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Abstract

This paper provides the first causal evidence that the rise of offshoring has played a

significant role in the decline of labor market fluidity within manufacturing industries.

The role of offshoring has not only been statistically but also economically significant,

as increased exposure to offshoring explaining nearly 50 percent of the observed decline

in job reallocation in manufacturing industries between 1999 and 2011. This paper also

provides evidence that offshoring reduced fluidity through changes to the occupational

composition of industry employment. Industries that experienced the largest increase

in offshoring also experienced the largest reductions of the employment of high turnover

and offshorable occupations.
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1 Introduction

Over the past 30 years, there has been a significant reduction in U.S. labor market fluidity.

Beginning around 1990 the rate of job reallocation began to decline and has fallen by

roughly 25 percent in the over the interceding three decades. Employee turnover rates

have also seen marked reductions; though beginning to decline approximately a decade

later, they too have fallen by nearly the same percentage and over this period the rate

of excess churn in labor markets has also declined.1 These trends can be observed in

broad set of industries and have accelerated among many manufacturing industries since

the turn of the century. Understanding the cause of the decline in labor market fluidity

is important as reallocation of labor is an important driver of wage, employment and

productivity growth. (Davis and Haltiwanger, 2014) and has been linked to the decreased

pace of business dynamism (e.g. Decker et al., 2014, 2016).

While several hypotheses about the cause of this decline exist, and many find support in

the data, a significant portion of this trend remains unexplained. One cause for the decline

in labor market fluidity that has so far been overlooked is the potential role of international

trade. In this paper, I provide the first causal evidence that trade–and more specifically the

rise of offshoring–has played an important role in the decline in labor market fluidity within

manufacturing industries. This paper also provides evidence that offshoring reduced fluidity

by changing the occupational composition of employment. Manufacturing industries that

experienced the largest increase in offshoring also experienced the largest change in the

composition of employment away from high turnover and offshorable occupations. The

estimates suggest that offshoring has not only statistically but also economically significant

role in the decline in labor market fluidity, finding that offshoring explaining nearly 50

percent of the observed decline in job reallocation in manufacturing industries between

1999 and 2011.

The idea that trade may impact labor markets, through changes in employment and

labor market dynamics is not new. Haltiwanger et al (2004) establish a link between

increased trade openness and job reallocation in Latin American countries, while Kaplan

1Authors calculations based on the Quarterly Workforce Indicators.
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(2009) document that in Mexico, one of America’s largest trading partners, job reallocation

increased by 42% from 1986 to 2002 and churn within firms has also increased.2 However

to my knowledge, this is the first paper to provide evidence of the significant role that

offshoring has played in the decline in U.S. labor market fluidity and also provide evidence of

the underlying mechanism driving the reduction in fluidity. Specifically that offshoring has

caused a change in the composition of U.S. occupational employment–shifting employment

away from offshorable and high turnover occupations. In essense, it appears that domestic

firms have effectively offshored employment volatility and thereby reduced aggregate labor

market fluidity. These finding provide a new perspective on how China’s emergence and

its accession to the World Trade Organization (WTO) has impacted U.S. labor markets,

as studied by Autor, Dorn, and Hanson (2013), Acemoglu et al. (2016), Pierce and Schott

(2016), and among many others.3

I find that offshoring, induced by the rise of China, explaining nearly half of the decline

in job reallocation and 10 percent of job turnover during the period 1999-2011. Across

manufacturing industries, the decline in job reallocation and the decline in job turnover are

both highly correlated with the change in occupational employment compositions for both

offshorable and volatile occupations.4 I find that industries that experiment the largest

reductions in fluidity caused by exposure to offshoring also experience the largest reductions

in the employment share of offshorable occupations and of high turnover occupations,

providing evidence that the effect of offshoring on labor market fluidity operates, in part,

through altering in the composition of employment.5

2At the same time, export assembly plants in Mexico used to produce intermediates for U.S. products–a
specific type of offshoring–employment volatility is nearly twice as high as their American counterpart
(Bergin Feenstra and Hanson, 2009) and in theoretical work (Bergin Feenstra and Hanson, 2011) demonstrate
a channel through which offshoring could be a channel through which aggregate shocks in the U.S. can be
transmitted to low wage countries, amplifying employment volatility.

3See for example the summary by Autor, Dorn and Hansen (2015). Hummels et al. (2014) and Bloom,
Draca and Van Reenen (2015) document similar negative effects for European countries. The role of trade
in contributing to the decline in labor market fluidity may have wide-ranging consequences for the U.S.
economy that have been to this point ignored, potentially contributing to the pace of employment growth,
the slow pace of productivity growth and the weak growth in wages.

4Job reallocation is defined as the sum of job creation and job destruction stemming from establishment
expansion, contraction, birth, and death, and job turnover is defined as the sum of hires and separations of
workers within firms. For more details about these measure see section 2

5I also find that the decline in job reallocation is concentrated among young firms, providing suggestive
evidence that offshoring may allow firms to expand and contract without needing to adjust its labor force.
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The novel finding that offshoring changes in the occupational composition of industries

engaging in intermediate goods trade may also point to a source of comparative advantage

in intermediate goods markets due to differences in labor market adjustment costs across

countries, which would in tern point to a potential countervailing positive effect of the

decline in fluidity on aggregate welfare.6 Lastly, it should be noted that while the focus of

this paper is manufacturing industries, it needn’t be the case that offshoring only explains

changes in labor market fluidity in these industries. With the rise of service offshoring its

it entirely possible that the changes in occupational composition documented in this paper

are also occurring within service industries. However, given the difficulty in measuring

service offshoring, we leave this question to future work.

The remainder of this paper is organized as follows. Section 2 describes the data used

in this paper, section 3 introduces our empirical strategy, section 4 presents the empirical

results and section 5 concludes.

2 Data Description

To causally identify the effect of offshoring on labor market fluidity and the composition

of employment I construct measures of fluidity using the Quarterly Workforce Indicators

(QWI), measures of occupational employment composition using the Occupations Employ-

ment Survey (OES) and measures of offshoring exposure derived from industry-level trade

flows and input-output linkages, employing a methodology similar to Feenstra and Hanson

(1996) and Acemoglu et al. (2016). In this section, I will describe the construction of

measures.

2.1 Labor Market Fluidity

In this paper, fluidity is measured at both the firm- and worker-level. From the firm

side job creation is measured by the sum of employment gains at new and expanding

establishments, and job destruction measured by the sum of employment losses at exiting

and shrinking establishments, have both been declining since 1990 (Davis and Haltiwanger,

6Melitz and Cuñat (2010) have highlighted this potential channel for gains from trade in final goods
trade.
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2014). Measuring fluidity from the worker side, the rate of hires and separations have also

declined over this period.

The QWI is the only publicly available dataset of the United States that allows one

to compute several different consistent measures labor market fluidity over nearly three

decades at the detailed industry level.7 The QWI is derived from the Longitudinal Employer

and Household Dynamics (LEHD) produced by the U.S. Census Bureau. The LEHD is a

worker-firm matched administrative dataset covering 98% of private-sector workers. The

QWI provides statistics for hires, separations, job creation and destruction for different firm

age groups (0-1-years-old, 2-3-years-old, 4-5-years-old, 6-10-years-old, and 11+-years-old)

at the 4-digit NAICS industries from 1992-2014. Among the publicly available datasets,

the QWI therefore provides the most detailed disaggregate industry-age data for the U.S.8

Despite the fact that QWI is the best publicly available source of data on labor market

fluidly for the U.S. economy, it is not without its limitations. Since states entered the

LEHD only gradually, the early part of the sample is not representative of the U.S. economy.

I, therefore, restrict the sample to the 36 states for which data is available for each year

from 1999 to 2011. These 36 states account for about two-thirds of total manufacturing

employment, although the sample does not include several large manufacturing states,

such as Michigan and Ohio. Despite this limitation, aggregate trends in the level and age

composition of employment, as well as firm employment dynamics, compare favorably to

aggregate trends for the entire US.

I utilize three different measures of fluidity in this paper: job reallocation, turnover and

churn. Each defined as in the literature focusing on firm-level employment dynamics (e.g.

Davis, and Haltiwanger, 2014; Fort et al. 2013; Haltiwanger, Jarmin, and Miranda, 2013;

among many others). Following Davis, Haltiwanger and Schuh (1996, DHS henceforth), I

define the rates of job creation (destruction) within an industry j as the employment gains

(losses) from all expanding (contracting) and new (closing) establishments relative to the

level of employment of that industry. Specifically, job creation is defined as

7The QWI made publicly available at the state-by-4 digit NAICS industry.
8The Business Dynamic Statistics (BDS), which is the publicly available version derived from the

Longitudinal Business Database (LBD), offers similar job flows and employment data for different firm age
cohorts but only at the SIC-2 level, which is insufficient for our purpose.
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jcjt =
∑
e∈j

Xet

Xjt

(
Eet − Eet−1

Xet

)
× 1(Eet > Eet−1)

and job destruction is defined as

jdjt =
∑
e∈j

Xet

Xjt

(
Eet − Eet−1

Xet

)
× 1(Eet < Eet−1),

where Xet = (Eet + Eet−1)/2 and (Eet − Eet−1)/Xet is the employment growth of estab-

lishment e is measured as year-to-year net employment growth. As DHS note, this is a

second-order approximation of the log difference for growth rates around zero. Taken

together, the rates of job creation and job destruction provide a measure of firm dynamism

which is called job reallocation and is defined as the sum of the job creation and destruction

rates

jrjt = jcjt + jdjt, (1)

which provides a measure of employment dynamism from the firm side, i.e. the any change

in establishment employment composition that impact total employment.

While job reallocation is an important measure of dynamism, it does not capture the

turnover of the workforce within an establishment unless it impacts the overall level of

employment. For this reason, I will also investigate the effect of offshoring on a measure of

fluidity that captures worker turnover regardless of net establishment employment. This

measure, which I will call turnover, is defined as the sum of the total number of new hires

plus the total number of job separations as a share of total employment.

jtjt = hat + sjt (2)

where hjt and sjt are job hires and separations as a share of total employment, independent

of the aggregate change in employment within an establishment:

hjt =
∑
e∈j

Het

Xjt
and sjt =

∑
e∈j

Set
Xjt

.

6



Lastly, as a third measure of fluidity is defined as the rate of job churn which is the

turnover in the labor market which is above and beyond what is necessary to accommodate

establishment expansion and contraction.

jchjt = hjt − jcjt + sjt − jdjt (3)

All three of these measures can be computed with the publicly available version of the

QWI. All three measures are constructed using quarterly job creation, destruction, hires,

and separations as a share of average total employment at the start and end each quarter

and then averaging across quarters to create an annual measure. Figure 1 reports that all

three of these measures have been declining relatively steadily in the past 15 years and at

a significant pace. By 2011 these measures of labor market fluidity were roughly 75 to 80

percent of their levels in 1999.9

2.2 Measuring Industry Offshoring Intensity

To identify the effect of intermediates goods offshoring on labor market fluidity I adopt a

measure of industry offshoring developed by Feenstra and Hanson (1996) and a measure

of exogenous variation in offshoring costs developed by AHD and extended by Acemoglu,

Autor, Dorn, Hansen, and Pierce (2016, AADHP hereafter). The measure of offshoring

I employ is intended to measure–for each detailed manufacturing industry–changes in

exposure to imports that are 1) intermediate goods 2) upstream of an industries final good

based on input-output linkages and 3) similar enough to the output of the firm that they

could plausibly produce it in-house.

In order to identify imports that fit these criteria for all manufacturing industries, I

employ inter-industry linkages using Bureau of Economic Analysis’ input-output table

for 1997. For the purpose of studying these inter-industry sectoral linkages, I create a

unique concordance mapping six-digit IO industries to six-digit NAICS industries. It is

a one-to-many (one IO industry maps to multiple NAICS industries) concordance and I

lump all non-manufacturing industries together to arrive at a one-to-many concordance for

9For additional information about the measures see the appendix.
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manufacturing industries. Using the NBER-CES database, I apportion each I/O industry’s

commodity purchases to the associated NAICS codes on the basis of their material/energy

costs thereby mapping gross flows from industry i to j. Next, for each industry, I restrict

imports to only HS product classifications that are deemed to be intermediate goods.

Lastly, for each industry, I only consider imports so long as they are within the same 3-digit

NAICS industry in order to focus on imports that are close enough to each industries final

goods production. Restricting imports they these three criteria I define offshoring exposure

for each industry j ’s as:

∆OFFjτ =
∑
i

µij
D∑

i′ µ
D
i′j

∗ ∆IP iτ × 1[sec(i) = sec(j)] (4)

where µgj is the 1997 “use” value in the BEA input-output matrix for the value of industry

j ’s output purchased by industry g divided by the total value of industry j ’s sales to all

g’ industries, which act as weights to apportion upstream industry import penetration to

industry i, and 1[sec(i) = sec(j)] is an indicator variable equal to one if i and j are in the

same 3-digit NAICS sector and zero otherwise (similar to Feenstra and Hanson, 1999).10

Following AADHP I define direct import penetration as follows

∆IPjτ =
∆MUC

jτ

Yj,91 +Mj,91 − Ej,91
(5)

where ∆MUC
jτ is the change in imports from China over the period 1999 and 2011, Yj,91 is

the value of shipments for each industry in 1991 as measured by the NBER-CES database

lastly Mj,91 and Ej,91 are total U.S. imports and exports in industry j in 1991. All

trade flows calculated from the UN COMTRADE database and collected at the 8-digit

HS product level. I deviate from the procedure of AADHP by considering only trade

flows within each industry j which are intermediates, as defined by BEA classification

(similar to Feenstra and Jensen, 2012 and Wright, 2014) in an effort to better capture

intermediate goods offshoring. By limiting our attention to intermediate goods and those

10I follow Bloom et al. (2019) by defining trade exposure using NAICS rather than SIC industries since
for the entirety of the sample period industry data is collected by NAICS industries.
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which industries could plausibly produce themselves, allows us to interpret equation (4) as

a measure of offshoring intensity.

One concern about (4) is that changes in this penetration ratio can in part reflect

demand shocks to U.S. industries that affect U.S. import demand and may also impact

firm employment dynamics. In an effort to ameliorate this source of potential endogeneity

I follow AADHP by instrumenting for supply-driven changes in U.S. imports with Chinese

exports to a set of other developed countries with:

∆OFFOjτ =
∑
i

µij∑
i′ µi′j

∗ ∆IPOiτ (6)

where ∆MOC
jτ is imports from China in industry j across 1991 through 2011 in eight other

high-income countries excluding the US.11 The denominator is the initial absorption in

industry j in the U.S. in the year 1989. Figure 2 plots the correlation between these two

measures of offshoring penetration.

In order to utilize all of the detail available in the BEA input-output industry linkages,

I construct our trade measures at the six-digit NAICS. However, the QWI data is only

publicly available at the four-digit NAICS, which requires us to collapse all our trade

measures to the four-digit NAICS. I follow a simple weighted average methodology to

collapse our six-digit NAICS based trade measures to four-digit, using 1992 employment

levels of NAICS industries as weights. I choose the year 1992 as it predates the start

of China’s exponential rise in the world market. Lastly, since it is likely that direct

import penetration may also impact labor market fluidity I will also include direct import

penetration to other countries (∆IPO) in our empirical model to control for this alternative

channel.

Following AADHP I include a broad set of industry-specific controls including pre-trend

of log average wage and employment for both production and non-production workers. A

full list of controls can be found in the appendix A.2.

11These countries are Australia, Denmark, Finland, Germany, Japan, New Zealand, Spain and Switzerland
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3 Empirical Strategy

The econometric model I implement is similar that employed by AADHP, identifying the

effect of offshoring on labor market dynamics with a first difference model, controlling

for industry pretends and sector fixed effects. For each of our measures of employment

dynamics (yaj ) I estimate the following model:

∆yjτ = α+ β∆OFFjτ + γXj,91 + δs + εjτ (7)

where ∆yjτ is the first difference of a measure of labor market fluidity (reallocation,

turnover or churn) or a measure of the composition of employment over the period

τ = 1999 − 2011. ∆OFFjτ is the change in offshoring penetration over this same period,

and Xj,91 is a set of industry-specific controls for industry j including the log average wage

in 1991 (in 2007$), the change in log real wage (1976 - 1991), the production workers share

of employment in 1991, the capital/value-added in 1991, and the change in industry share

of total employment (1976 - 1991). Lastly, δs is a sector fixed effect where sectors are

defined as 2-digit NAICS industries. I also include an indicator variable for High-Tech

manufacturing industries, allowing them to have a differential trend in labor market fluidity.

In order to control for demand shocks, I estimate this model using 2SLS instrumenting for

∆OFFjτ with ∆OFFOjτ , as described above.

Figures 5 and 6 provide visual evidence of the explanatory power of the instrument.

Figure 5 plots the first stage of the instrument, regressing Chinese offshoring penetration to

other countries ∆OFFOjτ on Chinese offshoring penetration to the U.S. ∆OFFjτ . Simply

by visual inspection, it is clear that Chines offshoring penetration to other countries is

highly predictive of U.S. offshoring from China. When including our covariates in a formal

first stage I obtain an F-statistic that ranges between 390 and 450 depending on the

specification. Figure 6 plots the reduced form partial scatter for six of my outcomes provide

evidence of the correlation between our instrument and measures of labor market fluidity.

In panels A-D I plot the correlation between ∆OFFjτ and employment, job reallocation,

job turnover, job churn after first projecting both variables on our full set of controls.

In Panels E and F, I plot the correlation between ∆OFFjτ and my two indexes of the
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occupational composition, measuring the industry employment shares of offshorable and

volatile occupation, which I will describe in detail in section 4. Given their position relative

to the trend line our results indicate that offshoring from China may have played an

important role in that trend.12 I find a strong correlation between our instrument and

various measures of labor market fluidity as well as the offshorable employment share. The

one exceptions being that I find little visual evidence of a strong relationship between

employment churn and offshoring penetration. Having described our data and empirical

strategy I now turn to our empirical results.

In order to evaluate not only the statistical but also the economic significance to

the estimates, I evaluate the economic magnitude of our estimate by constructing the

counterfactual change in the job reallocation rate that would have occurred in the absence of

an increase offshoring penetration from China. Following AADHP I compute the difference

between the actual and the counterfactual change in job reallocation as follows:

∆τy
CF =

∑
j

yjt

(
1 − e−β̂∆ÕFF jτ

)
(8)

where β̂ our 2SLS estimate from equation (7), and ∆ ˜OFFIP jt is the increase in offshoring

penetration from China that I attribute to China’s increased competitiveness. Following

AADHP, I scale the observed increase in offshoring penetration by the partial R2 of the first

stage. This is done in order to only identify off of the increase in exposure that is explained

by the instrument and not the increase in offshoring that is potentially endogenous to

other economic conditions within industries.

12 I follow Hecker (2005) by defining high tech as those with the highest share of STEM workers. As
I move beyond the public access data to firm-level data will investigate how offshoring penetration has
impacted firms, both in high tech and otherwise, decisions to innovate and invest in capital, and new
technologies.
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4 Empirical Results

4.1 Offshoring and Employment

I begin by investigating the effect of offshoring exposure on total industry employment

order to demonstrate a causal effect of offshoring on industry labor demand.13 In column

1 of Table 1 I report the OLS estimate of the effect of offshoring on employment, then

in columns 2-4 I estimate a 2SLS model sequentially including industry-level controls,

2-digit NAICS sector fixed effects and then direct industry import and export exposure.

As one might expect, the inclusion of direct import exposure attenuates our estimates

from by approximately 20 percent (from -0.529 to -0.419) but the effect of offshoring on

employment remains statistically significant and economically large, providing evidence

that on the sample of states available in the QWI, offshoring had a significant impact on

industry employment within manufacturing.

4.2 Offshoring and Labor Market Fluidity

Having established the causal effect of offshoring exposure on impact net industry employ-

ment, I now turn to investigate the effect of offshoring on labor market fluidity. Table

2 reports the effect of offshoring on job reallocation, turnover and churn in Panels A, B,

and C respectively. Column 1 reports OLS without controls while columns 2-4 report

2SLS estimates sequentially including controls industry attributes, sectoral trends, and

industry-level direct import exposure.

Turning first to Panel A I find a strong negative effect of offshoring on Our 2SLS estimate

implies that a one percent increase in offshoring exposure causes the job reallocation rate

to fall by 1.9 percentage points off of an average base of 8.6 in 1999. Comparing our OLS

and 2SLS estimates I find that our IV estimate is substantially smaller in magnitude,

which given our concerns regarding endogeneity provide support for our instrumental

variables strategy. Below our marginal effects, I also report the total change in the average

reallocation rate across industries over our sample period as well as the amount of this

13It is helpful to demonstrate that these results demonstrate a similar pattern of as are found on AADHP
since I only use a subset of states.
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change that can be explained by our IV estimate. In order to evaluate not only the

statistical but also the economic significance to our estimates, I evaluate the economic

magnitude of our estimate by constructing the counterfactual change in the job reallocation

rate that would have occurred in the absence of an increase offshoring penetration from

China, using equation (8) as described in 3.

By comparing the predicted change in job reallocation due to offshoring penetration to

the actual change I demonstrate that offshoring can explain just under half of the observed

decline, which is a large share of total change when compared to estimates derived from

other proposed mechanisms. For instance, Cario (2016) argues that increased training

requirements within occupations over time have played an important role in shaping the

decline in job reallocation, calibrating her model to the data she is able to explain roughly

20 percent of the total change.

Panel B of 2 I report the OLS and 2SLS estimates of the effect of offshoring on job

turnover and job churn rates. In our fully specified model, I once again find a highly

significant effect of offshoring on the rate of employee turnover, causing the turnover rate

to fall by 0.73 percentage points off of an average base of 8.2 in 1999. However, offshoring

exposure is found to explain less of the overall decline in turnover, explaining 10 percent

of the decline. Lastly, in Panel C, I report the OLS and 2SLS estimates of the effect of

offshoring on job churn. Interestingly, in the OLS model and the 2SLS model without

sector trends, I find a positive effect of offshoring on churn. However, once sector trends

and direct import competition are controlled for the sign of this effect reverses although

it remains statistically insignificant. Taking the point estimate in column 4 as the true

marginal effect would imply that offshoring exposure explains approximately 13 percent of

the decline in labor market churn over the period 1999-2011.

4.3 Investigation of Mechanisms

Provided that our instrumental variables strategy is valid, these estimates can be interpreted

as causal, and therefore provide strong evidence that offshoring has played a significant

role in the decline in labor market fluidity since the turn of the century. However, these

estimates do not by themselves shed light on the underlying mechanism through which
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offshoring is impacting labor market fluidity. One hypothesis is that offshoring changes

the composition of employment across occupations, reducing employment of more volatile

occupations. If this is true, then industries that experience increases in offshoring exposure

should also experience the largest change in the occupational composition of their workforce.

An alternative hypothesis is that offshoring has impacted the firm-age composition of

industries, causing less entry of young firms, which contribute significantly to labor market

dynamism. The following section attempts to investigate these possible mechanisms.

4.3.1 Occupational Employment Change and Labor Market Fluidity

One mechanism through which offshoring may impact labor market fluidity is through

changing the occupational employment within industries. Cairo (2016) demonstrates that

part of the decline in fluidity in the U.S. economy can be explained by the change in the

composition of employment across occupation–specifically moving toward occupations that

require more on the job training. Additionally, Bloom, Guo, and Lucking (2019) have

documented that outsourcing is correlated with a change in the occupational composition of

firm employment–reducing the average number of occupations within establishments. These

two facts jointly provide a reason to believe that the growth in international offshoring,

caused by increased productivity of countries such as China, may have impacted the labor

market fluidity. To test this hypothesis, I provide evidence that increases in offshoring

exposure due to the rise of intermediate imports from China resulted in the change in indus-

try employment composition reducing the industry employment shares for 1) offshorable

occupations and 2) occupations with higher rates of job reallocation. Together these to

facts provide strong evidence that one channel through which offshoring impacts labor

market fluidity is through a change in the composition of occupational employment within

industries. In order to identify the effect of offshoring on the occupational composition of

employment, I employ industry-by-occupation employment data from the OES along with

a measure of occupation offshorability and reallocation rates derived from the O*NET and

QWI respectively.

Measuring Offshorability First, following Autor and Dorn, 2013 I measure occupational

offshorability for more than 800 occupations based on the degree to which the tasks
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performed by that occupation must be done face-to-face (a similar measure is used by

Blinder, 2009 as well). I then rescale this index from zero to one, giving the most

offshorable occupation an index value of 1, and construct an industry-level index of

offshorable employment intensity as follows:

offindexit =

∑
o empojt × offindexo∑

o empojt
(9)

where offindexo is the offshorability index for each occupation o as measured by using the

O*NET database and empoit is the employment of occupation o in industry i in year t as

measured by the Occupational Employment Statistics (OES) published by the BLS.14

Furthermore, I provide evidence that the share of employment in offshorable occupations

has fallen by approximately 3% during the sample period (see Table 6) and that this decline

has been highly concentrated in industries with relatively high exposure to offshoring (see

Figure 6).15

Measuring Occupational Reallocation Rates Testing the hypothesis that increased

offshoring reduced labor market fluidity through shifted employment away from occupa-

tions with higher reallocation rates require an occupation-level measure of employment

reallocation. Since such a measure is not available from any U.S. dataset I estimate such

a measure using the OES and the QWI. First note that for each industry i total job

reallocation in year t can be decomposed into the reallocation rate for each occupation o

multiplied by its employment share JRit = empoit/empit × JRoit. While JRoit. Therefore,

despite the fact that JRoit is not observed in the data, it can be estimated using industry

reallocation rates and industry by occupation employment share with the following model:

14In the online appendix a report results for an alternative measure that simply measures the employment

share of occupations above the median level of offshorability: offshareit =
∑

o empojt×1(offablo>offablM )∑
o empojt

While

this measure is easy to interpret and intuitive it has two drawbacks, first, it relies heavily on splitting
occupations at the median and second it will not capture changes in employment composition unless those
changes affect the share of employment around the median. For example, if there is a shift of employment
away from highly offshorable occupations toward less offshorable occupations, that are still above the
median, this measure will not capture these changes. Appendix Figure 5 demonstrates that these two
measures are very highly correlated (correlation of .93) and in the online appendix demonstrate that my
results are robust to using either measure of offshorable employment intensity.

15Figure 6 plot the average change in employment composition for industries which experienced high
vs. low offshoring penetration over the period 1999-2011. The difference is quite striking, those industries
experiencing high offshoring penetration saw a shift away from these occupations while industries that
experienced little offshoring actually saw the role of these occupations increase.
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JRit = α+
∑
o

βo
empoit
empit

+ εiot (10)

where βo will recover the average job reallocation rate for occupation 0. I estimate the

following mode for the base year of my sample, recover the vector of β coefficients and

rescale them to generate an index occupational employment volatility that ranges from zero

to one. As with my index of offshorability, I then construct a time variation measure of each

industries employment intensity of high volatility occupations as in equation (9). Utilizing

both of these indexes of industry occupational employment composition that varies by

4-digit NAICS industry and year, I estimate the effect of offshoring on the employment

intensity of both offshorable and volatile occupations.

Once again estimating equation (7) where the dependent variable is the long-difference

of the offshorable and volatile employment index and report the estimates in table 3. I

find strong evidence that offshoring did indeed change the composition of employment

within industries, shifting employment away from offshorable and volatile occupations. I

find that a one percentage point increase in annual offshoring causes a 9 percent change in

the offshorable employment index. Given the methodology I have used to create this index

of offshorable occupational intensity, it is difficult to interpret directly from this marginal

effect, however, I demonstrate that offshoring exposure actually over predicts the total

change in the employment composition. That is to say that if not for the rise of China, our

model predicts that this share would actually have risen by nearly as much as it fell over

the period 1999-2002.16 The estimates in table 3 provide strong evidence that offshoring

impacted the composition of industry employment, which provides a possible mechanism

for how offshoring impacted labor market fluidity.

16 In Appendix Table 12 report estimates using the alternative measure of offshorability and volatility,
which measures the change in the share of employment within occupations that are above the median. I
once again find that offshoring reduced the share of employment in offshorable occupations, estimating
that one percentage point increase in annual offshoring causes a .15 percentage point decrease in the
employment share of offshorable occupations. As reported in table 12, in 2002 the average employment
share in offshorable occupations was 81 percent, which fell by 0.2 percentage points over the following
decade. Based on my estimates the impact of offshoring on this change would have been more than 3 times
as large all else equal.
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4.3.2 Employment and Labor Market Fluidity Across Firm Age

While the change in the occupational composition is a clear channel through which

offshoring has impacted labor market fluidity within manufacturing, it need not be the

only mechanisms. One alternative mechanism would be through the change in the age

distribution of firms. As noted by Decker et al. (2014), the decline in the employment

share of young firms has played a significant role in the overall decline in dynamism within

the U.S. Economy. If offshoring also affected the age composition of employment this could

be an additional channel through which intermediate goods trade may have impacted

fluidity. In order to investigate this potential channel, I employ the QWI to compute both

measures of industry employment by firm age as well as measures of labor market fluidity

separately according to firm age. As discussed above, it has been argued that one of the

main drivers of the decline in labor market fluidity is the declining share of young firms,

therefore an important question is: to what extent is offshoring impacting aggregate labor

market fluidity through changes in the behavior of young vs. old firms?

In table 5 I report the effect of offshoring on employment, and labor market fluidity

allowing for the effect to be heterogeneous across firm age bins 0-1, 2-3, 4-5 and 6+.

Each column of table 5 represents a separate regression. Panel A reports the effect of

offshoring on employment and provides evidence that the strongest negative effect on firms

between the ages of two and five years of age, however, these effects are not statistically

distinguishable from the effect on firms older than six years of age. Panel B reports the

effect of offshoring on job reallocation and demonstrates that the aggregate estimates

appear to be driven by reducing job reallocation among young firms (ages 0-3) and I

observe that the largest effect is on startups (ages 0-1). Interestingly the results suggest

that offshoring penetration increases job reallocation for firms that are older than five

years of age. This provides some suggestive evidence that the effect of offshoring on labor

market fluidity is concentrated in young firms and potentially is largely driven by entry and

post-entry dynamics. This pattern of result is potentially consistent with a wide array of

mechanisms, however two plausible explanations are that either: (1) offshoring penetration

is causing a change in the composition of new firms (with new entrants being less dynamic)
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or (2) offshoring penetration is allowing entrants to be dynamic without adjusting their

employment. Without more detailed data regarding the attributes of new entrants and the

revenue dynamics of new existing firms, it is not possible to determine which mechanism is

truly at work.

Panels C and D report the effect of offshoring penetration on both job turnover and job

churn. In both cases, I find a different pattern of results than for job reallocation. The effect

of turnover appears to be relatively consistent across the distribution of firm age. While I

find an insignificant effect for startups the magnitude of the effect is indistinguishable from

those found for firms between the ages of 2-5. Lastly, I find a slightly smaller marginal

effect for firms older than 6 years of age, but this effect is still relatively large, explains

nearly 15 percent to the total decline in turnover of these firms and is highly significant. For

job churn I find significance is largely lacking, as one might expect based on the marginally

significant total effect, however, I find the strongest effect for firms older than 6 years of

age. This is not overly surprising, given that churn is defined as hires and separations

above replacement, where replacement is defined as job creation and destruction. The

effect of offshoring on turnover and churn across the distribution of firm ages is important

because it indicates that the effect of offshoring on labor market fluidity is not only working

through changes in the behavior or composition of young firms. These results imply that

not only does offshoring cause mature firms (older than 5 years of age) to hire and separate

from workers less frequently, offshoring also causes mature firms to turn over their workforce

less even when controlling for changes in total firm employment. This pattern of results is

difficult to explain without offshoring impacting the composition of employment within

firms.

4.4 Robustness and Extensions

In this section, I investigate the robustness of our results to alternative specifications

and additional controls. First I investigate the robustness of results to the inclusion of

pre-trends in industry level labor market fluidity. Given the sample period of 1999-2011,

I utilize all states for which data is available beginning by 1999. The problem that this

creates is that any measure of pre-trends in fluidity must, therefore, be constructed on

18



a smaller set of states. The first year of significant data coverage in the LEHD is 1992,

covering only 12 states.17 In Figure 4 I document there does not appear to be problematic

pre-trends in fluidity over the period 1992-1998, in fact, all three measures increase over

this period. Additionally, in Appendix Table 9 I show that the effect of offshoring on

fluidity is not significantly altered when considering the period 1992-1995 or 1992-1998.

The reason that I do not include these controls in the main specification is that it’s not

entirely clear that this period is truly the pre-period since the growth of imports from

China started tin increase around 1991. Therefore, I interpret these estimates as potentially

biased downward.

Given that I find a heterogeneous effect across the age distribution it is informative to

demonstrate if there is a change in labor market fluidity that is not due to compositional

changes in employment across the firm age distribution. I can test for this by estimating

equation (7) for all firm-age groups reported in table 7-9 pooled together and include

firm-age fixed effects. If the difference is coming only from changes in the employment

composition of these groups I would expect to find no effect of offshoring on fluidity in this

specification. Estimates are reported in table 10, where I continue to find a negative effect

of offshoring on both reallocation and turnover while I find no effect on churn.

Having established that offshoring appears to have heterogeneous effects on labor

market fluidity across the distribution of firm size I also investigate whether there is a

heterogeneous response across the distribution of firm age. I report the results in tables

(11)-(13) and find little evidence of a heterogeneous response.

4.5 The Direct Effect of Changes Offshorable Employment Share on

Fluidity

Lastly, in an effort to highlight the possible mechanism through which changes in em-

ployment across occupations caused by offshoring may influence labor market fluidity, I

estimate the direct effect of the changes in the offshorable employment share on labor

17 These states are California, Colorado, Idaho, Illinois, Kansas, Louisiana, Maryland, Montana, North
Carolina Oregon, Washington and Wisconsin.
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market fluidity as follows

∆yajτ = α+ β∆Offabljτ + γXi,91 + δs + εit (11)

where ∆Offabljτ is the long difference of the offshorable employment share defined in

equation (9). In our instrumental variables specification, I instrument for plausibly

exogenous changes the offshorable employment share using Chinese exports of intermediates

goods to other countries as defined by equation (6). The first stage our 2SLS regression

is now simply the reduced form second stage which is plotted in panel four of figure

6. I report our OLS and 2SLS estimates for reallocation, turnover and churn in table

5. When estimating our model using 2SLS and pooling across firms of all ages, I find

that an increase as the offshorable employment share of an industry increases so too does

job reallocation, turnover, and churn. In all three cases, our OLS estimates are smaller

than those obtained using instrumental variables and insignificant. A positive correlation

between the offshorable employment share and labor market fluidity is exactly what one

would expect if offshoring is, in fact, causing a reduction in fluidity through changing the

underlying distribution of employment across occupations. This pattern does not hold

uniformly for all firm age bins, which suggests some heterogeneity across the firm life

cycle that is important to understand going forward. It should be noted that it is entirely

possible that this does not satisfy the exclusion restriction as offshoring may impact fluidity

through another channel other than the employment composition, however, it still provides

useful demonstrate regarding the possible mechanisms at work.

5 Conclusion

Labor market fluidity in the U.S. has steadily declined over the past 30 years. This paper

provides the first causal evidence that the decline in labor market fluidity has been in part

due to the rise in intermediate goods imports from China. I document that manufacturing

industries with high offshoring intensity have experienced larger declines in labor market

fluidity over the period of 1999-2011. Using an instrumental variables strategy, utilizing
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supply-driven changes in offshoring by US industries I provide causal evidence of a link

between offshoring and labor market fluidity and provide suggestive evidence of plausible

mechanisms. The role of offshoring is not only statistically but also economically significant,

I find that increased exposure to offshoring explaining nearly 50 percent of the observed

decline in job reallocation rates in manufacturing. In addition to providing the first causal

evidence of a link between offshoring and labor market fluidity, I also provide evidence of

the mechanism through which intermediate goods trade affects fluidity. By developing a

novel methodology to estimate occupation-level reallocation rates I provide evidence that

offshoring reduces employment reallocation by changing the occupational composition of

employment within firms. I find that Manufacturing industries that experienced the largest

increase in imports of their intermediates also experienced the largest shifts in employment

away from volatile and offshorable occupation. The novel finding that offshoring changes

in the occupational composition of industries point to a source of comparative advantage

in intermediate goods markets due to differences in labor market adjustment costs across

countries, which would in turn point to a potential countervailing positive effect of the

decline in fluidity on aggregate welfare.

21



References

Acemoglu, Daron, David Autor, David Dorn, Gordon H. Hanson, and Brendan
Price, “Import Competition and the Great US Employment Sag of the 2000s,” Journal
of Labor Economics, 2016, 34 (S1), S141 – S198.

Adelino, Manuel, Song Ma, and David T. Robinson, “Firm Age, Investment
Opportunities, and Job Creation,” NBER Working Papers 19845, National Bureau
of Economic Research, Inc January 2014.

Autor, David H., David Dorn, and Gordon H. Hanson, “The China Syndrome:
Local Labor Market Effects of Import Competition in the United States,” American
Economic Review, October 2013, 103 (6), 2121–68.

Bergin, Paul R., Robert C. Feenstra, and Gordon H. Hanson, “Offshoring and
Volatility: Evidence from Mexico’s Maquiladora Industry,” American Economic Review,
2009, 99 (4), 1664–71.

, , and , “Volatility due to offshoring: Theory and evidence,” Journal of Interna-
tional Economics, 2011, 85 (2), 163 – 173.

Bloom, Nicholas, Audrey Guo, and Brian Lucking, “Outsourcing, Occupational
and Industrial Concentration ,” Technical Report 2018.

, Kyle Handley, Andre Kurmann, and Philip Luck, “The Impact of Chinese
Trade on U.S. Employment: The Good, The Bad, and The Debatable,” Technical Report
2019.

, Mirko Draca, and John Van Reenen, “Trade Induced Technical Change? The
Impact of Chinese Imports on Innovation, IT and Productivity,” Review of Economic
Studies, 2016, 83 (1), 87–117.

Cairo, Isabel, “The Slowdown in Business Employment Dynamics: The role of changing
skills demand,” Technical Report 2016.
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Figure 1: Trends in Job Reallocation, Turnover and Churn
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Note: Note: following figure plots percentage change in the three measures of labor market fluidity: Job Reallocation,
Turnover and Churn. All three measure are computed at the quarterly level then averaged within year and are
computed from the QWI.

Figure 2: Correlation Chinese Offshoring Penetration to Other Countries U.S.
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Note: The above figure plots the correlation between US and Other Country offshoring import exposure from China.
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Figure 3: The Effect of Offshoring on Employment, Labor Market Dynamics
and Occupational Composition

Panel A: Employment Panel B: Job Reallocation
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Panel C: Job Turnover Panel D: Job Churn
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Panel E: Offshorable Occupation Index Panel F: Volatile Occupation Index
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Note: In the above figure, panels A-D plot the correlation between the instrument for change in Chinese offshoring
penetration and change in the industry employment, job reallocation, turnover, and churn rates. Panels E and F
report the correlation between offshoring penetration and the change in the occupational composition of industry
employment as measure changes in the employment of offshorable and volatile occupations.
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Figure 4: Pretrends in Job Reallocation, Turnover and Churn
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Note: Note: following figure plots percentage change in the three measures of labor market fluidity: Job Reallocation,
Turnover and Churn. All three measure are computed at the quarterly level then averaged within year and are
computed from the QWI.
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6 Tables

Table 1: Effect of Chinese Offshoring on Fluidity and Employment Composi-
tion

OLS IV

(1) (2) (3) (4)

∆ Annual Chinese Offshoring Penetration -0.177∗∗ -0.265∗∗∗ -0.529∗∗∗ -0.419∗

(0.075) (0.082) (0.097) (0.246)

Industry Controls X X X
Sector Fixed Effects X X
Imp/Exp Controls X
First Stage F-Stat 1292.42 569.44 631.77
R2 0.03 0.10 0.47 0.49
Observations 84 84 84 84

Notes: The dependent variable is the long difference in industry employment between 1999-2011 within NAICS-4 industry as
computed using the QWI. All specification include NAICS 2-digit sector fixed effects as well as 4-digit NAICS industry controls,
including Log average wage in 1991 (in 2007$), the change in log real wage (1976 - 1991), the Production workers share of
employment in 1991, the capital/value added in 1991, and the change in industry share of total employment (1976 - 1991).
Standard errors are clustered by industry and standard errors are reported in parenthesis. * p<0.10, ** p<0.05, *** p<0.01
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Table 2: Effect of Chinese Offshoring on Labor Market Fluidity

OLS IV

(1) (2) (3) (4)

A: Job Reallocation
∆ Annual Chinese Offshoring Penetration -2.481∗∗∗ -3.019∗∗∗ -1.591∗∗ -1.954∗∗

(0.399) (0.226) (0.760) (0.856)
Industry Controls X X X
Sector Fixed Effects X X X X
Imp/Exp Controls X
Level 1999 8.60 8.60 8.60 8.60
∆ (1999-2011) -1.88 -1.88 -1.88 -1.88
Explained ∆ -1.44 -0.70 -0.81
First Stage F-Stat 1292.4 569.4 631.8
R2 0.19 0.25 0.41 0.42
Observations 84 84 84 84

OLS IV

(1) (2) (3) (4)

B: Turnover
∆ Annual Chinese Offshoring Penetration -0.531∗ -1.089∗∗∗ -0.506∗∗ -0.733∗∗

(0.304) (0.302) (0.211) (0.353)
Industry Controls X X X
Sector Fixed Effects X X X X
Imp/Exp Controls X
Level 1999 8.29 8.29 8.29 8.29
∆ (1999-2011) -2.24 -2.24 -2.24 -2.24
Explained ∆ -0.47 -0.21 -0.28
First Stage F-Stat 1292.4 569.4 631.8
R2 0.03 0.20 0.73 0.77
Observations 84 84 84 84

OLS IV

(1) (2) (3) (4)

C: Churn
∆ Annual Chinese Offshoring Penetration 2.953∗∗∗ 1.854∗∗ -0.794 -1.299

(0.925) (0.727) (0.688) (1.361)
Industry Controls X X X
Sector Fixed Effects X X X X
Imp/Exp Controls X
Level 1999 11.76 11.76 11.76 11.76
∆ (1999-2011) -4.72 -4.72 -4.72 -4.72
Explained ∆ 0.85 -0.39 -0.61
First Stage F-Stat 1292.4 569.4 631.8
R2 0.10 0.21 0.70 0.73
Observations 84 84 84 84

Notes: The dependent variable in panel A is the long difference in the rate of job creation between 1999-2011 within NAICS-4
industry as computed using the QWI. In panel B it is the change in the rate of job turnover and in panel C the change in
the rate of job churn. All specification include NAICS 2-digit sector fixed effects as well as 4-digit NAICS industry controls,
including Log average wage in 1991 (in 2007$), the change in log real wage (1976 - 1991), the Production workers share of
employment in 1991, the capital/value added in 1991, and the change in industry share of total employment (1976 - 1991).
Standard errors are clustered by industry and standard errors are reported in parenthesis. * p<0.10, ** p<0.05, *** p<0.01
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Table 3: Effect of Chinese Offshoring on Occupational Employment Composi-
tion Employment Share

OLS IV

(1) (2) (3) (4)

A: Emp Vol Index

∆ Annual Chinese Offshoring Penetration -0.0046∗∗∗ -0.0043∗∗∗ -0.0048∗∗∗ -0.0046∗∗∗

(0.000) (0.000) (0.001) (0.001)
Industry Controls X X X
Sector Fixed Effects X X
Imp/Exp Controls X
Level 1999 48.65 48.65 48.65 48.65
∆ (1999-2011) -0.020 -0.020 -0.020 -0.020
Explained ∆ -0.014 -0.015 -0.014
First Stage F-Stat 1292.4 569.4 631.8
R2 0.39 0.41 0.62 0.63
Observations 84 84 84 84

OLS IV

(1) (2) (3) (4)

B: Offshorable Emp Index

∆ Annual Chinese Offshoring Penetration -0.069∗∗∗ -0.063∗∗∗ -0.086∗∗∗ -0.081∗∗∗

(0.006) (0.005) (0.008) (0.018)
Industry Controls X X X
Sector Fixed Effects X X
Imp/Exp Controls X
Level 1999 65.36 65.36 65.36 65.36
∆ (1999-2011) -0.23 -0.23 -0.23 -0.23
Explained ∆ -0.27 -0.35 -0.31
First Stage F-Stat 1292.4 569.4 631.8
R2 0.42 0.42 0.59 0.60
Observations 84 84 84 84

Notes: The dependent variable in panel A is the change, between 1999-2011, in the employment volatility index, measuring
industry employment intensity of highly volatile occupations. the dependent variable in panel B is the change, between
1999-2011, in the employment offshorability index, measuring industry employment intensity of offshorable occupations. All
specification include NAICS 2-digit sector fixed effects as well as 4-digit NAICS industry controls, including Log average wage
in 1991 (in 2007$), the change in log real wage (1976 - 1991), the Production workers share of employment in 1991, the
capital/value added in 1991, and the change in industry share of total employment (1976 - 1991). Standard errors are clustered
by industry and standard errors are reported in parenthesis. * p<0.10, ** p<0.05, *** p<0.01
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Table 4: Effect of Chinese Offshoring on Labor Market Fluidity by Firm Age

OLS IV

All Firms All Firms 0-1 2-3 4-5 6+

A: Employment

∆ Annual Chinese Offshoring Penetration -0.220 -0.419∗ -0.019 -0.691∗∗ -0.868∗∗ -0.423
(0.243) (0.246) (0.579) (0.273) (0.347) (0.269)

First Stage F-Stat 631.77 631.77 631.77 631.77 631.77
R2 0.50 0.49 0.35 0.27 0.37 0.48
Observations 84 84 84 84 84 84

OLS IV

All Firms All Firms 0-1 2-3 4-5 6+

B: Job Reallocation
∆ Annual Chinese Offshoring Penetration -2.658∗∗ -1.954∗∗ -9.523 -3.722 6.240∗ 0.571

(1.157) (0.856) (7.717) (4.642) (3.295) (0.914)
Level 1999 8.86 8.60 21.65 15.54 14.28 9.71
∆ (1999-2011) -1.84 -1.88 0.34 -0.38 -1.67 -1.49
Explained ∆ -0.81 -5.07 -1.64 2.04 0.22
First Stage F-Stat 631.77 631.77 631.77 631.77 631.77
R2 0.42 0.42 0.39 0.32 0.39 0.39
Observations 84 84 84 84 84 84

OLS IV

All Firms All Firms 0-1 2-3 4-5 6+

C: Turnover
∆ Annual Chinese Offshoring Penetration -0.780 -0.733∗∗ -3.744 -2.528 -1.497 -0.221

(0.510) (0.353) (4.456) (2.576) (1.326) (0.372)
Level 1999 8.54 8.29 18.12 13.92 13.04 9.37
∆ (1999-2011) -2.36 -2.24 -1.43 -2.42 -3.14 -2.19
Explained ∆ -0.28 -1.59 -1.03 -0.59 -0.08
First Stage F-Stat 631.77 631.77 631.77 631.77 631.77
R2 0.77 0.77 0.23 0.19 0.31 0.45
Observations 84 84 84 84 84 84

OLS IV

All Firms All Firms 0-1 2-3 4-5 6+

D: Churn
∆ Annual Chinese Offshoring Penetration -2.998∗ -1.299 0.026 6.544 3.429 -2.114∗∗

(1.691) (1.361) (43.597) (6.986) (3.588) (1.074)
Level 1999 11.79 11.76 18.54 18.86 19.52 13.90
∆ (1999-2011) -4.83 -4.72 4.61 -8.69 -10.02 -5.89
Explained ∆ -0.61 0.01 2.42 1.39 -1.01
First Stage F-Stat 631.77 631.77 631.77 631.77 631.77
R2 0.75 0.73 0.20 0.23 0.34 0.60
Observations 84 84 84 84 84 84

Notes: The dependent variable in panels A-D are the changes in employment, job reallocation, turnover and churn.
Columns 3-6 report the 2SLS estimates of the effect of offshoring on these measures across the firm-age distribution.
All measure computing using the QWI. All specification include NAICS 2-digit sector fixed effects as well as 4-digit
NAICS industry controls, including Log average wage in 1991 (in 2007$), the change in log real wage (1976 - 1991),
the Production workers share of employment in 1991, the capital/value added in 1991, and the change in industry
share of total employment (1976 - 1991). Standard errors are clustered by industry and standard errors are reported
in parenthesis. * p<0.10, ** p<0.05, *** p<0.01
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Table 5: Effect of Change in Offshorable employment share on Labor Market
Fluidity

OLS IV

(1) (2) (3) (4)

A: Job Reallocation
∆ Offshorability Emp Index 14.807 48.037∗∗∗ 18.512∗ 24.272∗∗

(12.498) (3.729) (9.956) (10.940)
Sector Fixed Effects X X X X
Industry Controls X X X
Imp/Exp Controls X
Level 1999 8.60 8.60 8.60 8.60
∆ (1999-2011) -1.88 -1.88 -1.88 -1.88
Explained ∆ 1.61 0.74 0.57
First Stage F-Stat 103.3 61.4 17.1
R2 0.08 . 0.36 0.33
Observations 84 84 84 84

OLS IV

(1) (2) (3) (4)

B: Turnover
∆ Offshorability Emp Index 9.095∗∗∗ 17.335∗∗∗ 5.890∗∗ 9.101∗∗

(2.576) (4.165) (2.398) (4.537)
Sector Fixed Effects X X X X
Industry Controls X X X
Imp/Exp Controls X
Level 1999 8.29 8.29 8.29 8.29
∆ (1999-2011) -2.24 -2.24 -2.24 -2.24
Explained ∆ 0.61 0.24 0.21
First Stage F-Stat 103.3 61.4 17.1
R2 0.09 0.24 0.75 0.76
Observations 84 84 84 84

OLS IV

(1) (2) (3) (4)

C: Churn
∆ Offshorability Emp Index -10.524 -29.499∗∗ 9.244 16.131

(15.882) (12.769) (8.036) (19.360)
Sector Fixed Effects X X X X
Industry Controls X X X
Imp/Exp Controls X
Level 1999 11.76 11.76 11.76 11.76
∆ (1999-2011) -4.72 -4.72 -4.72 -4.72
Explained ∆ -1.42 0.44 0.44
First Stage F-Stat 103.3 61.4 17.1
R2 0.01 0.08 0.68 0.68
Observations 84 84 84 84

Notes: The dependent variable in panel A is the long difference in the rate of job creation between 1999-2011 within
NAICS-4 industry as computed using the QWI. In panel B it is the change in the rate of job turnover and in
panel C the change in the rate of job churn. The reported independent variable is the change in the employment
offshorability index. All specification include NAICS 2-digit sector fixed effects as well as 4-digit NAICS industry
controls, including Log average wage in 1991 (in 2007$), the change in log real wage (1976 - 1991), the Production
workers share of employment in 1991, the capital/value added in 1991, and the change in industry share of total
employment (1976 - 1991). Standard errors are clustered by industry and standard errors are reported in parenthesis.
* p<0.10, ** p<0.05, *** p<0.01
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Appendix For Online Publication

A Data Description and Additional Results

In this online appendix I provide additional detail on the data and additional results.

A.1 Data Description: Measuring LMF in the QWI

The QWI provides us with quarterly series for employment, gross job creation, gross job

destruction, gross hires and gross separations for each age a and industry j. To compute

annual job reallocation, turnover and churn rates for all firms and across age-industry

groups as in (1) and I compute quarterly measures then average across quarters to compute

an annual average quarterly measure of job reallocation, turnover and churn.

The QWI measures employment at the beginning and end of each quarter, holding

the set of firms constant in each cohort. Using this information allows us to compute

quarterly measures of job flows that are closely comparable to other works which utilize

administrative firm-level data (i.e. Haltiwanger, Jarmin and Miranda, 2013; Decker et al.,

2014, 2016; and Pugsley and Sahin, 2015).

A.2 Data Description: Industry Controls

In addition to controlling for the endogeneity of U.S. imports from China, I also control for

heterogeneity across industries based on observable characteristics prior to the China shock.

Following the literature, utilize the NBER-CES manufacturing database to generate our

industry controls. I deflate our nominal payroll variables using the Personal Consumption

Expenditures (PCE) chain-type price index provided by AADHP. Additionally I deflate

our other industry variables using industry deflators also provided in the NBER database.

I include pre-trend industry controls in the form of changes in log average wage and use the

BLS employment database to determine the change in industry share of total employment,

both spanning over 1976-1991 which predates our period of analysis. Using payroll and

employment data, I compute measures of real wage for both production and non-production

workers by industry and year. Industry-specific production controls include production

workers as a share of total employment, the log average wage, and the ratio of capital
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to value-added (in 1991). I construct long differences in payroll, employment, shipment,

and production variables both in nominal and real values following the different time bins

described before.

All measures of offshoring penetration and industry controls at the six-digit NAICS

industry level. However, publicly available job creation and establishment dynamics data

from QWI are only available at the four- and three-digit NAICS levels respectively. I

construct weighted averages of our six-digit NAICS based trade measures to three- and

four-digit levels, using 1991 employment levels of NAICS industries as weights. As with

the industry controls, I choose the year 1991 as it predates the start of China’s exponential

rise in the world market. Lastly, I also control for changes in direct import and export

exposure.

A.3 Additional Results on Offshorable Occupation Employment Inten-

sity

In the main text, I report the effect of offshoring exposure on the composition of employment

using my preferred measure and index that weights occupations based on their offshorablity

and OccVol scores. While this measure is preferred because it measures the change in the

composition of employment throughout the distribution of occupations, it is non-standard

and could be difficult to interpret. Therefore in this appendix, as also report estimates

based on an alternative measure that simply measures the employment share of occupations

above the median level of offshorability: offshareit =
∑
o empojt×1(offablo>offablM )∑

o empojt
Appendix

Figure 5 demonstrates that these two measures are very highly correlated (correlation of

.93) and in the online appendix demonstrate that my results are robust to using either

measure of offshorable employment intensity. In appendix table 12 I report the effect

of offshoring on the offshorable and volatile employment shares by these to alternative

measures and demonstrate that my results are robust.
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A.4 Additional Results Decomposing the Effect of Offshoring on Fluid-

ity

In an effort to understand the effect offshoring on labor market fluidity future, I decompose

the elements of each of our three measures into their underlying components. For job

reallocation, those components are job creation and job destruction. For job turnover

they are the rate of hires and separations and for job churn they are the rate of hires

above replacement (HAR) and the rate of separations above replacement (SAR).18 Our

results are reported in 8. I find that the vast majority of the increase in the rate of job

reallocation is operating through the channel of reduced job creation. This effect is quite

large and highly significant for startups: a one percentage point increase in annual offshoring

penetration leads to a decline in the job creation rate of startups by 1.9 percentages points.

This appears to be consistent with the possibility that, through purchasing imported

intermediate goods, firms are able to scale up production more easily without increasing

employment, however as discussed earlier, it is impossible to demonstrate that this truly is

the underlying mechanism without production or revenue dynamics data in addition to

employment dynamics. A similar pattern is found for job turnover. The effect of offshoring

job turnover appears to be working almost entirely through the channel of reducing hiring.

I find a negative effect of offshoring on the rate of separations as well, however, this effect

is significantly smaller and statistically insignificant. Lastly, the effect of offshoring on the

rate of churn appears to be relatively consistent for both HAR and SAR yet neither are

statically significant and it is only when I consider the effect on churn do I find a significant

relationship. These results, in combination with our previous results, provide evidence

that offshoring does affect labor market fluidity in an important way, and that at least for

turnover and reallocation, these effects tend to operate largely through reducing the rate

of employment expansion rather than reducing the rate of employment contraction.

18HAR is defined as the hires minus job creation divided by total employment and SAR is defined as
separations minus job destruction divided by total employment. As can be seen from equation (3) the sum
of these two elements is employment churn.
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Figure 5: Correlation between Offshoreable Employment index and Above
Median Employment Share
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Note: This figure plots the correlation between my preferred measure of offshoreable employment intensity and a
cruder measure of the share of employment in occupations above the median offshoreability. The correlation between
these two measures is extremely high (0.93).
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Figure 6: Offshorable Employment Share in High vs. Low Offshoring Penetra-
tion Industries
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Note: Note: following figure plots average change in the offshorable employment share, as measured by equation (9)
for industries experiencing high vs. low offshoring exposure over the period 2002-2011.

Figure 7: Offshorable Employment Intensity Alternative Measures
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Note: Note: following figure plots the average change in the offshorable employment share, as measured by equation
(9) for industries experiencing high vs. low offshoring exposure over the period 2002-2011.
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Table 6: Summary Statistics

Mean 25th Median 75th St. Dev.

∆ Employment -5.89 -8.77 -4.94 -2.22 5.77
∆ Job Reallocation -10.18 -29.18 -13.38 4.31 57.61
∆ Turnover -20.60 -29.12 -19.64 -10.27 26.54
∆ Churn -51.26 -91.85 -59.022 -29.25 330.60
∆ Off Emp. Share -.0315 -.1297 -.0422 .129 .308
∆ Vol. Emp. Share -.002 -.007 -.003 .0040 .0224
∆ Offshoring Pen. 1.99 1.08 1.49 2.313 2.29
Note: The table provides summary statistics for changes in our key measures
of employment dynamics and offshoring over the period 1999 and 2011.

Table 7: Effect of Chinese Offshoring on Below Median Offshoreable Occupa-
tions Employment Share

OLS IV

(1) (2) (3) (4)

∆ Annual Chinese Offshoring Penetration -0.153∗∗∗ -0.142∗∗∗ -0.167∗∗∗ -0.154∗∗∗

(0.012) (0.011) (0.023) (0.026)

Industry Controls X X X
Sector Fixed Effects X X
Imp/Exp Controls X
Level 2002 81.87 81.87 81.87 81.87
∆ (2002-2011) -0.31 -0.31 -0.31 -0.31
Explained ∆ -0.77 -0.87 -0.76
First Stage F-Stat 1292.4 569.4 631.8
R2 0.48 0.48 0.61 0.62
Observations 84.00 84.00 84.00 84.00

Notes: The dependent variable is the change in the rate of job churn by industry and firm age groups as computed
using the QWI. All specification include NAICS 2-digit sector fixed effects as well as 4-digit NAICS industry controls,
including Log average wage in 1991 (in 2007$), the change in log real wage (1976 - 1991), the Production workers
share of employment in 1991, the capital/value added in 1991, and the change in industry share of total employment
(1976 - 1991). Standard errors are clustered by industry and standard errors are reported in parenthesis. * p<0.10,
** p<0.05, *** p<0.01
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Table 8: Effect of Chinese Offshoring on Fluidity Decomposing Effect

Job Reallocation Job Turnover Job Churn

JC JD JR Hires Sep. Turnover HAR SAR Churn

∆ Annual Chinese Offshoring Penetration -2.735∗∗∗ 0.781 -1.954∗∗ -3.207∗∗∗ -0.046 -0.733∗∗ -0.472 -0.827 -1.299
(0.502) (0.644) (0.856) (0.554) (1.120) (0.353) (0.323) (1.317) (1.361)

Industry Controls X X X X X X X X X
Sector Fixed Effects X X X X X X X X X
Level 1999 4.36 4.24 8.60 6.37 13.98 8.29 2.01 9.74 11.76
∆ (1999-2011) -0.67 -1.21 -1.88 -1.20 -5.40 -2.24 -0.53 -4.20 -4.72
Explained ∆ -0.59 0.15 -0.81 -1.07 -0.02 -0.28 -0.05 -0.29 -0.61
First Stage F-Stat 631.8 631.8 631.8 631.8 631.8 631.8 631.8 631.8 631.8
R2 0.57 0.12 0.42 0.62 0.74 0.77 0.34 0.74 0.73
Observations 84 84 84 84 84 84 84 84 84

Notes: The dependent variable is the change in the rate of job churn by industry and firm age groups as computed
using the QWI. All specification include NAICS 2-digit sector fixed effects as well as 4-digit NAICS industry controls,
including Log average wage in 1991 (in 2007$), the change in log real wage (1976 - 1991), the Production workers
share of employment in 1991, the capital/value added in 1991, and the change in industry share of total employment
(1976 - 1991). Standard errors are clustered by industry and standard errors are reported in parenthesis. * p<0.10,
** p<0.05, *** p<0.01
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Table 9: Effect of Chinese Offshoring on Labor Market Fluidity Accounting
for Pre-trends

JR Turnover Churn

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

∆ Annual Chinese Offshoring Penetration -1.846∗∗ -1.955∗∗ -0.732∗∗ -0.687∗ -0.847 -1.076
(0.791) (0.942) (0.370) (0.386) (1.282) (1.327)

Industry Controls X X X X X X
Sector Fixed Effects X X X X X X
Imp/Exp Controls X X X X X X
Pretrends (92-95) X X X
Pretrends (92-98) X X X X
Level 1999 8.60 8.60 8.29 8.29 11.76 11.76
∆ (1999-2011) -1.88 -1.88 -2.24 -2.24 -4.72 -4.72
Explained ∆ -0.76 -0.82 -0.28 -0.27 -0.39 -0.50
First Stage F-Stat 495.5 872.1 575.2 750.8 845.2 1234.5
R2 0.42 0.42 0.77 0.78 0.75 0.75
Observations 84 84 84 84 84 84

Notes: The dependent variable is the change in the rate of job churn by industry and firm age groups as computed
using the QWI. All specification include NAICS 2-digit sector fixed effects as well as 4-digit NAICS industry controls,
including Log average wage in 1991 (in 2007$), the change in log real wage (1976 - 1991), the Production workers
share of employment in 1991, the capital/value added in 1991, and the change in industry share of total employment
(1976 - 1991). Standard errors are clustered by industry and standard errors are reported in parenthesis. * p<0.10,
** p<0.05, *** p<0.01
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Table 10: Effect of Chinese Offshoring on Job Reallocation Controlling for
Change in Firm Age Distribution

IV

(1) (2) (3)

A: Job Reallocation
∆ Annual Chinese Offshoring Penetration -2.697∗∗ -2.702∗∗ -1.585

(1.349) (1.348) (1.756)
Industry Controls X X X
Sector Fixed Effects X X X
Firmage FE X X
Imp/Exp Controls X
Level 1999 15.30 15.30 15.30
∆ (1999-2011) -0.81 -0.81 -0.81
Explained ∆ -1.22 -1.23 -0.66
First Stage F-Stat 241.5 239.3 295.5
R2 0.04 0.05 0.06
Observations 332 332 332

IV

(1) (2) (3)

B: Turnover
∆ Annual Chinese Offshoring Penetration -2.311∗∗ -2.315∗∗ -1.983∗

(0.904) (0.903) (1.168)
Industry Controls X X X
Sector Fixed Effects X X X
Firmage FE X X
Imp/Exp Controls X
Level 1999 13.61 13.61 13.61
∆ (1999-2011) -2.32 -2.32 -2.32
Explained ∆ -1.00 -1.00 -0.80
First Stage F-Stat 243.5 241.3 294.5
R2 0.06 0.08 0.08
Observations 329 329 329

IV

(1) (2) (3)

C: Churn
∆ Annual Chinese Offshoring Penetration 5.335 5.306 1.210

(7.123) (7.119) (9.620)
Industry Controls X X X
Sector Fixed Effects X X X
Firmage FE X X
Imp/Exp Controls X
Level 1999 17.70 17.70 17.70
∆ (1999-2011) -4.99 -4.99 -4.99
Explained ∆ 2.14 2.13 0.52
First Stage F-Stat 241.5 239.3 295.5
R2 0.03 0.04 0.07
Observations 332 332 332

Notes: The dependent variable is the change in the rate of job reallocation NAICS-4 industry and firm age groups
as computed using the QWI. All specification include NAICS 2-digit sector fixed effects as well as 4-digit NAICS
industry controls, including Log average wage in 1991 (in 2007$), the change in log real wage (1976 - 1991), the
Production workers share of employment in 1991, the capital/value added in 1991, and the change in industry share
of total employment (1976 - 1991). Standard errors are clustered by industry and standard errors are reported in
parenthesis. * p<0.10, ** p<0.05, *** p<0.01
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Table 11: Effect of Chinese Offshoring on Job Reallocation by Firm Size

OLS IV

All Firms All Firms 0-19 20-49 50-249 250-499 500+

∆ Annual Chinese Offshoring Penetration -2.656∗∗ -1.426∗∗ -1.542 -0.240 -0.109 -1.561 -1.514
(1.163) (0.703) (1.015) (1.632) (0.714) (1.176) (0.982)

Industry Controls X X X X X X X
Sector Fixed Effects X X X X X X X
Level 1999 9.50 9.30 21.49 13.18 10.00 8.55 7.21
∆ (1999-2011) -2.13 -2.27 -5.41 -3.76 -2.57 -2.14 -1.98
Explained ∆ -0.73 -0.80 -0.12 -0.05 -0.81 -0.78
First Stage F-Stat 403.00 403.00 403.00 403.00 386.12 403.00
R2 0.52 0.51 0.21 0.34 0.45 0.11 0.41
Observations 84 84 84 84 84 81 84

Notes: The dependent variable is the change in the rate of job reallocation NAICS-4 industry and firm age groups
as computed using the QWI. All specification include NAICS 2-digit sector fixed effects as well as 4-digit NAICS
industry controls, including Log average wage in 1991 (in 2007$), the change in log real wage (1976 - 1991), the
Production workers share of employment in 1991, the capital/value added in 1991, and the change in industry share
of total employment (1976 - 1991). Standard errors are clustered by industry and standard errors are reported in
parenthesis. * p<0.10, ** p<0.05, *** p<0.01

Table 12: Effect of Chinese Offshoring on Turnover by Firm Size

OLS IV

All Firms All Firms 0-19 20-49 50-249 250-499 500+

∆ Annual Chinese Offshoring Penetration -1.032∗∗ -0.841∗∗∗ -1.619∗∗∗ -2.327∗∗∗ -0.490 -1.482∗ -1.518∗∗∗

(0.468) (0.188) (0.380) (0.492) (0.503) (0.882) (0.314)

Industry Controls X X X X X X X
Sector Fixed Effects X X X X X X X
Level 1999 9.15 9.06 11.35 9.96 9.91 9.06 7.83
∆ (1999-2011) -2.75 -2.53 -4.15 -3.93 -3.39 -3.33 -2.17
Explained ∆ -0.36 -0.70 -1.03 -0.21 -0.64 -0.66
First Stage F-Stat 403.00 403.00 403.00 403.00 386.12 403.00
R2 0.64 0.64 0.32 0.42 0.43 0.17 0.52
Observations 84 84 84 84 84 81 84

Notes: The dependent variable is the change in the rate of job reallocation NAICS-4 industry and firm age groups
as computed using the QWI. All specification include NAICS 2-digit sector fixed effects as well as 4-digit NAICS
industry controls, including Log average wage in 1991 (in 2007$), the change in log real wage (1976 - 1991), the
Production workers share of employment in 1991, the capital/value added in 1991, and the change in industry share
of total employment (1976 - 1991). Standard errors are clustered by industry and standard errors are reported in
parenthesis. * p<0.10, ** p<0.05, *** p<0.01

10



Table 13: Effect of Chinese Offshoring on Churn by Firm Size

OLS IV

All Firms All Firms 0-19 20-49 50-249 250-499 500+

∆ Annual Chinese Offshoring Penetration -2.294 -1.387∗ -1.679 1.721 -2.054∗ -2.530 -1.708
(1.368) (0.807) (1.190) (4.964) (1.235) (1.960) (1.123)

Industry Controls X X X X X X X
Sector Fixed Effects X X X X X X X
Level 1999 10.94 10.79 12.32 14.60 14.41 12.75 8.74
∆ (1999-2011) -4.64 -4.41 -6.63 -8.19 -7.06 -6.44 -3.10
Explained ∆ -0.62 -0.75 0.69 -0.93 -1.17 -0.77
First Stage F-Stat 403.00 403.00 403.00 403.00 386.12 403.00
R2 0.80 0.80 0.61 0.22 0.47 0.30 0.59
Observations 84 84 84 84 84 81 84

Notes: The dependent variable is the change in the rate of job reallocation NAICS-4 industry and firm age groups
as computed using the QWI. All specification include NAICS 2-digit sector fixed effects as well as 4-digit NAICS
industry controls, including Log average wage in 1991 (in 2007$), the change in log real wage (1976 - 1991), the
Production workers share of employment in 1991, the capital/value added in 1991, and the change in industry share
of total employment (1976 - 1991). Standard errors are clustered by industry and standard errors are reported in
parenthesis. * p<0.10, ** p<0.05, *** p<0.01
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