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Numbers abound in the “China shock” narrative. In the Wall Street Journal,
Treasury Secretary Scott Bessent (2025) claims that higher tariffs are necessary be-
cause “3.7 million Americans lost their jobs” as a result of China joining the World
Trade Organization in 2001. Bessent cites the research of the economists David
Autor, David Dorn, and Gordon H. Hanson, two of whom have also warned in
the New York Times that the United States risks facing a “China shock 2.0” unless
it reorients its economic policy. “The first time China upended the U.S. economy,
between 1999 and 2007,” Autor and Hanson (2025) state, “it helped erase nearly
a quarter of all U.S. manufacturing jobs.” They call for the federal government to
embrace industrial policy, while also investing in “universities with vibrant STEM
programs,” such as Harvard and the Massachusetts Institute of Technology.

Yet an analysis of the underlying econometrics reveals that the empirical ba-
sis of these claims is fragile. When Kirill Borusyak, Peter Hull, and Xavier Jaravel’s
(2022) corrections to Autor et al.’s research design are applied, the negative effects
on living standards— what Autor et al. (2013, 2121) describe as “higher unemploy-
ment, lower labor force participation, and reduced wages”—disappear. In addition,
Autor et al.’s claim that Chinese imports caused “one-quarter of the contemporane-
ous aggregate decline in US manufacturing employment’ has no meaningful empir-
ical basis. Itis a big, attention-grabbing number that the Difference-in-Differences
(DiD) model used by Autor et al. cannot actually produce. Such issues recur, more-
ovet, in various other articles that Autor et al. (2019; 2020; 2021) subsequently
produced to reinforce their “China shock” narrative.”

! Department of Economics, University of Birmingham, United Kingdom. Email:
joefrancis505@gmail.com. Peter Hull, Joseph Richardson, and thtee anonymous referees kindly pro-
vided comments on an eatlier draft. All opinions expressed and errors made are the author’s own.

% Winship (2025) provides a helpful survey of previous critiques of Autor et al. For a recent exploration
of potential exclusion restriction violations (an issue not addressed here), see Kaestner (2026).
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WHIMSY AND FRAGILITY IN THE “CHINA SHOCK” NARRATIVE

A Disappearing Shock

Autor et al. (2013) begin with the negative correlation between manufactur-
ing employment as a share of the working-age population and Chinese imports as
a share of domestic expenditure on goods from 1987 to 2007, as reproduced here
in Figure 1. To test for causation, Autor et al. attempt to disentangle two potential
drivers of rising imports: supply-side changes in China, such as rising productivity
and falling trade barriers, and demand-side changes in the United States. The key
challenge, Autor et al. argue, is that the value of US imports from China per worker
(IPW,,,) is likely correlated with the error term, since unobserved US-specific de-
mand shocks could simultaneously increase imports from China and affect the man-
ufacturing employment share (L™). To address this endogeneity, they construct an
instrument using contemporaneous Chinese import growth into eight other devel-
oped countries to generate industry-level shocks. These shocks are then interacted
with lagged local industry employment shares, in a “shift-share” formula:
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Whereblim_l [L,,_y is region 7’ lagged (r—1) employment shate in industry 7,
AM"" is the growth in Chinese imports in industry 7 in other high-income
countries, and L, ;
ment is designed to isolate the supply-driven component of rising imports from

is the lagged national employment in industry 7. This instru-

China, allowing Autor et al. to address the endogeneity problem.

The results of this research design initially seem impressive. Using a stacked
DiD model with time fixed effects, Autor et al. compare 722 commuting zones
covering the United States. Exposure to Chinese imports is used as the treatment
variable, while the time fixed effects absorb any common shocks affecting the entire
country during a given period. The exposure is calculated by assigning national,
industry-level import shocks (the “shift”) to local commuting zones based on their
initial shares of industry employment (the “shares”). The research design thereby
aims to identify how the treatment group (more-exposed localities) fared relative
to the control group (less-exposed localities). In the most robust specification
(in Table 1’s Column 6), the coefficient for the change in imports from China per
worker appears large (—0.596) and statistically significant, leading Autor et al. (2013,
2138) to report finding “a sizable, robust negative impact of increasing import
exposure on manufacturing employment.”

Crucially, Autor et al.’s (2013, 2147, 2149) broader results suggest major neg-
ative effects on living standards: “Chinese import exposure significantly reduces
earnings in sectors outside manufacturing,” and there is “a substantial increase in
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government transfer payments to citizens in the form of increased disability, med-
ical, income assistance, and unemployment benefit payments.” There were “in-
voluntary reductions in labor force participation” (Autor et al. 2013, 2156, 2159),
while “reductions in both employment and wage levels lead to a steep drop in the
average earnings of households.” Hence, cheap Chinese imports did not simply
cause deindustrialization. These broader results suggest that the “China shock”
had devastating localized effects on living standards. China’s “import penetration”
had, it seemed, ravaged some communities.

Figure 1: The “China Shock,” 1987-2007
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Notes: The thick line shows US manufacturing employment in July as a percentage of the
population aged 15-64; the thin line shows US imports of goods from China as a per-
centage of domestic absorption of goods and structures (goods and structures GDP plus
goods imports minus goods exports). Calculated from the Bureau of Economic Analysis’s
National Income and Product Accounts (https://apps.bea.gov/iTable/?reqid=19&step=
2&isuri=1&categories=survey, Tables 1.1.5 and 1.2.5), the Bureau of Labor Statistics
(https://data.bls.gov/pdq/SurveyOutputServlet, series CES3000000001), the Cen-
sus Bureau (https://www.census.gov/foreign-trade/balance/c5700.html), and
the United Nations” World Population Prospects 2024 (https://population.un.org/wpp/).
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WHIMSY AND FRAGILITY IN THE “CHINA SHOCK” NARRATIVE

TABLE 1: Autor et al.’s (2013) Main Results

O 2 &) ) ©) ©)
A.2SLS
A Chinese imports to US (per worker) —0.746%+* —0.610%+* —0.538*+* —0.508*** —0.562%+* —0.596%+*
(0.068) (0.094) (0.091) (0.081) (0.096) (0.099)
Manufacturing employment share (%o)_, —-0.035 —0.052%* —0.061*** —0.056%** —0.040%*
(0.022) (0.020) 0.017) (0.0106) (0.013)
College-educated population (%)_; —0.008 0.013
(0.0106) (0.012)
Foreign-born population (%)_; —-0.007 0.030%*
(0.008) (0.011)
Female employment (%)_; —0.054* —0.006
(0.025) (0.024)
Employment in routine occupations (%)_; —0.230%** —0.245%F*
(0.063) (0.064)
Average offshorability of occupations_; 0.244 —0.059
(0.252) (0.237)
Census division dummies No No Yes Yes Yes Yes

B. First stage
A Chinese imports to OECD (per worker) 0.792%%* 0.664*+* 0.652%+* 0.635%+* 0.638%+* 0.631#+*

(0.080) (0.089) (0.094) (0.094) (0.091) (0.091)
F-statistic 97.54 55.50 48.39 45.61 49.49 47.64
Partial R? of IV 0.443 0311 0.293 0.280 0.279 0.272

C. Reduced form
A Chinese imports to OECD (per worker) —0.5971 %k —0.405%** —0.35(pkk —(0.322%k —0.359%k —0.376%k*
(0.069) (0.042) (0.040) (0.038) (0.039) (0.040)
Partial R of IV 0.211 0.094 0.076 0.068 0.089 0.097

Notes: There are 1,444 observations (722 commuting zones x 2 time periods). The dependent variable is 10 x the annual change in
manufacturing employment as a share of the working-age population (in percentage points). All regressions include a constant and a
dummy for the 2000-2007 period. First stage estimates in Panel B also include the control variables indicated in the corresponding
columns. Robust standard errors in parentheses are clustered on state. Models are weighted by start-of-period commuting zone share
of national population; Significance is assessed against the standard normal distribution, following Borusyak et al. (2022): *** » < 0.001,
¥ p < 0.01,* p<0.05,- p<0.10.

Yet these claims have drawn some criticism. Rodrigo Adao, Michal Kolesar,
and Eduardo Morales (2019) challenge the standard errors. They show that regions
with similar industry mixes share similar unobserved shocks, creating mechanically
correlated error terms (¢;) that standard clustering techniques fail to capture. Paul
Goldsmith-Pinkham, Isaac Sorkin, and Henry Swift (2020) focus on the core iden-
tification problem. They demonstrate that shift-share instruments are numerically
equivalent to using local industry shares (w;,) as instruments. Consequently, un-
der this interpretation, validity requires that these shares be exogenous. In Autor
et al’s case, this assumption is problematic because commuting zones with high
manufacturing concentrations likely had different long-run trajectories compared
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to other localities, creating significant omitted variable bias.

Borusyak et al. (2022) have nevertheless appeared to rescue the research de-
sign by returning to Autor et al’s original intuition that identification could come
from the shocks rather than the shares. They thereby counter the critique of
Goldsmith-Pinkham et al. Rather than depending on exogenous shares, Borusyak
et al. (2022, 189) treat the design as a natural experiment where shocks are “as-
good-as-randomly assigned, mutually uncorrelated, [and] large in number.” Cru-
cially, they prove that the shift-share IV estimator is mathematically equivalent
to running a regression at the level of the shocks, allowing researchers to assess
identification based on the exogeneity of the shocks (x,) even when the shares are
endogenous.

While applying this framework, Borusyak et al. correct for two sources of
mechanical correlation that inflated the magnitude of Autor et al.’s original results.
First, there is a timing mismatch: Autor et al. use lagged shares for the instrument
but start-of-period shares for the control. Correcting this inconsistency reduces
the coefficient from —0.596 to —0.489. Second, and more severe, is the prob-
lem of “incomplete shares”: Autor et al. omit the massive zero-exposure non-
manufacturing sector, which means the design was effectively driven by a single
dominant “missing” shock, reducing the effective sample size to just 3.5 shocks.
To fix this, Borusyak et al. interact that lagged manufacturing-share control with
period indicators, effectively forcing the comparison to occur within the manu-
facturing sector rather than between manufacturing and services. This correction
provides a valid effective sample size but further reduces the estimated effect to
—0.267, as shown in Table 2. The key causal effect of the “China shock” on the
manufacturing share of employment thus survives Borusyak et al’s corrections, al-
beit in a diminished form. The “China shock” narrative appears vindicated.

Yet Borusyak et al. do not discuss how their corrections make the negative
effects on living standards disappear. Borusyak et al’s Table C1 shows how their
corrections break the link that Autor et al. make between the “China shock” and var-
ious key dependent variables: the coefficient for unemployment growth falls from
0.221 to 0.063 (with a standard error of 0.060); for labor force non-participation
growth, from 0.553 to 0.098 (0.133); for log weekly wage growth, from —0.759
to 0.227 (0.242). These results are, however, found on page 42 of their online
Supplementary Appendix, and they are left undiscussed.

A more complete analysis demonstrates the extent to which the claims about
China’s devastating effects on living standards do not hold. Whereas Borusyak et
al. only applied their corrections to three of Autor et al’s results relating to living
standards, Tables 3 to 7 apply them to the full suite. The coefficients shrink and
sometimes flip sign. Table 3’s Panel B reproduces the —0.267 coefficient for the
manufacturing share of the working-age population from Table 2, but the coeffi-
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cient for the college-educated, non-manufacturing share (0.320) is positive and

TABLE 2: Borusyak et al.’s (2022) Corrections

O) 2 ©)
A. 2SLS
A Chinese imports to US (per worker) —0.596%F* —0.489%F* —0.267**
(0.114) (0.100) (0.099)
Manufacturing employment share (%),_; —0.040%*
(0.013)
Manufacturing employment share (%),_;, —0.059%** —0.047#4*
(0.011) (0.012)
Manufacturing employment share (%),_;, x 1[t = 2] —0.082%k*
(0.020)
Census division dummies Yes Yes Yes
Demographic and occupational controls Yes Yes Yes

B. First stage

A Chinese imports to OECD (per worker) 0.631%F* 0.659%** 0.610%+*
(0.0406) (0.051) (0.055)
Shift-share IV F-statistic 185.59 166.73 123.64
Partial R* of IV 0.272 0.274 0.214
C. Reduced form
A Chinese imports to OECD (per worker) —0.376%** —0.322%%% —0.163%**
(0.040) (0.039) (0.047)
Partial R* of IV 0.097 0.073 0.018

Notes: In Panel A, standard errors for the main variable of interest (A Chinese imports to the
US) are clustered by three-digit SIC code. For all other variables in Panel A, standard errors
are clustered by state. Panel B first-stage estimates and the F-statistic are from industry-level
regressions with standard errors clustered by SIC3 code. Panel C reduced-form estimates report
standard errors clustered by state. In the commuting-zone regtressions, the correction replaces
the contemporaneous manufacturing employment share control with the consistent lagged sum
of industry employment shares interacted with the period. The demographic and occupational
controls are those from Table 1. Columns 2-3 include 722 commuting zones and 397 industries,
each observed in two periods; Column 1 implicitly includes an additional two observations for
the non-manufacturing industry with a shock of zero in each period. Significance is assessed
against the standard normal distribution, following Borusyak et al. (2022): *** p < 0.001, ** p <
0.01,* » < 0.05, - p < 0.10.

statistically significant. In Table 4, meanwhile, the negative effects on wages found
by Autor et al. become statistically indistinguishable from zero, except for non-
college-educated men, who may have benefited once the incomplete shares issue
is addressed—the opposite of what would be expected from the “China shock”
narrative. Table 5 then adds further nuance: there is still a negative effect on manu-
facturing employment, but the effect on manufacturing wages is positive and statis-
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tically significant, suggesting that Chinese imports helped to shed low-wage jobs.
There was, as Table 6 indicates, some increase in government transfers, but the
amounts were tiny: $35 in annual per-capita transfers (ten-year-equivalent) for ev-
ery $1,000 increase in imports per worker.” Finally, in Table 7, the statistically
significant decreases in household incomes shrink and become statistically insignif-

icant.

TABLE 3: Employment Status of the Working-Age Population, 1990-2007

@ @ ©) ) ©)
Mfg. emp.  Non-mfg Unemp. Non-part. SSDI
emp. enrol.

A. Autor et al’s results

100 x log change in population counts —4.237 %% -0.274 4.927#%¢ 2.058- 1.466%*
(1.047) (0.651) (1.128) (1.080) (0.557)
Change in population shares:
All education levels —0.596%** -0.178 0.227%#¢ 0.553%+% 0.076**
(0.099) (0.137) (0.058) (0.150) (0.028)
College education —0.592%** 0.168 0.119%* 0.304%* -
(0.125) (0.122) (0.039) 0.113)
No college education —0.581%** —0.531%* 0.282%+* 0.831#* -
(0.095) (0.203) (0.085) (0.211)
B. Borusyak et al.-corrected
100 x log change in population counts —2.418** 0.543 2.200 0.655 1.364*
(0.749) (0.410) (1.405) (0.445) (0.555)
Change in population shares:
All education levels —0.267** 0.105 0.063 0.098 0.043-
(0.099) (0.145) (0.060) (0.133) (0.023)
College education -0.301* 0.320% 0.037 —0.056 -
(0.135) (0.132) (0.053) (0.103)
No college education —-0.190- —-0.046 0.066 0.170 -
(0.108) (0.191) 0.077) (0.222)

Notes: The coefficients are for A imports from China to US (per worker). The dependent variables are 10-
year equivalent changes in log population counts and population shares for manufacturing employment (Column
1), non-manufacturing employment (Column 2), unemployment (Column 3), non-participants in the labor force
(Column 4), and enrollment in Social Security Disability Insurance (SSDI). Panel A uses the same specification as
Column 6 in Table 1; Panel B follows Column 3 in Table 2. Significance is assessed against the standard normal
distribution as in Table 2: *** p < 0.001, ** p < 0.01, * p < 0.05, - p < 0.10. See Tables 1 and 2 for further details.

® Autor et al’s summary statistics (2013, 2161, Appendix Table 2) provide some context: the average
increase in Chinese imports per worker from 1990/1991 to 2007 was $3,290. Multiplying $35 by 3.29
gives a modest $115, compared to the average individual transfers per capita across commuting zones of
$3,338 in 1990; even Autor et al’s original coefficient of $58 barely seems worth reporting.
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TABLE 4: Wages, 1990-2007

Q) ) ©)

All workers Males Females

A. Autor et als results

All education levels —0.7592%* —0.8921** —0.6140**
(0.2526) (0.2937) (0.2374)

College education —0.7568* —0.9905%* —0.5255-
(0.3084) (0.3741) (0.2786)

No college education —0.8144*¢ —0.7031%* —1.1164***
(0.2357) (0.2496) (0.2781)

B. Borusyak et al.-corrected

All education levels 0.2274 0.1588 0.2408
(0.2424) (0.3043) (0.1790)

College education 0.1088 —-0.0288 0.2156
(0.2659) (0.3330) (0.2086)

No college education 0.4969- 0.6640* 0.0865
(0.2825) (0.3093) (0.3118)

Notes: The coefficients are for A imports from China to US (per worker). The dependent
variable is the 10-year change in average log weekly wage (in log points) for all workers (Column
1), males (Column 2), and females (Column 3), estimated separately for all education levels,
college education, and no college education. Panel A uses the same specification as Column 6
in Table 1; Panel B follows Column 3 in Table 2. Significance is assessed against the standard
normal distribution as in Table 2: *** p < 0.001, ** » < 0.01, * » < 0.05, - p < 0.10. See Tables 1
and 2 for further details.

TABLE 5: Employment and Wages in Manufacturing and Nonmanufacturing, 1990-2007

©) @ ©) ) ®) ©)
Manufacturing sector Nonmanufacturing sector
All College No college All College ~ No college
A. Autor et al’s results
100 x log change in number of workers =~ —4.2305%%*%  —3.9924#**  _4.4932%F*  _(.2741 0.2915 -1.0366
(1.0472) (1.1814) (1.2427) (0.6509) (0.5904) (0.7637)
Change in average log wage 0.1507 0.4585 —0.1012 —0.7612%*  —0.7433%  —0.8221***
(0.4823) (0.3402) (0.3692) (0.2605) (0.2975) (0.2461)
B. Borusyak et al.-corrected
100 x log change in number of workers ~ —2.4183%%  —22050%*  —-2.3685* 0.5428 0.9890* 0.2524
(0.7493) (0.7600) (1.0232) (0.4100) (0.4075) (0.5356)
Change in average log wage 1.1244* 1.1130%* 1.0730* 0.2152 0.1260 0.3883
(0.4996) (0.3984) (0.4740) (0.2070) (0.2276) (0.3120)

Notes: The coefficients are for A imports from China to US (per worker). The dependent variables are the 100 x log change in
number of workers and the change in average log wage, estimated separately for the manufacturing sector (Columns 1-3) and
nonmanufacturing sector (Columns 4—6), and by education level (all workers, college education, and no college education). Panel
A uses the same specification as Column 6 in Table 1; Panel B follows Column 3 in Table 2. Significance is assessed against the
standard normal distribution as in Table 2: *** p < 0.001, ** p < 0.01, * p < 0.05, - p < 0.10. See Tables 1 and 2 for further details.
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TABLE 6: Government Transfer Receipts, 1990-2007

@ @ ©) Q) ©) (©) 0] ®
Total TAA Unemp.  SSA ret. SSA dis. Medical Income Educ.
A. Autor et al’s results
Log change in transfer receipts per capita 1.013%* 14.406- 3.460- 0.717- 1.960** 0.542 3.039** 2.779%
(0.327) (7.588) (1.869) (0.383) (0.690) (0.489) (0.957) (1.315)
Dollar change in transfer receipts per capita 57.730%* 0.234 3.421 9.998- 8.395%kk 18.270 7.202%* 3.709%
(18.406) (0.174) (2.262) (5.4406) (2.205) (11.839) (2.352) (1.444)
B. Borusyak et al.-corrected
Log change in transfer receipts per capita 0.81 7%k —1.434 3.827 —-0.008 1.302%* 0.656- 1.802- 3.956%*
(0.215) (7.543) (2.482) (0.442) (0.529) (0.373) (0.961) (1.481)
Dollar change in transfer receipts per capita 34.834* -0.216 2.793 —3.458 4.556* 14.836 3.380- 4.906%+*
(13.721) (0.162) (2.703) (5.013) (1.989) (10.639) (1.827) (1.433)

Notes: The coefficients are for A imports from China to US (per worker). The dependent variables are log change in transfer receipts per capita and dollar
change in transfer receipts per capita for total transfers (Column 1), Trade Adjustment Assistance (TAA, Column 2), unemployment insurance (Column 3),
Social Security retirement benefits (Column 4), Social Security disability insurance (Column 5), medical transfers (Column 06), income assistance (Column
7), and education assistance (Column 8). Log TAA regressions use 1,436 observations; the other transfer regressions use 1,444. Panel A uses the same
specification as Column 6 in Table 1; Panel B follows Column 3 in Table 2. Significance is assessed against the standard normal distribution as in Table 2:

*x p < 0.001, ** p < 0.01, * p < 0.05, - p < 0.10. See Tables 1 and 2 for further details.

TABLE 7: Household Income, 1990-2007

M @ ©) Q) ©) ©)
Average HH income/adult Median HH income
Total Wage-sal.  Bus.-inv.  Soc. sec. Total Wage-sal.

A. Autor et al’s results
Percent change ~ —1.476%%%  _2.142%%  _0.510 211900 1,732k _D 3D(plokk
(0.364) (0.585) (0.742) (0.579) (0.381) (0.513)
Dollar change —492.636**  —549.332%* 40.137 17.317%6% 439 868*H* —476.486*
(160.362) (169.391) (116.689) (4.334) (112.696) (122.238)

B. Borusyak et al.-corrected

Percent change ~ —0.093 ~0.332 0.220 0.433 —0.017 —0.407
(0.370) (0.402) 0.876)  (0.623) (0.384) (0.430)
Dollar change 120385  —131.885 2217 3250  -20580  —77.974

(178.138)  (120.199)  (108.640)  (5497)  (116.017)  (111.123)

Notes: The coefficients are for A imports from China to US (per worker). The dependent vari-
ables are percent change and dollar change in average household income per adult for total income
(Column 1), wage and salary income (Column 2), business and investment income (Column 3), and
Social Security income (Column 4), as well as median household income for total income (Column
5) and wage and salary income (Column 6). Panel A uses the same specification as Column 6 in
Table 1; Panel B follows Column 3 in Table 2. Significance is assessed against the standard normal
distribution as in Table 2: *** p < 0.001, ** p < 0.01, * p < 0.05, - p < 0.10. See Tables 1 and 2 for

further details.
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Similar issues can then be found in later articles on the “China shock” nar-
rative. Autor et al’s (2019) findings about the marriage market largely disappear
following Borusyak et al’s corrections: there is still an effect on manufacturing em-
ployment, but the claims about the supposed social consequences appear unwar-
ranted, as shown here in Tables 8 to 12. Only a few coefficients remain nominally
significant. Similarly, the effects of exposure to Chinese imports on politics are
fragile: Autor et al. (2020, 3139) found “strong though not definitive evidence of
an ideological realignment in trade-exposed local labor markets that commences
prior to the divisive 2016 US presidential election.” With Borusyak et al’s correc-
tions applied, however, their main coefficient loses its already marginal significance,
as shown in Table 13, while Tables 14 and 15 demonstrate that little remains of their
secondary findings beyond a few marginally significant coefficients. And most re-
cently, Autor et al. (2021, 381) have found that the “impacts of import competition
on manufacturing employment, overall employment-population ratios, and income
per capita in more trade-exposed US commuting zones are present out to 2019”—
findings that weaken when Borusyak et al.’s corrections are applied. For the 2000—
2012 trade shock, with outcomes measured up to 2019, the manufacturing share
coefficient falls from the —1.79 found by Autor et al. to —0.95 after Borusyak et
al’s corrections. The personal-income-per-capita coefficient drops from —2.658 to
—1.035, while the already marginal statistical significance is lost. It is the same story:
there is a negative effect on the manufacturing share, but the supposed negative
effects on living standards are hard to see.

Borusyak et al’s corrections thus show imports from China having no statis-
tically significant negative effects on living standards in commuting zones that were
more exposed. Perhaps Chinese imports resulted in some reduction in the man-
ufacturing employment share. But without the connection to the living-standards
effects, it is unclear why this should have mattered. Once Borusyak et al’s cot-
rections are applied, then, the evidence for Autor et al’s narrative of catastrophe

disappears.”

*The same problem afflicts work that builds directly on Autor et al. Using their exposure measure and
instrument, Feler and Senses (2017) extend the design to local public finances, reporting that Chinese
imports cut local revenues, public services, and home values while raising unemployment and poverty.
By reusing Autor et al’s instrument, however, they inherit its incomplete-shares problem. Borusyak et
al’s corrections dissolve the effects on unemployment, labor-force non-participation, household income,
poverty, home values, local revenue, total expenditure, and school staffing. Some significance remains
for the effects on the rise in property crime and local education expenditure. See the replication materials
of this article for full results.
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TABLE 8: The Male-Female Employment Gap, 1990-2014

276

M @ ©) Q) ® ©)
Mfg. employment Employment gap
All Men Women Emp. Unemp. NILF

A. Autor et als results
Aimports from China ~ —1.06%%*  —0.99%F*  _1.09%k*  _0.65*% 0.19% 0.46-
0.17) 0.17) (0.20) (0.26) (0.09) (0.24)

B. Borusyak et al.-corrected

A imports from China  —0.47- ~0.04 088  —0.19  017-  0.02
(0.24) (0.30) (0.38) 029  (0.09  (0.29)

Notes: The coefficients are for the change in commuting-zone Chinese import penetration
(imports as a shate of initial absorption, in percentage points). The dependent variables are
10-year equivalent changes in the manufacturing employment share of the population aged
18-39, for all persons (Column 1), men (Column 2), and women (Column 3), and in the male-
female differential among those aged 18-39 in the shares employed (Column 4), unemployed
(Column 5), and not in the labor force (Column 6). Panel A reproduces the specification of
Autor et al. (2019), with standard errors clustered on state; Panel B applies Borusyak et als
(2022) corrections as in Table 2. All regressions include a dummy for the 2000-2014 period
and the full set of controls of Autor et al. (2019), and are weighted by the product of period
length and commuting-zone population share. There are 1,444 observations (722 commuting
zones x 2 periods). Significance is assessed against the standard normal distribution as in
Table 2: *¥* p < 0.001, ** p < 0.01, * p < 0.05, - p < 0.10.

TABLE 9: The Male-Female Earnings and Idleness Gaps, 1990-2014

@ @ ©) ) ©) ©)
Earnings gap (§) Idleness, 18-25

P25 Median P75 Emp. Insch. No sch.

A. Autor et al’s results
Aimports from China ~ —672%%  —445%  _847%  —0.64- -0.02 0.66**

(193) (191) (3349 (0349  (0.26)  (0.20)
B. Borusyak et al.-corrected
A imports from China ~ —350 174 -23  -025 -0.05 0.31
(232) (323) (409 (0.32)  (0.21)  (0.21)

Notes: The coefficients are for the change in commuting-zone Chinese import pene-
tration (imports as a share of initial absorption, in percentage points). The dependent
variables are 10-year equivalent changes in the male-female differential in annual earnings
of those aged 18-39, at the 25th percentile (Column 1), the median (Column 2), and the
75th percentile (Column 3), and in the male-female differential in idleness among those
aged 18-25: the shares employed (Column 4), not employed but in school (Column 5),
and neither employed nor in school (Column 6). Panels A and B are as in Table 8. *** p
< 0.001, ¥ » < 0.01,* » < 0.05, - p < 0.10.
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TABLE 10: The Male Share of Residents and Male Mortality, 1990-2014

©) @ ©) ) ©) ©) 0 ®) )
Male share Male mortality gap, ages 20-39 (deaths per 100,000)
18-39 18-25 Total Drugs HIV Homic. Suic. Accid. Other
A. Autor et al’s results

A imports from China —0.25% —-0.28 64.4+* 19.5%* 21.6* 14.0 2.4 4.0 7.7

0.11) (0.106) (22.3) (6.7) (8.6) 8.5) (4.3) (8.4) (5.5)
B. Borusyak et al.-corrected

A imports from China -0.13 —0.24- 44.1* 17.5% 1.6 6.3 -3.5 14.0 8.2

(0.10) 0.12) (21.3) (7.1) (10.2) (12.5) (3.7 9.9) (5.8)

Notes: The coefficients are for the change in commuting-zone Chinese import penetration (imports as a share of initial absorption,
in percentage points). The dependent variables are the 10-year equivalent change in the male share of residents aged 18-39 (Column
1) and 18-25 (Column 2), and the cumulative male-female mortality differential per 100,000 among those aged 20-39 from all causes
(Column 3), drug and alcohol poisoning (Column 4), HIV (Column 5), homicide (Column 6), suicide (Column 7), accidents (Column
8), and all other causes (Column 9). Mortality regressions additionally control for a ten-year lag of the male-female differential in total
mortality. Panels A and B are as in Table 8. *** p < 0.001, ** p < 0.01, * p < 0.05, - p < 0.10.

TABLE 11: Young Women’s Marriage and Fertility, 1990-2014

M ) ©) ) ®) ©) 0]

Marital status Fertility Poverty

Marr.  W/d/s Never Births  Childten Unm.mom  Child

A. Autor et al’s results

A imports from China  —0.95%*  —0.21%  1.16%* —1.54%*  _0.66**  0.52- 0.61*
(0.30) (0.11)  (0.33) 0.37) 0.23) (0.31) (0.26)
B. Borusyak et al.-corrected
A imports from China  —0.39 -0.10 0.50 -1.07* -0.41 0.24 -0.21
(0.38) 0.08)  (0.42) 0.52) (0.30) 0.47) (0.30)

Notes: The coefficients are for the change in commuting-zone Chinese import penetration (imports
as a share of initial absorption, in percentage points). The dependent variables are 10-year equivalent
changes, among women aged 18-39, in the share currently married (Column 1), widowed, divorced or
separated (Column 2), and never married (Column 3); the number of births per 1,000 women aged 20—
39 (Column 4); the share of women with children (Column 5); the share of mothers who are unmarried
(Column 6); and the share of children in households below the poverty line (Column 7). Panels A and B
are as in Table 8. *** » < 0.001, ** p < 0.01, * » < 0.05, - p < 0.10.
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TABLE 12: Household Composition, 1990-2014

O] (@) (©) (©) ®) ©) @)
Women’s household Children’s household

Spouse  Partner ~ Other  Marr. par. Cohab.  Single GP/oth.

A. Autor et als results
A imports from China  —0.81%*  —0.22 1.03%k (.35 —0.11 0.30%* 0.15
0.27) 0.12)  (0.30) (0.19) 0.07)  (0.11) 0.16)

B. Borusyak et al.-corrected

A imports from China  —025  —0.16  0.41 000 002 017  -0.14
034 (011)  (0.31) 0.19  (0.12)  (020)  (0.16)

Notes: The coefficients are for the change in commuting-zone Chinese import penetration (imports

as a share of initial absorption, in petcentage points). The dependent variables are 10-year equivalent
changes in the share of women aged 18-39 living with a spouse (Column 1), living with a partner
(Column 2), or in another household arrangement (Column 3), and in the share of children living
with a married parent (Column 4), a cohabiting parent (Column 5), a single parent (Column 6), or a
grandparent or other caregiver (Column 7). Panels A and B are as in Table 8. *** p < 0.001, ** p <
0.01,* » <0.05,- p <0.10.

TABLE 13: Presidential Voting

Republican presidential vote share

©) @
2000-2008 2000-2016
A. Autor et al.’s results
A imports from China 1.59- 1.71-
(0.85) (0.90)
B. Borusyak et al.-corrected
A imports from China 1.12 1.44
(1.24) (1.32)

Notes: The coefficients are for the change in commuting-zone Chinese import
penetration (imports as a share of initial absorption, in percentage points) over
2000-2008. The dependent variable is the change in the Republican share of the
two-party presidential vote (percentage points), over 2000—2008 in column (1) and
2000-2016 in column (2), reproducing the two outcome windows of Autor et al.
(2020) (their Panels A and B). Panel A reproduces the fully-controlled specification
of Autor et al. (2020, Column 5 of their Table 5), estimated across 3,107 counties
with standard errors clustered on commuting zone. Panel B applies Borusyak et
al’s (2022) corrections at Autor et al’s own county level (3,107 counties), as in
Table 2. All regressions include the full set of controls of Autor et al. (2020) and
are weighted by the total votes cast in each county in the 2000 presidential election.
Significance levels are as in Table 2: *** p < 0.001, ** p < 0.01, * p < 0.05, - p <
0.10.
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TABLE 14: Campaign Contributions

) ® ©) *
All Left Mod- Right
wing erate wing

A. Autor et al’s results

A imports from China 37.23 71.00* 23.60 46.05-
(21.05) (31.06) (19.63) (27.15)

B. Borusyak et al.-corrected
A imports from China 55.23 88.84 33.89- 67.80-
(31.93) (61.12) (17.47) (37.31)

Notes: The coefficients are for the change in commuting-zone Chinese import penetra-

tion (imports as a share of initial absorption, in percentage points) over 2002-2010. The
dependent variables are changes over 20022010 in campaign contributions per capita:
total contributions (Column 1) and contributions to candidates in the left (Column 2),
moderate (Column 3), and right (Column 4) terciles of the donor-ideology distribution.
Panel A reproduces the fully-controlled specification of Autor et al. (2020, Column 5 of
their Table 3), estimated across 3,772 county—district cells with standard errors clustered
on commuting zone and congressional district. Panel B applies Borusyak et al.’s (2022)
correction at Autor et al’s own county—district level, as in Table 13. All regressions
include the full set of controls of Autor et al. (2020) and are weighted by each county’s
share of its congressional district’s voting-age population in 2000. Significance levels
are as in Table 2: ¥** » < 0.001, ** p < 0.01, * p < 0.05, - p < 0.10.

TABLE 15: House Elections

@ ) C) ) ®) ©)
Turnout Rep. vote Solid Compet- Solid Rep.
(reg.) all Dem. itive Rep. elected
A. Autor et al’s results
A imports from China 5.27%F -1.08 —-0.95 6.10 —6.24 24.08*
(1.94) (5.98) (1.80) (4.93) (3.93) (12.07)
B. Borusyak et al.-corrected
A imports from China 4.43 -3.34 -0.20 3.66 —-0.81 25.78
(2.96) (7.55) (1.54) (2.506) (6.99) (13.36)

Notes: The coefficients are for the change in commuting-zone Chinese import penetration (imports as a share of
initial absorption, in percentage points) over 2002—-2010. The dependent variables are changes over 2002-2010
in voter turnout among registered voters (Column 1, in percentage points), the Republican share of the two-
party House vote across all districts (Column 2) and in solidly Democratic (Column 3), competitive (Column
4), and solidly Republican (Column 5) districts, and the probability that a Republican is elected (Column 6).
Panel A reproduces the fully-controlled specification of Autor et al. (2020, Column 5 of their Table 3), estimated
across 3,772 county—district cells (2,772 for turnout) with standard errors clustered on commuting zone and
congressional district. Panel B applies Borusyak et al’s (2022) correction at Autor et al.’s own county—district
level, as in Table 13. All regressions include the full set of controls of Autor et al. (2020) and are weighted by each
county’s share of its congressional district’s voting-age population in 2000. Significance levels are as in Table 2:

*E p < 0.001, ** p < 0.01, * p < 0.05, - p < 0.10.
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The Big Number

Autor et al’s (2013, 2121) headline claim—found in their abstract—that “im-
port competition explains one-quarter of the contemporaneous aggregate decline
in US manufacturing employment” also requires scrutiny. As detailed in their
Theory Appendix, Autor et al. (2013, 2140) use “the relationship between OLS
and 2SLS estimates to calculate the share of the variance in imports per worker
that stems from the exogenous supply-driven component, with the remainder at-
tributed to demand forces.” This, they report, implies “close to half (48 percent) of
the observed variation in rising Chinese import exposure can be attributed to the
supply-driven component.” As shown in greater detail in this article’s Appendix,
they then use that figure to adjust the coefficients from their regressions using the
formula:
uit

National effect = {él,ZSLS X Z AIPW,,, x weight, | x Partial R?

where the national effect equals the 2SLS coefficient (ﬂAl,z s1s) multiplied by the total
population-weighted observed change in import exposure across all commuting
zones (AIPW,,, x weight ) multiplied by the partial R? of the TV in the first stage.

The problem is that this formula has no basis in econometric theory. Using
the partial R* of the IV as a scaling factor is an ad hoc and meaningless proce-
dure: partial R* measures the share of variance in import exposure explained by
the instrument, not the share of total exposure attributable to an exogenous shock.
These are fundamentally different quantities: a decomposition of variance is not
equivalent to a decomposition of levels. If the instrument explains 48 percent of
the variance in AIPW,;,, this does not imply that 48 percent of >_  AIPW,;, repre-
sents exogenous variation. Autor et al. appear to have misunderstood what partial
R* represents.

In reality, a DiD model with time fixed effects can only identify relative local
effects, which cannot be translated into absolute national effects due to the prob-
lem of what has been called the “missing intercept” (Wolf 2023; Moll and Han-
ney 2025). Autor et al’s research design gives an indication of how much more
employment declined in high-exposure regions relative to low-exposure regions,
but not in the country as a whole. The time fixed effects () absorb the average
change in manufacturing employment across all commuting zones, which includes
both the “China shock” and all other common shocks and trends affecting the
manufacturing sector. To recover the aggregate national impact, it would be neces-
sary to decompose y, into a China-specific component and other factors, but the
model cannot do this. As a result, it can only indicate that high-exposure regions
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fared worse than low-exposure regions, without saying whether manufacturing em-
ployment would have been higher or lower without the “China shock.” Cheaper
Chinese imports may, for instance, have allowed workers to leave low-productivity
manufacturing for more productive jobs elsewhere. If this were the case, trade with
China could have raised living standards nationally even as it lowered the manufac-
turing share of employment in the most exposed commuting zones relative to the
least exposed.’

The formula is also applied in odd ways. In their Theory Appendix, Autor
et al. (2013, 2164) report their calculation as: “Bo,5 = —0.397, fyg ¢ = —0.746,
B, = —0.029, implying that . [(q, + ) = 0.48” This calculation has two
issues. First, the stated result (= 0.48) is incorrect, since the provided coefficients
yield a value of 0.51. Second, and more substantively, the calculation combines
the OLS and 2SLS coefficients from the specification in Column 1 of Table 1
with a residual coefficient (ﬂ;) that appears to be derived from the specification in
Column 2; the origins of the 0.48 discount factor are unknown because it does not
match the partial R* of any of their specifications. As Table 16 shows, had the
more robust specifications been used, Autor et al. would have reported that the
“China shock” caused around 11-12 percent of the decline in the manufacturing
share of employment over 1990—2007—considerably less than the “one-quarter”
they report in their abstract.

Versions of this formula reappear in subsequent articles. According to Ace-
moglu et al. (2016, S141), their “central estimates suggest job losses from rising
Chinese import competition over 1999-2011 in the range of 2.0-2.4 million.” To
arrive at this figure, however, they use the same kind of arbitrary scaling factor.
“Following Autor et al. (2013),” Acemoglu et al. (2016, S160) write, “we estimate
AID ¢ by multiplying the observed increase in import penetration AZP, with the

partial R-squared.” They then provide a partial R* of 0.56 from one of their spec-
ifications that is then applied to various other specifications, even when they are
based on different models and have different units (commuting zones rather than
industries). A discount factor of 0.57 then appears in Autor et al’s (2021) code,
without any explanation of its origins.

> Both Caliendo et al. (2019) and Galle et al. (2023) find a small net benefit to welfare of 0.2 percent from
trade with China when they attempt to model the missing intercept. Yet neither result is independent of
Autor et als research design. When Borusyak et al’s corrections are applied, Galle et al’s (2023, 9, Table
D.6) own Online Appendix shows that their identifying elasticity becomes statistically insignificant for
the baseline Autor et al.-style instrument in their flexibly controlled specifications.
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TABLE 16: Sensitivity Analysis of Autor et al.’s (2013) “China Shock”

Bors Bosis 8. Partial R* Job losses

millions % of total
Benchmark —0.596 0.48 1.53 21.0
Theory Appendix -0.397 -0.746  -0.029 0.51 2.05 287
Table 1, Column 1 -0.397 -0.746  -0.120 0.44 1.77 24.7
Table 1, Column2  -0210  -0.610  -0.029 0.31 1.02 14.2
Table 1, Column 3 -0.183 —-0.538 —0.037 0.29 0.84 11.8
Table 1, Column 4  -0.148 -0.508  —0.008 0.28 0.76 10.6
Table 1, Column 5 -0.161 -0.562  —0.006 0.28 0.84 11.7
Table 1, Column 6 -0.171 -0.596  -0.012 0.27 0.87 12.1

Notes: The benchmark row is Autor et al’s stated calculation—Table 1, column 6’ slope
(~0.596) scaled by their reported partial R* of 0.48. The Theory Appendix row recalculates
the coefficients printed in Autor et al’s (2013, 2164) appendix. The remaining rows apply
the same national-effect formula to the columns of Table 1, computed from the replication
with the 2000-2007 period expressed as an actual seven-year change.

Whimsy and Fragility

The “China shock™ narrative persists despite these issues. “Waves of inex-
pensive goods from China imploded the economic foundations of places where
manufacturing was the main game in town,” Autor and Hanson (2025) write in the
New York Times. They appear not to have noticed page 42 of Borusyak et al.’s (2022)
online Supplementary Appendix, where the negative effects on living standards
disappear once the manufacturing share of employment is propetly controlled for.
The narrative of how Chinese imports are “devastating parts of America” does not
have a meaningful empirical base. Once corrected, Autor et al’s research design
suggests that the negative effects of trade with China were minimal, even in those
places that were most exposed. It does not, after all, seem that China’s “import
penetration” ravaged local communities. The claims to the contrary in Autor et al.
were based on faulty econometrics.

In this way, Autor et al. illustrate how some longstanding weaknesses of
economics persist. In his famous article “Let’s Take the Con Out of Economet-
rics,” Edward E. Leamer (1983) highlighted the problem of “whimsy and fragility.”
As Leamer (1983, 43) explained, economists’ reported empirical findings often
relied on “whimsical assumptions” relating to the choice of controls, functional
forms, sampling, and so on. Apparently robust results could be revealed as fragile
when other equally or more defensible choices are made. Better research design
was supposed to provide the solution via instrumental variables, natural experi-
ments, difference-in-differences estimators, and the like. Joshua D. Angrist and
Jorn-Steffen Pischke (2009) provided the guide to the new paradigm. Angrist and
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Pischke (2010) even claimed to have taken the con out of econometrics, although
Leamer (2010) himself was unconvinced. Autor et al.’s “China shock” research pro-
gram suggests that he was right: their headline results are fragile, as Borusyak et al.
demonstrated, and whimsical, as illustrated by the use of partial R* to generate an
eye-catching but meaningless figure for national job losses.

Autor et al.’s research program has nevertheless been among the most influ-
ential products of the “credibility revolution.” Their research appears to have been
well-funded by the National Science Foundation and the Alfred P. Sloan, Russell
Sage, and Hewlett Foundations, among others.” And it has provided the main in-
tellectual justification for the trade policies pursued by the federal government of
the United States in recent years. Despite the whimsy and fragility of the “China
shock” narrative, it was adopted by politicians. Econometrics can, after all, be
harmful sometimes.

Appendix

Autor et al. (2013, 2133, 2163—64) describe a multi-step process to isolate the
national impact of supply-driven changes in Chinese imports. To do so, they begin
with the regression reported in Table 1, which relates the change in manufacturing
employment in a local labor market across the commuting zones to the change in
their exposure to Chinese imports:

AL =y, + B, AIPWY,

uit

/
+ )(l't(gz + el't

where ALY is the decadal change in the manufacturing employment share of the

working-age population in a specific commuting zone (¢); AIPW,,, is the change
in Chinese import exposure per worker in that commuting zone, which is the key
explanatory variable; X, represents a vector of control variables, such as the initial
share of manufacturing employment and various demographic characteristics. 4,
then becomes the coefficient of interest because it measures the effect of import
exposure on manufacturing employment.

The IV is used to decompose the observed import exposure (AIPW) into

two orthogonal parts. They are:
AIPW = AIPW}, + AIPWY,

where AIPW);, is the exogenous component predicted by the instrument, repre-
senting the “China shock”; and AIPIV, is the residual component not explained
by the instrument, which represents the demand shock and other sources of endo-

® See https://chinashock.info/funders/.
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geneity. The coefficient from a simple OLS regression, IBALO s> 1s then supposed
to capture a weighted average of the effects of both the supply and demand com-
ponents:

2 2

A 2 IALPW, A N

BroLs = Brasis > ) + o2 + By % i T 2
APy, T OaIPw APy, T OAIPw,

where ‘BALZS s 1s the 2SLS (or IV) coefficient, representing the effect of the supply-
driven component (AIPW},); [GALC is the coefficient for the residual (demand-

”fIPW N
driven) component (AIPW)); and the weights, — +;’; nd —2%___are

Ia1pwyy, Toarpw, NI RN A

the proportions of the total variance of import exposure (AIPW) attributable to

the supply and demand shocks, respectively.

The causal share of the “China shock” in national manufacturing job losses
is then estimated. Autor et al’s approach is to attempt to calculate the fraction of
the total variance in import exposure that is attributable to the exogenous, supply-
driven shock. For this, they use the partial R* of the IV in the first-stage regression:
that is, the share of variation in the endogenous variable (AIPW,,,) that is explained
by the IV (A]PVV;{V), after controlling for covariates. This share is derived by
rearranging the well-known formula that decomposes the OLS coefficient into its
IV and endogeneity bias components:

él,OLS = [él,ZSLS x (Partial R?) + [@Al,c x (1 — Partial R?)

where the partial R? from the OLS first stage is the share of variance from the
supply shock, which is solved as:

IBI,OLS - ﬂl,e

Partial R? = & -
181,ZSLS - zgu

where ﬂAl,zS s 1s the 2SLS coefficient, [EALO s 18 the OLS coefficient, and ﬁALg is the
coefficient on the residual component from the first stage. With the partial R* thus
calculated, Autor et al. then use it to scale their main 2SLS coefficient.

Two issues undermine this procedure. First, the partial R* measures the share
of the cross-commuting-zone variation in import exposure that is supply-driven,
whereas the national-effect formula rescales the increase in import exposure com-
mon to all zones; treating the supply-and-demand balance of that common increase
as identical to the balance of the between-zone variation is a further, unstated as-
sumption. Second, the two quantities are different kinds of object: the partial R*
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is built from variances (second moments), whereas the supply-driven share of the
increase in Chinese imports is a ratio of means (first moments). Writing p¢ and yp
for the national increases in import exposure attributable to supply and demand,
and 032 and a7} for the corresponding between-zone variances, the formula recovers
the correct supply share only when

A

(luS +{“D) )

7

+ 72 s

A
>}

that is,

There is, however, no reason why the ratio of the variances should equal the ratio
of the means. Consequently, the partial R” is the wrong quantity, and the national
figures Autor et al. derive from it have no clear meaning;

Data and Code

Data and Code used in this research is available here.
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