North Carolina, Utah, Virginia, and Mississippi experienced a reduction in the
employment share in the textile industry more than three times as large as that for the na-
tion. Panel b.2 presents the case of the machinery industry. Even after controlling for size,
the midwestern states experienced the largest reductions in state employment share in the
machinery industry relative to the national reduction in employment for that industry.

Figure 8 presents the results for selected non-manufacturing industries. Recall from
Figures 1 and 5 that non-manufacturing industries increased their employment share as
a consequence of the China trade shock. We can see in Figure 8, panels a.1, b.1, and
c.1 that, similarly to the case of manufacturing industries, larger states such as California
and New York are more important contributors to the overall change in employment.
However, differently from the manufacturing industries, after controlling for the relative
size of the state, the local impact is much more evenly distributed across space. As shown,
the reduction in local employment in manufacturing industries is more concentrated in a
handful of states, while the increase in local employment in non-manufacturing industries
is spread more evenly across U.S. states.

Finally, notice that Figures 1, 2, 7, and 8 shed light on the contribution of each
state/industry pair to the aggregate decline in manufacturing employment. For instance,
Figure 7 shows that California contributes 14.2 percent to the decline in employment in
the computer and electronics industry, while Figure 2 shows that the computer and elec-
tronics industry contributes 23.2 percent to the decline in manufacturing employment.
Given this, the computer and electronics industry in California accounts for about 3.3
percent of the total decline in manufacturing employment.

FIGURE 6.—Regional contribution to U.S. aggregate non-manufacturing employment increase (percent).
Note: The figure presents the contribution of each state to the total rise in non-manufacturing employment
due to the China shock.

▶ Big places lost the most and gained the most, too
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772 L. CALIENDO, M. DVORKIN, AND F. PARRO

FIGURE 7.—Regional employment declines in manufacturing industries. Note: This figure presents the re-
duction in local employment in manufacturing industries. Column 1 presents the contribution of each state to
the U.S. aggregate reduction in industry employment due to the China shock. Column 2 presents the contri-
bution of each state to the U.S. aggregate reduction in industry employment normalized by the employment
size of each state relative to U.S. aggregate employment. Panels a present the results for the computer and
electronics industry. Panels b present the results for the machinery industry. Panels c present the results for
the textiles industry.

Overall, the contribution of each labor market to the total decline in manufacturing
employment varies considerably across regions and industries. We find a decline in em-
ployment in most manufacturing labor markets, although employment increased in some.
The computer and electronics industry in California was the labor market that contributed
the most to the decline in manufacturing employment, accounting for 3.3 percent of the
total decline. Employment increased in some labor markets, such as food, beverage, and
tobacco in Connecticut, New Hampshire, Rhode Island, and Vermont; petroleum in Cali-
fornia and Arkansas; and transportation equipment in New Hampshire and Rhode Island,
among others.

We also find that the China shock reduced the U.S. non-employment rate by 0.22 per-
centage points in the long run (Figure 9). We find that the fall in non-employment is
mainly due to a decline in the flow of households from non-manufacturing industries to
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FIGURE 8.—Regional employment increases in non-manufacturing industries. Note: This figure presents
the rise in local employment in non-manufacturing industries. Column 1 presents the contribution of each
state to the U.S. aggregate increase in industry employment due to the China shock. Column 2 presents the
contribution of each state to the U.S. aggregate increase in industry employment normalized by the employ-
ment size of each state relative to U.S. aggregate employment. Panels a present the results for construction.
Panels b present the results for all services. Panels c present the results for wholesale and retail.

non-employment, which is explained by the expansion of non-manufacturing industries
after the China shock. We also find that the flow of households from manufacturing to
non-employment increased in states with more concentration in manufacturing industries
such as Alabama, Arkansas, Mississippi, Michigan, and Ohio, among others, but declined
in larger and more diversified states, such as California, New York, Florida, Illinois, and
Pennsylvania. The latter states have a relatively larger services sector that can more eas-
ily absorb workers displaced from manufacturing industries.47 Later on, we extend our
framework to analyze further the employment and non-employment effects of the China

47The observed non-employment rate increased from 27.4% in 2000 to 29.1% in 2003 and then declined to
28.5% in 2007. These numbers are obtained using data from the ACS and using the same sample criteria as
in our empirical analysis. ADH showed evidence that higher exposure to Chinese imports in a labor market
cause a larger increase in non-employment in that market. In our model, non-employment falls due to the
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Growth in the non-employed sector

774 L. CALIENDO, M. DVORKIN, AND F. PARRO

shock by introducing disability benefits and by modeling the flow of non-employed house-
holds into and out of the disability program.

Before turning to welfare effects, we finish this section by discussing how our employ-
ment effects relate to recent reduced-form approaches for studying the effects of the
China shock, most notably ADH. This study provides robust evidence about the differ-
ential effects of the China shock across U.S. labor markets; namely, labor markets with
larger exposure to import competition from China experience larger employment declines
relative to less exposed labor markets. Our general equilibrium approach also delivers
implications on the differential employment effects of the China shock across U.S. labor
markets. It is important to note that since our baseline economy matches the factual econ-
omy, if we run the second-stage ADH regression in our baseline economy, by construction
we will replicate the ADH regression results.48 Yet, we can look at the differential em-
ployment effects predicted by our model from the changes in TFP in China and compare
them with the differential effects predicted by the second-stage ADH regression. We find
that the differential employment effects in our model are aligned with those in ADH.49

Beyond the relative employment effects across labor markets, our general equilibrium ap-
proach also complements the reduced-form evidence by providing a quantification of the
aggregate and disaggregate effects on the level of employment across U.S. labor markets,
as discussed in this section, and by quantifying welfare effects and enabling the study of
policy changes, the focus of the next sections.

FIGURE 9.—The effect of the China shock on non-employment shares. Note: The figure presents the effects
of the China shock, measured as the difference in the non-employment shares between the economy with all
fundamentals changing as in the data and the economy with all fundamentals changing except for the estimated
sectoral changes in productivities in China (the economy without the China shock).

China shock, but we construct a measure of import changes per worker in each U.S. state over the period
2000–2007 and find a positive relation between import penetration and non-employment in a labor market.

48In Appendix F, we run the second-stage regression of ADH and the results we obtain are largely aligned
with those presented in ADH at a different level of aggregation.

49In particular, we compare �Lm�ADH
it = b2�IPWuit with the model implied �Lm

it , where �IPWuit is the
change in imports per worker predicted by the first-stage ADH regression. The correlation between these
two variables reveals that the differential effects are aligned, with a correlation of 0.7. Differently from ADH,
the implied b2 in our model is labor-market specific and shaped by all the mechanisms in our model.

▶ Cheaper intermediate goods → boom in non-man. → growth in total employment
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Welfare

▶ The compensating differential for a household in nj

Ŵ nj =
∞∑

s=1

βs log

 Ĉnj
s(

µ̂nj,nj
s

)ν


▶ Depends on difference in consumption if in nj and probabilities of staying in nj

▶ The µ have all the discounted value of changing labor market and behaving optimally
thereafter

▶ Aggregate (employment-share weighted) welfare grows by 0.2 percent

▶ But welfare changes are heterogeneous
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Welfare changes from China shock776 L. CALIENDO, M. DVORKIN, AND F. PARRO

FIGURE 10.—Welfare effects of the China shock across U.S. labor markets. Note: The figure presents the
change in welfare across all labor markets (central figure), for workers in manufacturing sectors (top-left
panel), and for workers in non-manufacturing sectors (bottom-left panel) as a consequence of the China shock.
The largest and smallest 1 percentile are excluded in each figure. The percentage change in welfare is measured
in terms of consumption equivalent variation.

from relocating to other industries. Therefore, real wages fall where labor market con-
ditions worsen. In the long run, workers are able to relocate to industries or states with
higher labor demand and real wages. As a result, we find that while in the long run only
about 4 percent of the labor markets experience welfare losses, real wages drop in about
47 percent of all labor markets when the China shock hits the U.S. economy.

To study this in further detail, Figures 11 and 12 present the welfare effects of the China
shock in the short run and in the long run across U.S. states. Figure 11, panel a.1 presents
the long-run welfare effects across U.S. states at the regional aggregate level, panel a.2
for the manufacturing industries, and panel a.3 for the non-manufacturing industries. In
the long run, aggregate welfare increases in all states due to the China shock, ranging
from 0.12 in Michigan to 0.22 in Vermont. The other two panels show that all states expe-
rience welfare gains both in the manufacturing industries and in the non-manufacturing
industries in the long run. We also find that in all states, the welfare gains in the non-
manufacturing industries are larger than in the manufacturing industries. As discussed
above, non-manufacturing industries have no direct exposure to China and also benefit
from the access to cheaper materials from the manufacturing industries.

However, even though the manufacturing industries across U.S. states are better off in
the long run due to the China shock, they are worse off in the short run due to increased
import competition and relocation costs. In Figure 12, the first panel shows the change
in real wages in the manufacturing industries across U.S. states when the China shock hit
the U.S. economy, and the second panel shows the change in real wages between 2000
and 2007. In the first panel, we can see that real wages fall when the China shock starts.
In the second panel, we see that the real wage decline deepens over the China shock
period as the magnitude of the China shock accumulates over time, more than offsetting
the effect of some labor relocation during this period. The bottom line of these figures
is that the relocation process after a trade shock takes time, and the welfare gains from

▶ More dispersion in manufacturing industries

▶ Not the same household in the sector before/after shock
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FIGURE 11.—Regional welfare effects (percent). Note: The figure presents the welfare effects across states
in the United States. Panel a.1 shows the regional effects in each state, panel a.2 presents the manufacturing
welfare effects in each state, and panel a.3 presents the welfare effects in the non-manufacturing sectors in
each state. We aggregate welfare across labor markets within a state using employment shares for the initial
year.

FIGURE 12.—Regional real wage changes in the manufacturing sector (percent). Note: The figure presents
the change in real wages in the manufacturing sector across U.S. states. Panel a.1 presents the change in real
wages at impact, one quarter after the China shock started. Panel a.2 presents the change in real wages from
2000 to 2007, during the entire period of the China shock. We aggregate the changes in real wages across labor
markets within a state using employment shares for the initial year.

increased competition only show up after this relocation process occurs. Therefore, taking
into account the dynamic relocation process after the China shock is crucial to capturing
the long-run welfare gains.

▶ Biggest winners in NE and Mountains, driven by non-manufacturing
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Dynamics of the response (man. real wages)

TRADE AND LABOR MARKET DYNAMICS 777

FIGURE 11.—Regional welfare effects (percent). Note: The figure presents the welfare effects across states
in the United States. Panel a.1 shows the regional effects in each state, panel a.2 presents the manufacturing
welfare effects in each state, and panel a.3 presents the welfare effects in the non-manufacturing sectors in
each state. We aggregate welfare across labor markets within a state using employment shares for the initial
year.

FIGURE 12.—Regional real wage changes in the manufacturing sector (percent). Note: The figure presents
the change in real wages in the manufacturing sector across U.S. states. Panel a.1 presents the change in real
wages at impact, one quarter after the China shock started. Panel a.2 presents the change in real wages from
2000 to 2007, during the entire period of the China shock. We aggregate the changes in real wages across labor
markets within a state using employment shares for the initial year.

increased competition only show up after this relocation process occurs. Therefore, taking
into account the dynamic relocation process after the China shock is crucial to capturing
the long-run welfare gains.

▶ Population distribution is only endogenous state variable

▶ Seven years later things are worse as adjustment is not complete

▶ Only in the long run is manufacturing doing better
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