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Appendix Tables

Table A1: Descriptive statistics

(1) (2) (3)
1990 2000 2007

Variable Mean/SD Mean/SD Mean/SD

Chinese import exposure indicators

(Imports from China to US)/(workers in 1990) (in kUS$) 0.29
(0.32)

1.32
(1.18)

3.56
(2.79)

(Imports from China to US)/(workers in 2000) (in kUS$) 0.25
(0.27)

1.09
(0.90)

2.93
(2.12)

American Community Survey (ACS)\Census variables

Share of 16-19 population enrolled in high school (HS) 54.45
(4.89)

58.68
(4.88)

54.71
(5.08)

Share of 16 population enrolled in HS 92.59
(1.90)

94.81
(1.85)

95.49
(2.00)

Share of 17 population enrolled in HS 83.35
(3.84)

86.22
(3.66)

85.71
(3.75)

Share of 18 population enrolled in HS 41.68
(6.90)

45.75
(6.67)

31.33
(6.73)

Share of 19 population enrolled in HS 9.62
(3.19)

8.81
(2.65)

5.67
(2.30)

Share of 18-19 population graduated from HS 60.99
(7.05)

58.20
(6.47)

72.05
(6.10)

Share of 19-20 population graduated from HS 78.33
(6.72)

77.49
(6.35)

85.65
(4.36)

Share of 20-21 population graduated from HS 81.63
(6.66)

80.35
(6.37)

87.17
(4.15)

Share of 18-25 population graduated from HS 77.11
(6.17)

75.63
(5.59)

83.24
(4.10)

Share of 18 population graduated from HS 44.93
(7.59)

41.41
(7.01)

60.67
(7.99)

Share of 19 population graduated from HS 75.70
(7.09)

75.32
(6.61)

84.45
(5.09)

Share of 16-19 population dropped out from HS 11.25
(3.01)

9.80
(2.80)

6.45
(2.03)

Common Core of Data (CCD) variables

Diplomas/17 population 64.67
(12.64)

62.73
(11.85)

66.02
(12.73)

Diplomas/8th grade enrollment in t-4 77.16
(12.41)

74.33
(12.83)

76.48
(12.42)

9th grade enrollment(t-3)/8th grade enrollment(t-4) 110.12
(7.60)

112.78
(9.12)

111.08
(7.65)

10th grade enrollment(t-2)/8th grade enrollment(t-4) 101.97
(7.98)

100.11
(6.57)

100.02
(5.76)

11th grade enrollment(t-1)/8th grade enrollment(t-4) 92.69
(8.31)

89.29
(7.27)

89.57
(12.94)

12th grade enrollment(t)/8th grade enrollment(t-4) 84.01
(9.06)

81.47
(9.89)

85.11
(13.46)

Total revenue per pupil (2015 US$) 9856.69
(2482.70)

11956.38
(2344.78)

14104.17
(3578.40)

Total expenditure per pupil (2015 US$) 9994.92
(2461.87)

12221.61
(2523.98)

14266.70
(3508.65)

Notes: 722 CZs. Statistics are weighted by 1990 CZ population. The variable diploma/8th-grade enrollment has
663, 695, and 684 observations in 1990, 2000, and 2007, respectively, reflecting the trimming of ratios greater than
one.
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Table A2: Effect of local change in imports from China on school (high school or college) enrollment
by age groups, 1990-2007

Age group

16-19 16 17 18 19
(1) (2) (3) (4) (5)

∆ Import exposure 0.756 0.242 0.737 1.098 0.529
(0.187)*** (0.142)* (0.180)*** (0.320)*** (0.295)*

1990 mean (× 100) 77.27 93.14 88.26 73.56 57.42
R2 0.25 0.12 0.00 0.21 0.47
Year FE Yes Yes Yes Yes Yes
Controls Yes Yes Yes Yes Yes

Notes: N=1,444 (722 CZs). Each column presents the results from an instrumental variables specification, as
described in Section IV. The dependent variable is the interval difference (2000-1990 and 2007-2000) for the indicated
educational share measured from the ACS/Census enumerations. ∆ Import exposure, measured in millions of dollars
per capita, is the focal explanatory variable. Covariates include: Percentage of employment in manufacturing,
percentage of college educated population, percentage of foreign-born population, percentage of employment among
women, percentage of employment in routine occupations, average offshorability index of occupations, and census
division dummies. Standard errors are clustered at the state level, and data are weighted by the start of period
share of the national population. First-stage F-statistic: 47.64. *** p<0.01, ** p<0.05, * p<0.1.
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Table A3: Heterogeneous effect of local change in imports from China by maximum compulsory
attendance age, 1990-2007

(1) (2) (3) (4)
Age group

16 17 18 19

Panel A: High school dropouts
∆ Import exposure -0.056 -0.463 0.208 0.679

(0.106) (0.194)** (0.267) (0.270)**
∆ Import exposure × Max CA age 16-17 -0.161 -0.085 -1.022 -0.803

(0.152) (0.189) (0.240)*** (0.246)***

1990 mean (× 100) 6.32 10.11 13.39 14.68
R2 0.14 0.03 0.45 0.59

Panel B: High school enrollment
∆ Import exposure 0.308 0.885 0.824 0.175

(0.164)* (0.506)* (0.760) (0.189)
∆ Import exposure × Max CA age 16-17 0.052 0.271 0.533 0.013

(0.186) (0.582) (0.727) (0.237)

1990 mean (× 100) 92.59 83.35 41.68 9.62
R2 0.11 0.11 0.75 0.31

Year FE Yes Yes Yes Yes
Controls Yes Yes Yes Yes

Notes: N=1,444 (722 CZs). Each column presents the results from an instrumental variables specification, as
described in Section IV. The dependent variable is the interval difference (2000-1990 and 2007-2000) for the indicated
educational share measured from the ACS/Census enumerations. ∆ Import exposure, measured in millions of dollars
per capita, is the focal explanatory variable. Max CA age 16-17 is a dummy variable that takes the value of 1
for states with 16 or 17 as maximum compulsory attendance age and 0 for states with the maximum compulsory
attendance age of 18. Covariates include: Percentage of employment in manufacturing, percentage of college
educated population, percentage of foreign-born population, percentage of employment among women, percentage
of employment in routine occupations, average offshorability index of occupations, and census division dummies.
Standard errors are clustered at the state level, and data are weighted by the start of period share of the national
population. First-stage F-statistic: 16.92. *** p<0.01, ** p<0.05, * p<0.1.
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Table A4: Replication of Greenland and Lopresti (2016) using 2005-2007 ACS instead of 2006-2008
ACS.

Graduation ratio

GL (2016) baseline results BT replication

OLS IV IV OLS IV IV
(1) (2) (3) (4) (5) (6)

∆ Import exposure 1.336 2.470 3.550 1.157 2.045 3.251
(0.354)*** (0.546)*** (1.647)** (0.249)*** (0.385)*** (1.165)***

First-stage F statistic 162.28 21.78 162.26 21.78
R2 0.038 0.011 0.276 0.050 0.020 0.169
Observations 1,432 1,432 1,432 1,428 1,428 1,428

Year FE No No Yes No No Yes
Controls No No No No No No
CZ FEs No No Yes No No Yes

Notes: In Columns 1-3, we replicate GL (2016) using data they shared with us. In Columns 4-6, we replicate
Greenland and Lopresti (2016) main results using 2005-2007 data rather than 2006-2008 data. The number of
diplomas and 17-years-old is obtained from CCD and ACS/Census, respectively. Estimated coefficients are almost
identical when we restrict the analysis to CZ-year observations not missing in both GL and our dataset. Standard
errors are clustered at the state level, and data are weighted by the start of period share of the national population.
*** p<0.01, ** p<0.05, * p<0.1. The critical values in the Montiel-Olea and Pflueger weak IV test for 5% significance
level are 37.42, 23.11, 15.06 and 12.04 for the 5%, 10%, 20% and 30% of worst case bias, respectively.

4



Table A5: Replication of effects of Imports from China and on Manufacturing Employment

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

Panel A: Pure replication

∆ Import exposure -0.7460 -0.6104 -0.5376 -0.5080 -0.5625 -0.5964
(0.068)*** (0.094)*** (0.091)*** (0.081)*** (0.096)*** (0.099)***

Percent. of employmentin manufacturing −1 -0.0355 -0.0521 -0.0613 -0.0563 -0.0402
(0.022) (0.020)*** (0.017)*** (0.016)*** (0.013)***

Percent. of college educated population −1 -0.0082 0.0131
(0.016) (0.012)

Percent. of foreign born population −1 -0.0071 0.0304
(0.008) (0.011)***

Percent. of employment among women −1 -0.0541 -0.0059
(0.025)** (0.024)

Percent. of employment in routine occupations −1 -0.2301 -0.2449
(0.063)*** (0.064)***

Avg. offshorability index of occupations −1 0.2440 -0.0590
(0.252) (0.237)

Panel B: Adding CZ fixed effects

∆ Import exposure -1.0649 -1.1912 -1.1912 -0.9448 -1.1572 -0.9462
(0.211)*** (0.257)*** (0.257)*** (0.218)*** (0.255)*** (0.217)***

Percent. of employmentin manufacturing −1 -0.0870 -0.0870 -0.0391 -0.0661 -0.0452
(0.046)* (0.046)* (0.048) (0.050) (0.045)

Percent. of college educated population −1 -0.0562 -0.0581
(0.068) (0.064)

Percent. of foreign born population −1 -0.0150 0.0118
(0.082) (0.066)

Percent. of employment among women −1 -0.3331 -0.3347
(0.095)*** (0.090)***

Percent. of employment in routine occupations −1 -0.3639 0.1635
(0.127)*** (0.156)

Avg. offshorability index of occupations −1 -0.0584 -0.2476
(0.798) (0.664)

Number of czone 722 722 722 722 722 722
Census division dummies No No Yes Yes Yes Yes

Notes: N=144 (722 commuting zones × 2 periods). Panel A replicates Autor, Dorn and Hanson (2013) Table 3. In
Panel B, we add Commuting Zone (CZ) fixed effects to the specification. *** p<0.01, ** p<0.05, * p<0.1.

5



Table A6: Impacts of trade exposure on education outcomes and cohort size, alternative method-
ologies for adjusting standard errors

N Baseline AKM
(1) (2) (3)

A: Educational attainment

HS enrollment for 16-19 years old 1444 0.854 0.854
(0.228)*** (0.353)**

Dropout rate for 16-19 years old 1444 -0.281 -0.281
(0.142)** (0.212)

11th grade enroll.(t-1)/8th grade enroll(t-4) 1440 1.651 1.651
(1.148) (0.670)**

12th grade enroll.(t)/8th grade enroll(t-4) 1439 2.484 2.484
(1.104)** (0.723)***

HS graduates for 18-19 years old 1444 -0.631 -0.631
(0.229)*** (0.312)**

Diplomas/8th grade enrollment in t-4 1342 0.907 0.907
(0.413)** (0.545)***

Diplomas/17 population 1342 0.835 0.835
(0.404)** (0.494)**

B: Cohort relative size

19-20 population/ 16-17 population (logs.) 1444 -0.016 -0.016
(0.007)** (0.012)**

19-21 population/ 16-18 population (logs.) 1444 -0.014 -0.014
(0.006)** (0.012)**

C: Private enrollment

As a percent of 16-19 population 1444 0.070 0.070
(0.060) (0.074)

As a percent of 16-19 school enrollment 1444 -0.036 -0.036
(0.111) (0.129)

D: School Finance

Total revenue per pupil 1442 -393.2 -393.2
(135.3)*** (137.4)***

Local revenue per pupil 1442 -158.7 -158.7
(89.3)* (86.3)*

State revenue per pupil 1442 -238.1 -238.1
(78.1)*** (116.1)***

Total expenditure per pupil 1442 -416.8 -416.8
(109.6)*** (131.6)***

K-12 expenditure per pupil 1442 -267.2 -267.2
(92.6)*** (107.3)***

Capital outlays per pupil 1442 -144.8 -144.8
(41.5)*** (59.6)**

Notes: Column 1 presents estimation results with standard errors clustered at the state levels. Columns 2 presents
the standard error using the Adão, Kolesár and Morales (AKM) method. AKM standard errors were calculated
using the user-written STATA command ivreg ss. We used the command options that (i) imposes the null hypothesis
in the estimation of the regression residuals (due to its better finite-sample performance relative to the other options)
and (ii) allow for correlation of the industry shocks at the three-digit SIC level. All regressions include covariates.
*** p<0.01, ** p<0.05, * p<0.1.
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Table A7: Impacts of trade exposure on education outcomes and cohort size, comparison of Autor-
Dorn-Hanson and Pierce-Schott measures

Trade exposure
Trade exposure in SDs

N Baseline NTR Gap Baseline NTR Gap
(1) (2) (3) (4) (5)

A: Educational attainment

HS enrollment for 16-19 years old 1444 0.854 30.288 2.187 1.787
(0.228)*** (9.367)***

Dropout rate for 16-19 years old 1444 -0.281 -12.288 -0.721 -0.725
(0.142)** (5.099)**

11th grade enroll.(t-1)/8th grade enroll(t-4) 1440 1.651 51.732 4.226 3.052
(1.148) (39.579)

12th grade enroll.(t)/8th grade enroll(t-4) 1439 2.484 72.182 6.359 4.259
(1.104)** (38.103)*

HS graduates for 18-19 years old 1444 -0.631 -10.150 -1.616 -0.599
(0.229)*** (11.929)

Diplomas/8th grade enrollment in t-4 1342 0.907 32.914 2.322 1.942
(0.413)** (22.433)

Diplomas/17 population 1342 0.835 47.069 2.137 2.777
(0.404)** (13.596)***

B: Cohort relative size

19-20 population/ 16-17 population (logs.) 1444 -0.016 -0.888 -0.040 -0.052
(0.007)** (0.305)***

19-21 population/ 16-18 population (logs.) 1444 -0.014 -0.834 -0.035 -0.049
(0.006)** (0.267)***

C: Private enrollment

As a percent of 16-19 population 1444 0.070 3.794 0.179 0.224
(0.060) (2.073)*

As a percent of 16-19 school enrollment 1444 -0.036 -0.722 -0.093 -0.043
(0.111) (2.636)

D: School Finance

Total revenue per pupil 1442 -393.2 -16278.2 -1006.5 -960.4
(135.3)*** (4261.9)***

Local revenue per pupil 1442 -158.7 -11745.1 -406.3 -693.0
(89.3)* (3239.0)***

State revenue per pupil 1442 -238.1 -4737.0 -609.4 -279.5
(78.1)*** (2233.7)**

Total expenditure per pupil 1442 -416.8 -14929.9 -1067.0 -880.9
(109.6)*** (4389.1)***

K-12 expenditure per pupil 1442 -267.2 -12064.4 -683.9 -711.8
(92.6)*** (3467.2)***

Capital outlays per pupil 1442 -144.8 -2806.2 -370.7 -165.6
(41.5)*** (2096.5)

Notes: Coefficients in Column 3 are calculated from the estimation of α1 in the following equation: ∆Yct =
α1Postt × NTRgapc + α2Xct + γt + εct, where c and t are CZ and time index, respectively. NTRgapc is the
employment-share weighted average across industry-specific NTR gaps in the CZ. Post is a dummy variable for
the year 2007. Xct are the start-of-decade controls included in all our baseline specifications and γt is a time fixed
effect. Standard errors are clustered at the state level. The SDs in trade exposure for our baseline and for the
NTR-gap specifications are 2.56 and 0.059, respectively. *** p<0.01, ** p<0.05, * p<0.1.
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Figure A1: Correlations in level and decennial differences between high school graduation rates
and 16-19 dropout rates (1990-2007)
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Notes: Every dot represents a CZ. Diploma and enrollment variables are constructed using CCD district-level

information. Panel A illustrates the unconditional correlation derived from pooled 1990-2007 data. Panel B stack

differences for the two periods, 1990 to 2000 and 2000 to 2007. Dropout rates are constructed from ACS/Census.

Variables constructed from CCD show fewer observations due to missing values in some districts.
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Data Appendix

Census and American Community Survey (ACS)

For 1980, 1990, and 2000, we employ the 5% sample of the U.S. Census and, for 2007, the 2008

3-year ACS (Ruggles et al., 2019). The 2008 3-year ACS puts together the yearly ACS from

2006, 2007, and 2008 and adjusts the individual weights such that the estimated indicators

estimated from this dataset are representative for this period. The county and commuting-zone

level aggregation was done using the crosswalk files provided by Autor and Dorn (2013).

Common Core of Data (CCD)

The ELSI table generator provided by the National Center for Education Statistics (NCES) is

used to extract the CCD observations (to access the Elsi table generator, go to

https://nces.ed.gov/ccd/elsi/tableGenerator.aspx)

Diploma counts and enrollment information. We extracted the number of diplomas

(Completers section) and K-12 enrollment (Enrollment section) variables at the school

district level and the county codes from the table generator for the periods 1988-1991,

1999-2001, and 2006-2008. The information we use covers only public schools (information

for private schools is available only since 1997). School districts themselves report the

number of diplomas. The by-grade enrollment variables that we use result from aggregating

enrollment across schools within a district (NCES makes the aggregation). Schools report

by-grade enrollment at a point in time, which is typically October. To create smoothed

estimates of every variable for each year in our analysis (1990, 2000, and 2007), we

averaged the extracted information over the three years of non-missing information we had

within each period. After this, we kept those districts for which there was information in

the three years of analysis in order to construct a balanced panel at the district level. Then

we aggregated the information at the county level and collapsed it at the commuting-zone

level using Autor and Dorn (2013) crosswalk files.

Revenue and expenditure per pupil. We used the expenses and revenue information

at the district level provided in the “General Finance” section for the periods 1988-1991,
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1999-2001, and 2006-2008. We used the following variables from the “Major total and

subtotals” subsection: Total General Revenue, Total Revenue - Local Sources, Total

Revenue - State Sources, Total Expenditures, Total Current Expenditures - El-Sec

Education (we label this variable as K-12 expenditure in our analysis), Total Expenditures -

Capital Outlay, Total Current Expenditures - Non El-Sec Programs, and Fall membership.

In order to create smoothed estimates of every variable for each year in our analysis (1990,

2000, and 2007), we averaged the extracted information over the three years of non-missing

information we had within each period. Because there is no data for 1990, information for

this year was approximated by interpolating information from 1989 and 1991. After this,

we kept those districts for which there was information in the three years of analysis to

construct a balanced panel at the district level. Then, we aggregated the data at the county

level, collapsed it at the commuting-zone level (using Autor and Dorn 2013 crosswalk files),

and divided the finance totals by the fall enrollment to obtain the per-pupil ratios.

There is no information for capital outlays for years before 1997. Therefore, we

approximated this variable using the difference between total expenditure and K12 plus

non-K12 expenditure (Total Current Expenditures in Non-El-Sec Programs ). We could

corroborate a high correlation in levels (0.8) and difference (0.7) between this

approximation and the reported variable for information from 2000 and 2007.
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