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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 in!ection 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 "gure equal to the con-
temporaneous average US current-account de!cit. 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 de"ning 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 de"nition in 1989, shown in the online 
Data Appendix.

3 In Figure 1, we de"ne 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)

Source: Autor, Dorn, and Hanson (2013), “The China Syndrome: Local Labor
Market Effects of Import Competition in the United States.”
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Local Labor Markets

Time-series correlation is not causation

Difference-in-difference estimation that exploits variations in Chinese imports
across countries over time is unlikely to be credible

Autor, Dorn, and Hanson (2013) look at variation in impacts across local
labor markets in the U.S.

The unit of analysis is a commuting zone
locations are grouped into 722 clusters of counties in mainland U.S. that are
characterized by strong commuting ties within the zone and weak commuting
ties across zones

one potential issue of this approach is that it ignores general equilibrium effects
working through migration—if workers move from adversely affected CZ to
favorably affected CZ, the direct effects would be underestimated

another feature of this approach is that it only assesses the effects of imports on
employment in one CZ relative to another; it doesn’t estimate the effects on
aggregate employment in the U.S.
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Variations in Treatment

Why would imports affect different local labor markets differently?

Maybe some CZs use more imports from China
but you can’t measure amount of Chinese imports going into different CZs

this is a wrong measure even if you could

The Effects on local labor markets primarily works through import
competition

there is a lot of furniture imports from China and not so much automobile
imports

increased Chinese imports reduce the demand for furniture workers more than
they reduce the demand for auto workers

some CZs employ lots of furniture workers but few automobile workers; others
have the opposite employment pattern

The extent of treatment for different CZs is different, even though all CZs are
exposed to Chinese imports
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Measure of Exposure

Measure of local labor market exposure to import competition per worker in
commuting zone i in period t is:

∆IPWit =
∑

j

Lijt

Ljt

∆Mjt

Lit

∆Mjt is change in Chinese imports in industry j during period t

(Lijt/Ljt) is fraction of industry j workers in the US in (the beginning of) period t
who works in CZ i

Lit is total employment in CZ i in (the beginning of) period t (because we want
to measure exposure on the per capita basis)
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Regressions

Run a regression of the form:

∆Lm
it = γt + β1∆IPWit + β2Xit + eit

∆Lm
it is change in manufacturing employment

γt is time fixed effects—this is a difference-in-difference estimation because CZ
fixed effects are already differenced out

Xit is a set of control variables that captures demographic composition of the
local labor force
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OLS Bias

Unobserved shocks to product demand
suppose demand for furniture increases

US imports more furniture from China

demand for workers in CZ i (which employs a lot of furniture workers) also
increases because people also demand more furniture from the US

this induces a positive correlation between ∆IPWit and ∆Lm
it

the magnitude of the direct negative effect of import competition on local
employment will be underestimated

Difference-in-difference strategy requires the time effect γt to be the same for
all CZs. The above concern suggests the same demand shock for furniture
may affect different CZs differently, making ordinary least squares estimation
problematic
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IV Strategy

Much of the growth in Chinese imports stems from the rising competitiveness
of Chinese manufacturing and China’s accession to the WTO (which are
uncorrelated to US domestic factors)

Autor, Dorn and Hanson use the following as their instrument

∆IPWo
it =
∑

j

Lijt−1

Ljt−1

∆Mo
jt

Lit−1

∆Mo
jt is other countries’ imports of industry j products from China

the employment weights uses employment levels from the prior decade

Supply factors in China drive Chinese exports to both US and other countries
(i.e., both ∆Mjt and ∆Mo

jt)—relevance condition

Exclusion condition
∆Mo

jt is relatively less likely to be related to demand shocks in the US

using employment levels ten years ago because Lit and Lijt (used to compute
∆IPWit) are correlated with Lm

it
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Threats to Causal Inference

The IV is not perfect

Product demand shocks may be correlated between US and other countries
(high demand shock for furniture drives up ∆Mo

jt and demand for US
furniture workers)

but still the IV bias will be smaller than the OLS bias

Negative US productivity shock in furniture may drive down Lm
it directly, and

also drives up ∆Mo
jt because US furniture become less competitive in Europe

compared to Chinese furniture
but growth in Chinese productivity has been much faster than anywhere else in
the developed world during the period

Common technological shocks in US and other developed countries (e.g.,
automation) drives down demand for labor in labor-intensive industries and
raises Chinese imports everywhere

again such shocks seem to be small compared to productivity change within
China
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China-Specific Productivity Change
THE AMERICAN ECONOMIC REVIEW2131 OCTOBER 2013

(iv) the change in imports per worker net of imported intermediate inputs, the latter 
of which may have productivity enhancing effects on US industries (Goldberg et al. 
2010). These strategies yield results that are comparable to our benchmark estimates.

II. Data Sources and Measurement

This section provides summary information on our data construction and mea-
surement, with further details given in the online Data Appendix.

We use data from the UN Comrade Database on US imports at the six-digit 
Harmonized System (HS) product level. Due to lags in countries adopting the HS clas-
si!cation, 1991 is the !rst year for which we can obtain data across many high-income 
economies. The !rst column in panel A of Table 1 shows the value of annual US 
imports from China for the years 1991, 2000, and 2007 (with all values in 2007 US$). 
During the 16 year period from 1991 to 2007, this import value increased by a factor of 
11.5, from $26 billion to $330 billion. For comparison, the second column of panel A 
provides the value of annual US exports to China in 1992, 2000, and 2007. The volume 
of US exports was substantially smaller than the volume of imports throughout these 
years, and the growth of imports outpaced the growth of exports. The primary change in 
US-China trade during our sample period is thus the dramatic increase of US imports.

The third and fourth columns of panel A summarize the value of imports from 
Mexico and Central America, and from a set of 51 low-income countries that are 
mostly located in Africa and Asia.21 While imports from these countries grew 

21 Mexico/CAFTA includes Mexico, the Dominican Republic, and all Central American countries except Belize 
and Panama. Other low-income countries include those the World Bank de!ned as low income in 1989, except 
China.

Table 1—Value of Trade with China for the US and Other Selected High-Income Countries  
and Value of Imports from all Other Source Countries, 1991/1992–2007

I. Trade with China  (in billions 2007 US$) II. Imports from other countries  (in billions 2007 US$)

Imports from 
China

Exports to 
China

Imports from 
other low-inc.

Imports from 
Mexico/
CAFTA

Imports from 
rest of world

(1) (2) (3) (4) (5)
Panel A. United States
1991/1992 26.3 10.3 7.7 38.5 322.4
2000 121.6 23.0 22.8 151.6 650.0
2007 330.0 57.4 45.4 183.0 763.1
Growth 1991–2007 1,156% 456% 491% 375% 137%

Panel B. Eight other developed countries
1991/1992 28.2 26.6 9.2 2.8 723.6
2000 94.3 68.2 13.7 5.3 822.6
2007 262.8 196.9 31.0 11.6 1329.8
Growth 1991–2007 832% 639% 236% 316% 84%

Notes: Trade data is reported for the years 1991, 2000, and 2007, except for exports to China which are !rst avail-
able in 1992. The set of “other developed countries” in panel B comprises Australia, Denmark, Finland, Germany, 
Japan, New Zealand, Spain, and Switzerland. Column 3 covers imports from all countries that have been classi!ed 
as low income by the World Bank in 1989, except for China. Column 4 covers imports from Mexico and the Central 
American and Carribean countries covered by the CAFTA-DR. Column 5 covers imports from all other countries (primarily from developed countries).

Growth in imports from China dwarfs growth in imports from rest of the
world
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Data Plots
AUTOR ET AL.: THE CHINA SYNDROME 2134VOL. 103 NO. 6

 differences for the two periods, 1990 to 2000 and 2000 to 2007, and include sepa-
rate time dummies for each decade (in  γ t ). The change in import exposure ∆IP W uit  
is instrumented by the variable ∆IP W oit  as described above. Because the model 
is estimated in !rst differences, the decade-speci!c models are equivalent to !xed 
effects regressions, while the stacked !rst difference models are similar to a three-
period !xed effects model with slightly less restrictive assumptions made on the 

Panel A. 2SLS first stage regression, full sample

Panel B. OLS reduced form regression, full sample
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coef = 0.82, robust SE = 0.09, t = 8.88

coef = −0.34, robust SE = 0.07, t = −4.77

Figure 2. Change in Import Exposure per Worker and Decline of Manufacturing Employment:  
Added Variable Plots of First Stage and Reduced Form Estimates

Notes: N = 722. The added variable plots control for the start of period share of employment in manufacturing 
industries. Regression models are weighted by start of period CZ share of national population.
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2SLS Estimates

THE AMERICAN ECONOMIC REVIEW2137 OCTOBER 2013

share. These dummies modestly decrease the estimated effect of import exposure on 
manufacturing employment. Column 4 additionally controls for the start-of-period 
share of a CZ’s population that has a college education, the share of population that 
is foreign born, and the share of working-age women that are employed. These con-
trols leave the main result unaffected.

Column 5 introduces two variables that capture the susceptibility of a CZ’s occu-
pations to substitution by technology or task offshoring. Both variables are based 
on occupational task data, which are described in detail in Autor and Dorn (2013). 
Routine-intensive occupations are a set of jobs whose primary activities follow a set 
of precisely prescribed rules and procedures that make them readily subject to com-
puterization. This category includes white collar positions whose primary job tasks 
involve routine information processing (e.g., accountants and secretaries) and blue 
collar production occupations that primarily involve repetitive motion and monitor-
ing tasks. If CZs that have a large start-of-period employment share in routine occu-
pations experience strong displacement of manufacturing jobs due to automation, 
one would expect a negative relationship between the routine share variable and the 
change in manufacturing share. Indeed, the estimates in column 5  suggest that the 

Table 3—Imports from China and Change of Manufacturing Employment  
in CZs, 1990–2007: 2SLS Estimates 

Dependent variable: 10 × annual change in manufacturing emp/working-age pop (in % pts)
I. 1990–2007 stacked 4rst differences

(1) (2) (3) (4) (5) (6)
(∆ imports from China to US)/ −0.746*** −0.610*** −0.538*** −0.508*** −0.562*** −0.596*** worker (0.068) (0.094) (0.091) (0.081) (0.096) (0.099)
Percentage of employment −0.035 −0.052*** −0.061*** −0.056*** −0.040*** in manufacturing−1 (0.022) (0.020) (0.017) (0.016) (0.013)
Percentage of college-educated −0.008 0.013
 population−1 (0.016) (0.012)
Percentage of foreign-born −0.007 0.030***
 population−1 (0.008) (0.011)
Percentage of employment −0.054** −0.006 among women−1 (0.025) (0.024)
Percentage of employment in −0.230*** −0.245*** routine occupations−1 (0.063) (0.064)
Average offshorability index 0.244 −0.059
 of occupations−1 (0.252) (0.237)
Census division dummies No No Yes Yes Yes Yes

II. 2SLS 4rst stage estimates

(∆ imports from China to OTH)/ 0.792*** 0.664*** 0.652*** 0.635*** 0.638*** 0.631***
 worker (0.079) (0.086) (0.090) (0.090) (0.087) (0.087)
R2 0.54 0.57 0.58 0.58 0.58 0.58

Notes: N = 1,444 (722 commuting zones × 2 time periods). All regressions include a constant and a dummy for 
the 2000–2007 period. First stage estimates in panel II also include the control variables that are indicated in the 
corresponding columns of panel I. Routine occupations are de4ned such that they account for 1/3 of US employ-
ment in 1980. The offshorability index variable is standardized to mean of 0 and standard deviation of 10 in 1980. 
Robust standard errors in parentheses are clustered on state. Models are weighted by start of period CZ share of 
national population.

*** Signi4cant at the 1 percent level.
 ** Signi4cant at the 5 percent level.
  * Signi4cant at the 10 percent level.
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2SLS Estimates, Continued

Manufacturing employment growth is weaker in CZs with lots of “routine
occupations”

CZs with lots of “offshorable occupations” do not exhibit weaker
manufacturing employment growth

OLS estimate of column (6) is −0.171 (compared to 2SLS estimate of
−0.596). This is consistent with the expectation that OLS estimates are
downward biased when there is unobserved product demand shock

Placebo tests (using Lm
it in 1970–1990 as dependent variable) gives either

insignificant or positive coefficients for ∆IPWit
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Magnitudes

A $1,000 increase in import exposure per worker reduces manufacturing
employment per working population by 0.596 pp.

∆IPWit rose by about $3,000 during 1990–2007

“Predicted” decrease in manufacturing employment due to import exposure
is 1.8 pp.

actual decrease was about 4 pp. (from about 12% to 8%)

I use “predicted” in quotation marks because this is projecting cross-sectional
differences into time-series changes
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Migration is Limited

AUTOR ET AL.: THE CHINA SYNDROME 2142VOL. 103 NO. 6

 substantial changes in population. The regressions in Table 4 are analogous to our 
earlier models for the manufacturing employment share except that our dependent 
variable is the log of the working-age population ages 16 through 64 in the CZ, 
calculated using Census IPUMS data for 1990 and 2000 and American Community 
Survey for 2006 through 2008.

The speci!cations in panel A, which include no controls except a constant and a 
time dummy for the 2000–2007 time period, !nd a signi!cant negative relationship 
between exogenous increases in Chinese import exposure and CZ-level population 
growth. A $1,000 per worker increase in trade exposure predicts a decline of 1.03 log 
points in a CZ’s working-age population. In speci!cations that add Census division 
dummies (panel B)—which are equivalent to trends in our !rst-difference model—
and in speci!cations that further include the full set of controls from Table 3, we !nd 
no signi!cant effect of import shocks on local population size. This null is found for 
the overall working-age population (column 1), for college and noncollege adults 
(columns 2 and 3), and for age groups 16 through 34, 35 through 49, and 50 through 
64 (columns 4 through 6). In moving from panel A to C, the point estimates on 
import exposure fall while the standard errors rise. These estimates suggest that the 
effect of trade exposure shocks on population "ows is small, though the imprecision 
of these estimates does not preclude more substantial responses.

The lack of a signi!cant effect of trade exposure on population "ows is consis-
tent with several hypotheses. One is that shocks to manufacturing from China trade 
are too small to affect outcomes in the broader CZ. A second is that goods markets 
are suf!ciently well integrated nationally that local labor markets adjust to adverse 

Table 4—Imports from China and Change of Working-Age Population  
in CZ, 1990–2007: 2SLS Estimates 

Dependent variables: Ten-year equivalent changes in log population counts (in log pts)
I. By education level II. By age group

All College Noncollege Age 16–34 Age 35–49 Age 50–64
(1) (2) (3) (4) (5) (6)

Panel A. No census division dummies or other controls
(∆ imports from China −1.031** −0.360 −1.097** −1.299 −0.615 −1.127*** to US)/worker (0.503) (0.660) (0.488) (0.826) (0.572) (0.422)
R2 — 0.03 0.00 0.17 0.59 0.22

Panel B. Controlling for census division dummies
(∆ imports from China −0.355 0.147 −0.240 −0.408 −0.045 −0.549 to US)/worker (0.513) (0.619) (0.519) (0.953) (0.474) (0.450)
R2 0.36 0.29 0.45 0.42 0.68 0.46

Panel C. Full controls
(∆ imports from China −0.050 −0.026 −0.047 −0.138 0.367 −0.138 to US)/worker (0.746) (0.685) (0.823) (1.190) (0.560) (0.651)
R2 0.42 0.35 0.52 0.44 0.75 0.60

Notes: N = 1,444 (722 CZs × two time periods). All regressions include a constant and a dummy for the 2000–
2007 period. Models in panel B and C also include census division dummies while panel C adds the full vector of 
control variables from column 6 of Table 3. Robust standard errors in parentheses are clustered on state. Models are 
weighted by start of period commuting zone share of national population.

*** Signi!cant at the 1 percent level.
 ** Signi!cant at the 5 percent level.
  * Signi!cant at the 10 percent level.
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Effects on Other Employment Variables
THE AMERICAN ECONOMIC REVIEW2143 OCTOBER 2013

shocks without a mobility response. This would occur, for example, in a Heckscher-
Ohlin setting if local labor markets operated within a single cone of diversi!cation, 
such that factor price equalization pins down the wage in all markets, making local 
factor prices independent of local factor demands and supplies. A third possibility is 
that population adjustments to local economic shocks are sluggish because mobility 
is costly or because factors other than labor (including government transfer bene!ts 
or house prices) bear part of the incidence of labor demand shocks (Blanchard and 
Katz 1992; Glaeser and Gyourko 2005; Notowidigdo 2010). Costs to labor of mov-
ing between sectors (as in Artuç, Chaudhuri, and McLaren 2010, and Dix-Carneiro 
2011) may contribute to costs of moving between regions. In this third case, we 
would expect to see local labor markets adjust along margins other than intersec-
toral or geographic mobility. Our evidence below is most consistent with the third 
interpretation.

If working-age adults do not depart from CZs facing adverse trade shocks, then 
the trade-induced decline in manufacturing employment must yield a correspond-
ing rise in either nonmanufacturing employment, unemployment, labor force exit or 
some combination of the three. In the !rst panel of Table 5, we study the impact of 
import shocks on the log change in the number of non-elderly adults in four exhaus-
tive and mutually exclusive categories that sum up to the total working-age popula-
tion as studied in column 1 of Table 4: employment in manufacturing, employment 
in nonmanufacturing, unemployment, and labor force nonparticipation. We !nd that 

Table 5—Imports from China and Employment Status of Working-Age Population  
within CZs, 1990–2007: 2SLS Estimates 

Dependent variables: Ten-year equivalent changes in log population counts  
and population shares by employment status

Mfg emp Non-mfg emp Unemp NILF SSDI receipt
(1) (2) (3) (4) (5)

Panel A. 100 × log change in population counts(∆ imports from China to US)/worker −4.231*** −0.274 4.921*** 2.058* 1.466***
(1.047) (0.651) (1.128) (1.080) (0.557)

Panel B. Change in population shares
All education levels
 (∆ imports from China to US)/worker −0.596*** −0.178 0.221*** 0.553*** 0.076***

(0.099) (0.137) (0.058) (0.150) (0.028)
College education
 (∆ imports from China to US)/worker −0.592*** 0.168 0.119*** 0.304*** —

(0.125) (0.122) (0.039) (0.113)
No college education
 (∆ imports from China to US)/worker −0.581*** −0.531*** 0.282*** 0.831*** —

(0.095) (0.203) (0.085) (0.211)
Notes: N = 1,444 (722 CZs × two time periods). All statistics are based on working age individuals (age 16 to 64). 
The effect of import exposure on the overall employment/population ratio can be computed as the sum of the coef!-
cients for manufacturing and nonmanufacturing employment; this effect is highly statistically signi!cant (p ≤ 0.01) 
in the full sample and in all reported subsamples. All regressions include the full vector of control variables from 
column 6 of Table 3. Robust standard errors in parentheses are clustered on state. Models are weighted by start of 
period CZ share of national population.

*** Signi!cant at the 1 percent level.
 ** Signi!cant at the 5 percent level.
  * Signi!cant at the 10 percent level.

Higher import exposure:
increases unemployment

increases “Not In Labor Force”

increases receipients of Social Security Disability Insurance

Effects are stronger for non-college graduates
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Effects on Wages
AUTOR ET AL.: THE CHINA SYNDROME 2146VOL. 103 NO. 6

employed, and bearing in mind that we have already established that import exposure 
shocks reduce employment, the wage estimates must be interpreted with caution. If, 
plausibly, workers with lower ability and earnings are more likely to lose employment 
in the face of an adverse shock, the observed change in wages in a CZ will understate 
the composition-constant change in wages. This concern is likely to be relevant for 
workers with lower education levels, among whom job losses are concentrated.39

Despite the potential for upward bias, Table 6 !nds a signi!cant negative effect 
of import exposure on average weekly earnings within CZs. A $1,000 per worker 
increase in a CZ’s exposure to Chinese imports during a decade is estimated to 
reduce mean weekly earnings by −0.76 log points. While the point estimates are 
somewhat larger overall for males than for females, with the largest declines found 
among college males and noncollege females, we do not have suf!cient precision 
to reject the null hypothesis that impacts are uniform across demographic groups.

In Table 7, we explore wage effects separately for workers employed in manu-
facturing and nonmanufacturing. To aid interpretation, the upper panel of the table 
presents estimates of the effect of import exposure on log employment counts in 
both sectors. Consistent with the earlier estimates, Table 7 con!rms that import 
exposure reduces head counts in manufacturing but has little employment effects 
outside of manufacturing, particularly for college workers.

39 Another concern, which data limitations prevent us from addressing, is that the impact of import competition 
on local prices of non-traded goods and services may move in the same direction as the impact on local nominal 
wages, possibly attenuating the consequences of trade exposure for real earnings. See also note 13 and the related 
analysis in Notowidigdo (2010).

Table 6—Imports from China and Wage Changes  
within CZs, 1990–2007: 2SLS Estimates 

Dependent variable: Ten-year equivalent change in average log weekly wage (in log pts)
All workers Males Females

(1) (2) (3)
Panel A. All education levels
(∆ imports from China to US)/worker −0.759*** −0.892*** −0.614***(0.253) (0.294) (0.237)
R2 0.56 0.44 0.69

Panel B. College education
(∆ imports from China to US)/worker −0.757** −0.991*** −0.525*(0.308) (0.374) (0.279)
R2 0.52 0.39 0.63

Panel C. No college education
(∆ imports from China to US)/worker −0.814*** −0.703*** −1.116***(0.236) (0.250) (0.278)
R2 0.52 0.45 0.59

Notes: N = 1,444 (722 CZs × two time periods). All regressions include the full vector of con-
trol variables from column 6 of Table 3. Robust standard errors in parentheses are clustered on 
state. Models are weighted by start of period CZ share of national population.

*** Signi!cant at the 1 percent level.
 ** Signi!cant at the 5 percent level.
  * Signi!cant at the 10 percent level.

A $1,000 increase in import exposure reduces wages of employed workers by
less than 1 percent

This could be an underestimate of the true negative effect if those who lost
employment were low-wage workers
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Effects on Non-Manufacturing Workers

THE AMERICAN ECONOMIC REVIEW2147 OCTOBER 2013

The effect of import exposure on mean wages found in panel B of Table 7 is 
the complement of the employment effects estimated in panel A. Although import 
exposure reduces manufacturing employment, it appears to have no signi!cant 
effects on mean manufacturing wages in CZs. This !nding mirrors the outcomes 
of industry-level studies such as Edwards and Lawrence (2010) or Ebenstein et 
al. (2010), which observe no negative wage effects of imports on US workers in 
 import-competing manufacturing industries.40 One explanation for this pattern is 
that the most productive workers retain their jobs in manufacturing, thus biasing the 
estimates against !nding a reduction in manufacturing wages. An alternative pos-
sibility, suggested by Bloom, Draca, and Van Reenen (2011), is that manufacturing 
plants react to import competition by accelerating technological and organizational 
innovations that increase productivity and may raise wages.

By contrast, Chinese import exposure signi!cantly reduces earnings in sectors 
outside manufacturing. Nonmanufacturing wages fall by 0.76 log points for a $1,000 
increase in Chinese import exposure per worker, an effect that is comparable for 
college and noncollege workers. This result suggests that a negative shock to local 
manufacturing reduces the demand for local non-traded services while increasing 
the available supply of workers, creating downward pressure on wages in the sector.

The results of this section demonstrate that an increase in the exposure of local 
US labor markets to Chinese imports stemming from rising Chinese comparative 
advantage leads to a signi!cant decline in employment and wages in local mar-
kets. These !ndings suggest that a variety of partial and incomplete labor market 
adjustments are operative. Because total CZ employment falls following a shock to 
local manufacturing, we conclude that labor and product markets are not suf!ciently   

40 An exception to this generalization is McLaren and Hakobyan (2010), who !nd a wage impact on US indus-
tries exposed to increased competition from Mexico by NAFTA.

Table 7—Comparing Employment and Wage Changes in Manufacturing  
and outside Manufacturing, 1990–2007: 2SLS Estimates 

Dependent variables: Ten-year equivalent changes in log workers and average log weekly wages

I. Manufacturing sector II. Nonmanufacturing

All workers College Noncollege All workers College Noncollege
(1) (2) (3) (4) (5) (6)

Panel A. Log change in number of workers
(∆ imports from China −4.231*** −3.992*** −4.493*** −0.274 0.291 −1.037 to US)/worker (1.047) (1.181) (1.243) (0.651) (0.590) (0.764)
R2 0.31 0.30 0.34 0.35 0.29 0.53

Panel B. Change in average log wage
(∆ imports from China 0.150 0.458 −0.101 −0.761*** −0.743** −0.822*** to US)/worker (0.482) (0.340) (0.369) (0.260) (0.297) (0.246)
R2 0.22 0.21 0.33 0.60 0.54 0.51

Notes: N = 1,444 (722 CZs × two time periods). All regressions include the full vector of control variables from 
column 6 of Table 3. Robust standard errors in parentheses are clustered on state. Models are weighted by start of 
period CZ share of national population.

*** Signi!cant at the 1 percent level.
 ** Signi!cant at the 5 percent level.
  * Signi!cant at the 10 percent level.

Insignificant effects of wages of manufacturing workers

Large negative effects on wages of non-manufacturing workers, indicating
possibly significant spillovers to local economy
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Government Transfers
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Medicare and Medicaid, spent about $2,500 per capita in 2007, whereas the Social 
Security retirement and disability insurance programs transferred about $1,400 and 
$300 per capita, respectively.44 Meanwhile, federal income assistance (SSI, TANF, 
and SNAP) transferred about as much income as SSDI. By contrast, average TAA 
payments amounted to a mere $2 per capita, which is less than 0.05 percentage 
points of total transfers from governments to individuals. The substantial relative 
growth of TAA payments in CZs with growing import exposure thus translates to 
just a small increase of $0.23 in per capita in bene!ts for every $1,000 of growth 
in a CZ’s per-worker exposure to Chinese imports. Unemployment bene!ts also 
contribute only modestly to the overall increase in transfers. In contrast, the increase 
in federal transfer spending on SSDI payments is large and signi!cant, equal to 
about $8 per $1,000 growth of export exposure. In-kind medical bene!ts rise by 
$18 per capita, while federal income assistance and retirement bene!ts account for 
an additional $7 and $10 in per-capita transfer spending. Not all of these effects are 
precisely measured, however.

Overall, Table 8 suggests that through its effects on employment and earnings, ris-
ing import exposure spurs a substantial increase in government transfer payments to 
citizens in the form of increased disability, medical, income assistance, and unem-
ployment bene!t payments. These transfer payments vastly exceed the expenses of 

44 Note that these !gures are denominated by population not bene!ciaries.

Table 8—Imports from China and Change of Government Transfer Receipts  
in CZs, 1990–2007: 2SLS Estimates 

Dep vars: Ten-year equivalent log and dollar change of annual transfer receipts per capita (in log pts and US$)
Total 

individual 
transfers

TAA 
bene!ts

Unem-
ployment 
bene!ts

SSA 
retirement 
bene!ts

SSA 
disability 
bene!ts

Medical 
bene!ts

Federal 
income 
assist

Educ/ 
training 
assist

(1) (2) (3) (4) (5) (6) (7) (8)
Panel A. Log change of transfer receipts per capita
(∆ imports from China 1.01*** 14.41* 3.46* 0.72* 1.96*** 0.54 3.04*** 2.78**
 to US)/worker (0.33) (7.59) (1.87) (0.38) (0.69) (0.49) (0.96) (1.32)
R2 0.57 0.28 0.48 0.36 0.32 0.27 0.54 0.33

Panel B. Dollar change of transfer receipts per capita
(∆ imports from China 57.73*** 0.23 3.42 10.00* 8.40*** 18.27 7.20*** 3.71***
 to US)/worker (18.41) (0.17) (2.26) (5.45) (2.21) (11.84) (2.35) (1.44)
R2 0.75 0.28 0.41 0.47 0.63 0.66 0.53 0.37

Notes: N = 1,444 (722 CZs × two time periods), except N = 1,436 in column 2, panel A. Results for TAA ben-
e!ts in column 2 are based on state-level data that is allocated to CZs in proportion to unemployment bene!ts. 
Unemployment bene!ts in column 3 include state bene!ts and federal unemployment bene!ts for civilian fed-
eral employees, railroad employees, and veterans. Medical bene!ts in column 6 consist mainly of Medicare and 
Medicaid. Federal income assistance in column 7 comprises the SSI, AFDC/TANF, and SNAP programs while 
education and training assistance in column 8 includes such bene!ts as interest payments on guaranteed student 
loans, Pell grants, and Job Corps bene!ts. The transfer categories displayed in columns 2 to 8 account for over 
85 percent of total individual transfer receipts. All regressions include the full vector of control variables from col-
umn 6 of Table 3. Robust standard errors in parentheses are clustered on state. Models are weighted by start of 
period CZ share of national population. 

*** Signi!cant at the 1 percent level.
 ** Signi!cant at the 5 percent level.
  * Signi!cant at the 10 percent level.

Large proportionate increase in Trade Adjustment Assistance (targeted at
individuals who lose employment due to foreign competition)
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Effects of Income
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the TAA program, which speci!cally targets workers who lose employment due to 
import competition. The transfers should not for the most part be counted as eco-
nomic losses, of course, since they primarily re"ect income redistribution among 
citizens via taxation and transfers. However, applying a typical estimate of the dead-
weight loss of taxation of around 40 cents on the dollar (Gruber 2010), the real cost 
of the transfers spurred by rising import exposure is nontrivial.45 In addition, the 
trade-induced rise in labor force nonparticipation documented above should also be 
counted as a deadweight loss to the degree that workers’ market wage (prior to the 
shock) exceeds their value of leisure, a point we return to below.

Import exposure shocks may also cause reductions in household income and 
therefore consumption. Table 9 shows that the combination of falling employment, 
declining wage levels, and growing transfer payments has measurable impacts on the 
level and composition of household income in local labor markets exposed to grow-
ing import competition. The models in Table 9, which are estimated using data from 
the Census and American Community Survey (rather than the BEA transfer data 
above), !nd that a $1,000 increase in a CZ’s import exposure leads to a fall in CZ 
average household wage and salary income per working-age adult of 2.14 percent 
(column 2 of panel A) or about $549 per working-age adult and year (panel B).46

45 To the degree that SSA retirement bene!ts re"ect deferred earnings rather than transfers per se, the trade-
induced increase in retirement bene!ts payments should not have a tax-related deadweight loss component.

46 These estimates use the combined wage and salary income of working-age adults ages 16–64 in each house-
hold divided by the number of working-age adults. Households are weighted by their number of working-age adults.

Table 9—Imports from China and Change in Household Income, 1990–2007: 2SLS Estimates 
Dependent variable: Ten-year equivalent percentage and real dollar change in average  

and median annual household income per working-age adult (in %pts and US$)
Average HH income/adult by source Median HH income/adult

Total
Wage-
salary

Business 
invest

SocSec + AFDC Total
Wage-
salary

(1) (2) (3) (4) (5) (6)
Panel A. Percent change
(∆ imports from China −1.48*** −2.14*** −0.51 2.12*** −1.73*** −2.32*** to US)/worker (0.36) (0.59) (0.74) (0.58) (0.38) (0.51)
R2 0.69 0.43 0.76 0.52 0.53 0.52

Panel B. Dollar change
(∆ imports from China −492.6*** −549.3*** 40.1 17.3*** −439.9*** −476.5*** to US)/worker (160.4) (169.4) (116.7) (4.3) (112.7) (122.2)
R2 0.63 0.40 0.72 0.51 0.49 0.48

Notes: N = 1,444 (722 CZs × 2 time periods). Per capita household income is de!ned as the sum of individ-
ual incomes of all working-age household members (age 16–64), divided by the number of household members 
of that age group. Total income comprises wage and salary income; self-employment, business, and investment 
income; social security and welfare income; and income from other nonspeci!ed sources. Social security and wel-
fare income in column 4 includes social security retirement, disability, and supplementary income, aid to families 
with dependent children (AFDC), and general assistance. All regressions include the full vector of control variables 
from column 6 of Table 3. Robust standard errors in parentheses are clustered on state. Models are weighted by start 
of period CZ share of national population. 

*** Signi!cant at the 1 percent level.
 ** Signi!cant at the 5 percent level.
  * Signi!cant at the 10 percent level.

A $1,000 increase in import exposure reduces household income per adult by
$492 on average
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 equations (1) and (3), the total exposure of United States region i to imports from 
China is

   ∑  
j
   
 
      E ijt 

 _  E ujt 
     

∆ M  ucjt  +  ∑  
o≠c

  
 
      X oujt 

 _  X ojt 
   ∆ M  ocjt 

  __   E it    .

This expression differs from equation (3) due to the second summation term, which 
captures growth in third markets’ imports from China (∆ M  ocjt ) weighted by the ini-
tial share of spending in these markets on US produced goods ( X oujt / X ojt ). The large 
share of spending most countries devote to domestic goods means that the imputed 
share of expenditures directed toward US products is small. Allowing for US expo-
sure to China through third markets increases the mean change in China import 
exposure for CZs by only 21 percent.

Table 10—Adding Exposure to Indirect Import Competition  
or Exposure to Net Imports, 1990–2007: 2SLS and OLS Estimates 
Dependent variables: Ten-year equivalent changes of indicated variables

I. Employment/pop II. Log wages III. Transfers, wage inc

Mfg Nonmfg Mfg Nonmfg
log 

transfers
Avg log HH 

wage inc
(1) (2) (3) (4) (5) (6)

Panel A. Baseline results: Gross Chinese imports per worker (2SLS)(∆ imports from China to US)/ −0.60*** −0.18 0.15 −0.76*** 1.01*** −2.14*** worker (0.10) (0.14) (0.48) (0.26) (0.33) (0.59)
Panel B. Domestic plus international exposure to Chinese exports (2SLS)(∆ domestic + intn’l exposure to −0.51*** −0.12 0.16 −0.60*** 0.87*** −1.77*** Chinese imports)/worker (0.08) (0.12) (0.42) (0.23) (0.27) (0.49)
Panel C. Exposure to !nal goods and intermediate inputs (2SLS)(∆ imports from China to US net −0.49*** −0.01 0.71 −0.41 0.84** −1.23 of i’med inputs)/worker (0.12) (0.20) (0.52) (0.37) (0.36) (0.82)
Panel D. Net Chinese imports per worker (2SLS)(∆ net imports of US from China)/ −0.45*** −0.09 0.46 −0.47* 0.73** −1.39** worker (0.10) (0.15) (0.42) (0.27) (0.35) (0.58)
Panel E. Change in China-US productivity differential (OLS gravity residual)∆ comparative advantage China −0.29*** −0.03 0.04 −0.26* 0.53*** −0.78*** (gravity residual) (0.04) (0.08) (0.28) (0.15) (0.14) (0.25)
Panel F. Factor content of net Chinese imports per worker (2SLS)(∆ factor content of net imports −0.57*** −0.12 0.59 −0.66** 0.81** −1.70*** from China)/worker (0.10) (0.15) (0.50) (0.26) (0.36) (0.54)
Notes: N = 1,444 (722 CZs × 2 time periods). The estimates in panel A correspond to the main results of the pre-
ceding Tables 5, 7, 8, and 9. The mean (and standard deviation) of the trade exposure variables is 1.88 (1.75) in 
panel A; 2.28 (2.17) in panel B; 1.46 (1.48) in panel C; 1.58 (1.66) in panel D; 1.40 (1.79) in panel E; and 1.50 (1.48) in panel F. The 2rst stage coef2cient estimate is 0.61 (s.e. 0.07) for the models in panel B; 0.72 (0.09) for 
the 2nal goods import instrument and −1.05 (0.25) for the intermediate inputs import instrument in panel C; 0.70 (0.10) for the import instrument and −0.32 (0.08) for the export instrument in panel D; and 0.72 (0.07) for the 
import instrument and −0.28 (0.06) for the export instrument in panel F. All regressions include the full vector of 
control variables from column 6 of Table 3. Robust standard errors in parentheses are clustered on state. Models are 
weighted by start of period CZ share of national population.

*** Signi2cant at the 1 percent level.
 ** Signi2cant at the 5 percent level.
  * Signi2cant at the 10 percent level.
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Is Trade with China Good for the US?

Impossible to answer this question using variations in outcomes across local
labor markets

But the paper highlights the importance of the distributional effects of
trade—even if total gains from trade exceed total losses, the loss to losers can
be very significant
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