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Abstract
This paper links the sharp drop in U.S. manufacturing employment after
2000 to a change in U.S. trade policy that eliminated potential tari increases
on Chinese imports. Industries where the threat of tari hikes declines the most
experience more severe employment losses and larger increases in the value of
imports from China and the number of rms engaged in U.S.-China trade. Results
are robust to other potential explanations of employment loss, and there is no
similar reaction in the EU, which did not experience a change in policy. (JEL
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Introduction

U.S. manufacturing employment uctuated around 18 million workers between 1965
and 2000 before plunging 18 percent from March 2001 to March 2007. In this paper,
we nd a link between this sharp decline and the U.S. granting of Permanent Normal
Trade Relations (PNTR) to China, which was passed by Congress in October 2000 and
became eective upon China's accession to the WTO at the end of 2001.
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Conferral of PNTR was unique in that it did not change the import tari rates
the United States actually applied to Chinese goods over this period.

U.S. imports

from China had been subject to the relatively low NTR tari rates reserved for WTO
members since 1980.

2

But for China, these low rates required annual renewals that

were uncertain and politically contentious.

Without renewal, U.S. import taris on

Chinese goods would have jumped to the higher non-NTR tari rates assigned to nonmarket economies, which were originally established under the Smoot-Hawley Tari
Act of 1930. PNTR removed the uncertainty associated with these annual renewals by
permanently setting U.S. duties on Chinese imports at NTR levels.
Eliminating the possibility of sudden tari spikes on Chinese imports may have
aected U.S. employment through several channels. First, it increased the incentive
for U.S. rms to incur the sunk costs associated with shifting operations to China or
establishing a relationship with an existing Chinese producer.

3

Second, it similarly

provided Chinese producers with greater incentives to invest in entering or expanding into the U.S. market, increasing competition for U.S. producers. Finally, for U.S.
producers, it boosted the attractiveness of investments in capital- or skill-intensive
production technologies or less labor-intensive mixes of products that are more consistent with U.S. comparative advantage. Intuition for these channels of adjustment can
be derived from the large literature on investment under uncertainty, where rms are

1 Though this paper focuses on the impact of a particular U.S. trade policy, it relates to a substantial body of research documenting a negative relationship between import competition and U.S.
manufacturing employment, including Freeman and Katz (1991), Revenga (1992), Sachs and Shatz
(1994) and Bernard et al.

(2006), as well as studies linking Chinese imports to employment out-

comes by Autor et al. (2014), Bloom et al. (2015), Ebenstein et al. (2011), Groizard, Ranjan and
Rodriguez-Lopez (2012), Mion and Zhu (2013) and Utar and Torres Ruiz (2013).

2 Normal Trade Relations is a U.S. term for the familiar principle of Most Favored Nation.
3A
article reporting on the passage of PNTR noted the link to uncertainty: U.S.

New York Times

companies expect to benet from billions of dollars in new business and an end to years of uncertainty
in which they had put o major decisions about investing in China (Knowlton 2000). Section 2.1
below and Section A of the online appendix contain additional anecdotes describing the eect of
PNTR-related uncertainty on U.S. and Chinese rms' behavior.
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more likely to undertake irreversible investments as the ambiguity surrounding their

4

expected prot decreases.

We quantify the transition from annual to permanent normal trade relations via
the NTR gap, dened as the dierence between the non-NTR rates to which taris
would have risen if annual renewal had failed (which average 37 percent in 1999) and
the NTR tari rates that were locked in by PNTR (which average 4 percent across
industries in 1999).

Importantly, the NTR gap exhibits substantial variation across

industries: in 1999, its mean and standard deviation are 33 and 14 percentage points.
Larger responses are expected in industries with higher NTR gaps.
Our generalized dierence-in-dierences identication strategy exploits this crosssectional variation in the NTR gap to test whether employment in manufacturing
industries with higher NTR gaps (rst dierence) is lower after the change in policy
relative to employment in the pre-PNTR era (second dierence). One attractive feature
of this approach is its ability to isolate the role of the change in policy. While industries
with high and low gaps are not identical, comparing outcomes within industries over
time isolates the dierential impact of China's change in NTR status.
Regression results reveal a negative relationship between the change in U.S. policy
and subsequent employment in manufacturing that is both statistically and economically signicant. The baseline specication implies that moving an industry from an
NTR gap at the 25th percentile of the observed distribution to the 75th percentile
increases the implied relative loss of employment by 0.08 log points.
The relationship between PNTR and U.S. manufacturing employment remains statistically and economically signicant after controlling for policy changes in China that
may be spuriously correlated with the NTR gap, including a reduction in import taris, the phasing out of export licensing requirements and production subsidies, and
the elimination of barriers to foreign investment. Furthermore, the results are robust
to controlling for other U.S. economic developments contemporaneous with PNTR,

4 The eect of uncertainty on investment can be positive or negative depending upon a range of rm
and market characteristics, including adjustment costs, product market competition and production
technology. The negative association between PNTR and employment found here is consistent with
a range of theoretical (e.g., Rob and Vettas 2003) and empirical (e.g,. Guiso and Pirigi 1999, Bloom
et al. 2007) applications. A theoretical framework closely related to our setting is Pindyck (1993),
which shows that uncertainty over input costs increases the value of waiting before undertaking sunk
investments. For example, using this framework, Schwartz and Zozaya-Gorostiza (2003) show that
input cost uncertainty lowers incentives to invest in new information technology. Handley (2014) and
Handley and Limao (2014a, 2014b) show that reduction in destination-country trade policy uncertainty
is associated with increased entry into exporting.
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such as the bursting of the 1990s information technology bubble, the expiration of the
global Multi-Fibre Arrangement governing Chinese textile and clothing export quotas,
and declining union membership in the United States. To further verify that the U.S.
reaction can be attributed to the change in U.S. policy, we compare U.S. employment
before and after PNTR to that in the European Union, which gave China the equivalent of PNTR much earlier, in 1980. We nd no relationship between the U.S. NTR
gap and EU manufacturing employment after the U.S. granting of PNTR to China.
We use data from a range of sources to explore the potential mechanisms behind the
U.S. response. Using U.S. trade data, we nd that PNTR is associated with relative
increases in the value of U.S. imports from China as well as the relative number of U.S.
importers, Chinese exporters and U.S.-China importer-exporter pairs. These outcomes
demonstrate that U.S. imports from China surge in the high-NTR gap products most
aected by PNTR, suggesting that the decline in U.S. employment is due in part to
substitution of Chinese imports for U.S. output. They also oer a deeper understanding
of the impact of reducing uncertainty in international trade. That is, while our nding
of a positive association between the NTR gap and Chinese exporters is consistent
with existing models of trade policy uncertainty , the surge in U.S. importers and
U.S.-importer and Chinese- exporter pairs found here highlights a rich set of potential
responses among rms in the importing country, e.g., within-rm oshoring. Toward
that end, we show using Chinese microdata that relative Chinese exports to the United
States increase signicantly among foreign-owned Chinese rms, an outcome that is

5

consistent with within-rm relocation of U.S. production to China.

Insight into possible mechanisms explaining employment loss also comes from examining U.S. outcomes at the plant level. Comparison of plant employment and plant
death regressions reveal that some plants were able to adapt to the change in U.S.
policy rather than die. Further analysis of surviving plants' factor usage shows that
PNTR was associated with increased capital intensity, a reaction that is consistent with
two mechanisms of trade-induced adaptation: changes in product composition (as in
Khandelwal 2010) and adoption of labor-saving technologies (as in Bloom, Draca and
Van Reenen 2015), with the latter suggesting that PNTR may be associated with employment reductions beyond those attributable to replacement of U.S. production by
Chinese imports. Finally, we nd that employment among continuing plants and plant

5 In research independent from that conducted here, Handley and Limao (2014a) note that their
framework could be used to examine a link between PNTR and China's export boom, and Handley
and Limao (2014b) demonstrate such a link using product-level trade data.
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survival respond negatively to exposure to PNTR in downstream (customer) industries, providing indirect evidence of the sort of trade-induced supply-chain disruptions
modeled by Baldwin and Venables (2013).
The paper proceeds as follows: Section 2 describes our data, Section 3 describes
our empirical strategy and main results, Sections 4 and 5 present additional results,
and Section 6 concludes. An online appendix provides additional empirical results as
well as information about dataset construction and sources.

2

Data

2.1
2.1.1

Measuring the Eect of PNTR: The NTR Gap
Policy Background

U.S. imports from non-market economies such as China are subject to relatively high
tari rates originally set under the Smoot-Hawley Tari Act of 1930.

These rates,

known as non-NTR or column 2 taris, are often substantially larger than the
NTR or column 1 rates the United States oers fellow members of the World Trade
Organization (WTO). However, the U.S. Trade Act of 1974 allows the President of
the United States to grant NTR tari rates to non-market economies on an annually
renewable basis subject to approval by the U.S. Congress, and U.S. Presidents began
granting such waivers to China annually starting in 1980.
While these waivers kept the tari rates applied to Chinese goods low, the need
for annual approval by Congress created uncertainty about whether the low taris
would continue, particularly after the Tiananmen Square incident in 1989. In fact, the
U.S. House of Representatives introduced and voted on legislation to revoke China's
temporary NTR status every year from 1990 to 2001. These votes even succeeded in
1990, 1991 and 1992, but China's status was not overturned because the U.S. Senate
failed to sustain the House votes. From 1990 to 2001, the average House vote against
annual NTR renewal was 38 percent.

6

Anecdotal evidence indicates that Congressional threats to withdraw China's NTR
status were taken seriously. Media reports, Congressional testimony and government
reports make clear that rms viewed renewal of China's NTR status as uncertain,
and that this uncertainty suppressed investment needed to source goods from China.

6 Table A.2 of the online appendix summarizes the House votes by year.
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Indeed, in a 1994 report by the U.S. General Accounting Oce, U.S. rms cited uncertainty surrounding the annual renewal of China's most-favored-nation trade status as
the single most important issue aecting U.S. trade relations with China and indicated
that uncertainty over whether the U.S. government will withdraw or place further conditions on the renewal of China's most-favored-nation trade status aects the ability
of U.S. companies to do business in China (U.S. GAO 1994). These ndings echoed a
letter to President Clinton from the CEOs of 340 rms, including General Motors, IBM,
Boeing, McDonnell Douglas and Caterpillar, in which they stated that  [t]he persistent threat of MFN withdrawal does little more than create an unstable and excessively
risky environment for U.S. companies considering trade and investment in China, and
leaves China's booming economy to our competitors (Rowley 1993). Moreover, the
anecdotes underscore the idea that uncertainty can have a chilling eect on investment
even if the probability of rescinding NTR is low. Testifying before the House Ways and
Means Committee, a representative from Mattel asserted that  [w]hile the risk that the
United States would withdraw NTR status from China may be small, if it did occur
the consequences would be catastrophic for U.S. toy companies given the 70 percent
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non-MFN U.S. rate of duty applicable to toys (St. Maxens 2000).

After passage of

PNTR, the Congressional Commission created to track its eects reported that: In the
months since the enactment of Permanent Normal Trade Relations (PNTR) legislation
with China there has been an escalation of production shifts out of the U.S. and into
China...[B]etween October 1, 2000 and April 30, 2001 more than eighty corporations
announced their intentions to shift production to China, with the number of announced
production shifts increasing each month from two per month in October to November
to nineteen per month by April (U.S. Trade Decit Review Commission 2001).
Uncertainty associated with annual renewals of China's NTR status is also apparent in a simplied version of the well-known Baker, Bloom and Davis (2013) policy
uncertainty index, which we calculate to relate specically to China's NTR renewals.
In constructing this index, a research assistant searched the database Proquest for articles that contain the words China, uncertain or uncertainty, and most favored
nation or normal trade relations, for the years 1989 to 2013. The search was limited
to articles in

Post,

The Wall Street Journal, The New York Times,

and

The Washington
8

and irrelevant articles were manually screened from the search results.

As in

7 Additional anecdotes are provided in Section A of the online appendix.
8 A list of the articles included in the index as well as those that were screened out manually is
available from the authors upon request.
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Baker, Bloom and Davis (2013), article counts are summed by year and then divided
by the total number of articles produced by the three newspapers. The resulting index
is displayed in Figure 1. As shown in the gure, the policy uncertainty index spikes
in periods of tension in U.S.-China relations, with the highest levels observed in the
early 1990s after Tiananmen Square and in 2000 during the debate over PNTR.

9

After

passage of PNTR in 2000, the index goes essentially to zero indicating that uncertainty
regarding China's NTR status was eectively resolved.
The U.S. Congress passed a bill granting PNTR status to China in October 2000 following the November 1999 agreement between the United States and China governing
China's eventual entry into WTO. PNTR became eective upon China's accession to
the WTO in December 2001, and was implemented on January 1, 2002.

10

The baseline

analysis in Section 3 treats years from 2001 forward as being post-PNTR. Alternate
specications in Section 3.2 relax this assumption by allowing the relationship between
the NTR gap to dier in each year.
The change in China's PNTR status had two eects. First, it ended the uncertainty
associated with annual renewals of China's NTR status, thereby eliminating any option
value of waiting for U.S. or Chinese rms seeking to incur sunk costs associated with
greater U.S.-China trade.
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Second, it led to a substantial reduction in

import taris on Chinese goods.

expected

U.S.

We discuss channels through which the change in

policy aected U.S. manufacturing employment in Section 5.

2.1.2

Calculating the NTR Gap

We quantify the impact of PNTR on industry

i as the dierence between the non-NTR

rate to which taris would have risen if annual renewal had failed and the NTR tari
rate that was locked in by PNTR,

N T R Gapi = N on N T R Ratei − N T R Ratei ,

(1)

9 Additional peaks occur around the time of China's transfer of missile technology to Pakistan
(1993) and the Taiwan Straits Missile Crisis (1996).

10 While each of these milestones likely contributed to the overall reduction in policy uncertainty,

both the anecdotal evidence and the policy uncertainty index described above indicate that passage
of PNTR in 2000 played a key role in the elimination of uncertainty for U.S. rms.

11 To our knowledge, no other U.S. trade policy generates similar uncertainty with respect to China.

For example, while the the Omnibus Trade and Competitiveness Act of 1988 requires the U.S. Treasury Secretary to provide semiannual reports indicating whether any major trading partner of the
United States is manipulating its currency, such a designation only requires the Secretary to initiate
negotiations to have the exchange rate adjusted promptly (Treasury 2012).
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and we expect industries with larger NTR gaps to be more aected by the change
in U.S. policy.

One attractive feature of this measure is its plausible exogeneity to

employment after 2000. Eighty-nine percent of the variation in the NTR gap across
industries arises from variation in non-NTR rates, set 70 years prior to passage of
PNTR. This feature of non-NTR rates eectively rules out reverse causality that would
arise if non-NTR rates could be set to protect industries with declining employment.
Furthermore, to the extent that NTR taris were set to protect industries with declining
employment prior to PNTR, these

higher

NTR rates would result in

lower

NTR gaps,

biasing our results away from nding an eect of PNTR.
We compute NTR gaps using

ad valorem equivalent NTR and non-NTR tari rates

from 1989 to 2001 provided by Feenstra, Romalis and Schott (2002). Both types of
taris are set at the eight-digit Harmonized System (HS) level, also referred to as tari
lines. We compute industry-level NTR gaps using concordances provided by the U.S.
Bureau of Economic Analysis (BEA); the gap for industry

i

is the average NTR gap

across the eight-digit HS tari lines belonging to that industry. Further detail on the
construction of NTR gaps is provided in Section B.1 of the online appendix.
We use the NTR gaps for 1999  the year before passage of PNTR in the United
States  in our regression analysis, but note that our results are robust to using the
NTR gaps from any available year. Furthermore, the baseline empirical specication
explicitly controls for industries' NTR

rates.

In 1999, the average NTR gap across

industries is 0.33 with a standard deviation of 0.14. The corresponding statistics are
0.04 and 0.07 for the NTR rate and 0.37 and 0.16 for the non-NTR rate.

2.2

U.S. Manufacturing Employment

Our principal source of data is the U.S. Census Bureau's Longitudinal Business Database
(LBD), assembled and maintained by Jarmin and Miranda (2002). These data track
the employment and major industry of virtually every establishment with employment in the non-farm private U.S. economy annually as of March 12.

12

In these data,

establishments correspond to facilities in a given geographic location, such as a manufacturing plant or retail outlet, and their major industry is dened at the four-digit

12 The LBD denition of employment includes both full- and part-time workers; in Section 5.3
we show that our main employment results are robust to examining production hours instead of
employment.

While the use of stang services by manufacturing rms was increasing during the

2000s, Dey, Houseman and Polivka (2012) show that this trend does not account for the steep decline
in manufacturing employment after 2000.

7

Standard Industrial Classication (SIC) or six-digit North American Industry Classication System (NAICS) level. Longitudinal identiers in the LBD allow establishments
to be followed over time.
The long time horizon considered in this paper presents two complications for analyzing the evolution of manufacturing employment. The rst complication is that the
industry classication scheme used to track establishments' major industries changes
from the SIC to the NAICS in 1997 and to subsequent versions of NAICS in 2002
to 2007.

Because we need time-consistent industry denitions to track employment

over our sample period, we use the algorithm developed in Pierce and Schott (2012) to
create families of four-digit SIC and six-digit NAICS codes that are linked through
the SIC and NAICS industry classication systems.

Further detail on the creation

of time-consistent industry codes is provided in Section B.3 of the online appendix.
Unless otherwise noted, all references to industry in this paper refer to these families.
The second complication is that some activities (e.g., logging and publishing) are reclassied out of manufacturing in the SIC to NAICS transition and, moreover, some
plants are sometimes classied within manufacturing and sometimes outside manufacturing.

We construct a constant manufacturing sample that excludes any families

that contain SIC or NAICS industries that are ever classied outside manufacturing.
In addition, we exclude any plants that are ever classied outside manufacturing. Use
of this constant manufacturing sample ensures that our results are not driven by any
changes in classication system, and we note that qualitatively identical results can
also be obtained using the simple NAICS manufacturing denition in the publicly available NBER-CES Manufacturing Industry Database from Becker, Gray and Marvakov
(2013).
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Moreover, neither of these drops has a material impact on the general trend

of manufacturing employment over the past several decades.

14

While the loss of U.S. manufacturing employment after 2000 is dramatic, we note
that it is

not

accompanied by a similarly steep decline in value added.

Indeed, as

illustrated in Figure 2, real value added in U.S. manufacturing, as measured by the
BEA, continues to increase after 2000, though at a slower rate (2.8 percent) compared
with the average from 1948 to 2000 (3.7 percent).

15

13 The results are also robust to use of a beta version of time-consistent NAICS codes developed for
the LBD by Teresa Fort and Shawn Klimek.

14 Section B.3 of the online appendix compares annual employment in our constant manufacturing

sample against the manufacturing employment series available publicly from the U.S. Bureau of Labor
Statistics. Both display a stark drop in employment after 2000.

15 Houseman, Kurz, Lengermann and Mandel (2011) argue that gains in manufacturing value-added
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2.3

Data for Alternate Explanations

As shown below, we consider a wide array of alternate explanations for the observed decline in U.S. manufacturing employment. To be plausible, these alternate explanations
must explain why the decline in employment coincides with the timing of PNTR and
why it is concentrated in industries most aected by the policy change. Descriptions
and sources of the data used to capture these explanations are presented in Section D
of the online appendix. Here, we provide a brief overview of the three classes of alternate explanations we consider: a decline in the U.S. competitiveness of labor-intensive
goods, policy changes in China, and other notable macroeconomic events in the United
States.
U.S. manufacturing employment may have fallen after 2000 due to a decline in the
competitiveness of U.S. labor-intensive industries for some reason other than the change
in U.S. trade policy, such as a general movement towards oshoring encouraged by the

16

2001 recession or a positive productivity shock in labor-abundant China.

We control

for these explanations by including measures of industry capital and skill intensity in
our specication and by allowing the impact of these industry factor intensities to vary
before and after PNTR.
As part of its accession to the WTO, China agreed to institute a number of policy
changes which could have inuenced U.S. manufacturing employment, including liberalization of its import tari rates, export licensing rules, production subsidies and
barriers to foreign investment. We control for these policy changes using data on Chinese import taris from Brandt, Van Biesbroeck, Wang, and Wang (2012), data on
export licensing requirements from Bai, Krishna, and Ma (2012), and data on production subsidies from China's National Bureau of Statistics. Because China's reduction
of barriers to foreign investment may have aected industries dierently based on the
nature of contracting in their industry, we also include Nunn's (2007) measure of the
proportion of intermediate inputs that require relationship-specic investments.
Finally, the granting of PNTR to China overlaps with several notable events in the
United States.

The rst was the abolishment of import quotas on some textile and

clothing imports in 2002 and 2005 under the global Multi-Fibre Arrangement (MFA).
in the later years of Figure 2 may be overstated as purchases of low-cost foreign materials are not
fully captured in input price indexes.

16 We show in Section E of the online appendix that China's TFP growth is uncorrelated with the

NTR gap. Furthermore, we demonstrate in Section 4 that the EU does not experience a similar decline
in manufacturing employment in high NTR gap industries after 2000.
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The second was the bursting of the U.S. tech bubble and the subsequent recovery.
A third is a steady decline in unionization in the manufacturing sector.

We control

for the potential impact of these events using data on U.S. textile and clothing quotas
from Khandelwal, Schott and Wei (2013), denitions of advanced technology products
posted on the U.S. Census Bureau's website, and industry-level unionization rates from
Hirsch and Macpherson (2003).
Table A.1 of the online appendix summarizes the relationships between the NTR
gap and the industry-level control variables we employ in the baseline specication,
described in greater detail below. The strongest relationship among these variables is
a negative relationship with capital intensity (R

3

2

= 0.23).

PNTR and U.S. Manufacturing Employment

3.1

Baseline Specication

We examine the link between PNTR and U.S. manufacturing employment using a
generalized OLS dierence-in-dierences (DID) specication that examines whether
employment losses in industries with higher NTR gaps (rst dierence) are larger
after the imposition of PNTR (second dierence). Industry xed eects capture the
impact of any time-invariant industry characteristics, and year xed eects account
for aggregate shocks that aect all industries equally.

The sample includes annual

industry-level data from 1990 to 2007.
We estimate the following equation:

ln(Empit ) = θP ost − P N T Rt × N T R Gapi +

(2)

γP ost − P N T Rt × Xi + λXit +
δt + δi + α + εit ,
where the dependent variable is the log level of employment in industry

i

in year

t.

The rst term on the right hand side is the DID term of interest, an interaction of the
NTR gap and an indicator for the post-PNTR period, i.e., years from 2001 forward.
The second term on the right hand side is an interaction of the post-PNTR dummy
variable and time-invariant industry characteristics, such as initial industry capital and
skill intensity or the degree to which industries encompass high-technology products.
10

This term allows for the possibility that the relationship between employment and these
characteristics changes in the post-PNTR period. The third term on the right-hand
side of equation 2 captures the impact of time-varying industry characteristics, such as

17

exposure to MFA quota reductions, union membership and the NTR tari rate.

δt

and

α

δi ,

represent industry and year xed eects and the constant. Regressions are

weighted by initial industry employment.
Results are reported in Table 1 with robust standard errors clustered by industry.
The rst column includes only the DID term and the necessary xed eects, while the
second column adds industry initial factor intensities. The third column includes all
covariates capturing the eect of the alternate explanations discussed in Section 2.3
and represents the baseline specication to which we refer throughout the remainder
of the paper.
As indicated in the rst row of Table 1, estimates of

θ

are negative and statistically

signicant in all specications, indicating that the imposition of PNTR coincides with
lower manufacturing employment. Moving across the columns from left to right shows
that the estimate for

θ

decreases in absolute value as additional covariates are added,

but remains statistically signicant at conventional levels.
The estimated eects are also economically signicant. The dierence-in-dierences
coecient in the baseline specication in column 3 indicates that moving an industry
from an NTR gap at the 25th (0.23) to the 75th percentile (0.40) of the observed distribution increases the implied relative loss of employment by -0.08 (=-0.47*(0.40-0.23))
log points.

We also perform a two-step calculation of the implied impact of PNTR

that takes into account the employment weights of industries across the distribution
of NTR gaps.

First, for each industry

i,

we multiply

θ

by the industry's NTR gap.

This yields an implied eect of PNTR (versus the pre-period) on employment for each
industry

relative to

a hypothetical industry with a zero NTR gap. Second, we average

the implied relative eects for all manufacturing industries, using initial industry employment as weights. As reported in the nal row of the third column of the table, the
baseline specication implies a
log points.

relative

decline in manufacturing employment of -0.15

18

17 NTR tari rates from Feenstra et al. (2002) are unavailable after 2001 and so are assumed constant
after that year. As discussed in section I of the online appendix, we obtain nearly identical results
using analogously computed revealed tari rates from public U.S. trade available after 2001 but use
the Feenstra et al. (2002) measures because they are available for a larger set of industries.

18 Though our dierence-in-dierences identication strategy precludes estimation of the overall

share of employment lost to the change in U.S. policy, we note that several prominent studies of the
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The remaining rows of the third column of Table 1 display a positive and statistically signicant relationship between employment and industries' initial skill intensity
(dened as the ratio of non-production workers to total employment), and negative
and statistically signicant relationships between employment and industries' exposure to tari reductions in China and MFA quota reductions. The positive coecient
for skill intensity indicates that skill-intensive industries more in line with U.S. comparative advantage do relatively well in terms of employment after 2001. The negative
point estimate on exposure to Chinese import taris reveals that U.S. employment
rises in industries where Chinese import taris decline.

M F A Exposureit

indicates that textile and clothing industries more exposed to the

elimination of quotas experience greater employment loss.

3.2

The negative coecient for

19

Alternate Specications

This section assesses the timing and linearity assumptions inherent in the baseline
specication. We nd that the timing of the downturn in U.S. manufacturing employment corresponds closely with implementation of PNTR and that the implied impact
of PNTR is similar across linear and non-linear specications.

20

impact of trade liberalization on manufacturing employment have found large eects. Autor, Dorn
and Hanson (2014), using an alternate means of identication, nd that depending on assumptions
used to isolate the Chinese supply shock, Chinese import penetration explains 26 to 55 percent of the
overall decline in U.S. manufacturing employment from 2000 to 2007, or -5 to -11 percentage points of
the overall -20 percent decline. In a dierent setting, Treer (2004) nds that the Canada-U.S. Free
Trade Agreement reduced Canadian manufacturing employment by 12 percent among industries in
the top tercile of import tari declines, i.e. those with an average reduction of -10 percent. Moreover,
the growth in Chinese exports to the U.S. during our sample period dwarfs that of U.S. exports
to Canada during the period studied by Treer (2004).

According to the U.S. International Trade

Commission website, Chinese exports to the United States grew by $223 billion from 2000 to 2007
(from $100 billion to $323 billion), while U.S. exports to Canada grew by $44 billion between 1989
and 1996 (from $75 billion to $119 billion), in nominal terms.

19 Following Brambilla et al. (2009), we measure the extent to which industries' quotas were binding

under the MFA as the import-weighted average ll rate of the textile and clothing products that were
under quota, where ll rates are dened as the actual imports divided by allowable imports under
the the quota. Industries containing textile and clothing products with higher ll rates faced more
binding quotas and are therefore more likely to experience employment reductions when quotas are
eliminated. Fill rates are set to zero for unbound products.

20 In addition to the alternate specications pursued here, results in Section I of the online appendix

show that the baseline estimates are robust to dierent methods for controlling for the business cycle,
dierent measures of the NTR tari rate, and instrumenting the NTR gap with the non-NTR tari
rate.
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3.2.1

Timing

For the decline in manufacturing employment to be attributable to PNTR, our policy measure, the NTR gap, should be correlated with employment after PNTR, but
not before. To determine whether there is a relationship between the NTR gap and
employment in the years before 2001, we replace the

P ost − P N T R

indicator used in

equation 2 with interactions of the NTR Gap and the full set of year dummies,

ln(Empit ) =

2007
X

(θy 1{y = t} × N T R Gapi ) +

y=1991

2007
X

(βy 1{y = t} × Xi )

(3)

y=1991

+λXit + δt + δi + α + εit .
As above, we estimate equation 3 both with and without the industry controls.
Results for the dierence-in-dierences coecients,

θy ,

are reported in Table 2 and

displayed visually along with their 90 percent condence intervals in Figure 3. Coecient estimates for the remaining covariates are omitted to conserve space. As indicated
in both the table and the gure, point estimates are statistically insignicant at conventional levels until after 2001, at which time they become statistically signicant
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and increasingly negative.

This pattern is consistent with the parallel trends as-

sumption inherent in our dierence-in-dierences analysis, lending further support for
the baseline empirical strategy.

3.2.2

Linearity

The baseline specication assumes a linear relationship between employment and the
NTR Gap. Here, we explore non-linear specications to determine whether the NTR
gap has less of an eect on rms' employment decisions beyond some threshold level
or, alternatively, whether the eect of the NTR gap grows disproportionately as it
increases with higher values of the NTR gap.
We consider two non-linear specications. The rst augments Equation 2 with the
interaction of the square of the NTR gap with the

1{post − P N T Rt }

dummy.

The

second constrains the relationship between employment and the NTR gap to be a two-
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segment spline.

Results are reported in Table 3, where the rst column reproduces

21 Results are similar for an event study version of this specication that compares outcomes across
years for industries in the top versus bottom quintiles of the NTR gap distribution.

22 The spline is estimated using a constrained OLS regressions that restricts the post-PNTR rela13

the baseline specication (column 3 of Table 1) to facilitate comparison.

P-values

testing the joint signicance of the dierence-in-dierences coecients in the quadratic
specication and implied economic signicance, computed using the two-step procedure
as noted above, are reported in the nal two rows of the table. In addition, Figure A.3 in
the online appendix plots the relationship between the DID terms and log employment
implied by each specication over the range of NTR gaps observed in the data.
As indicated in both the table and the gure, the results provide some support
for the idea that employment loss accelerates with the NTR gap. On the other hand,
column 2 of Table 1 reveals that while the coecients for the NTR gap terms in the
quadratic specication are jointly statistically signicant at conventional levels, the
square term is not itself statistically signicant.

In terms of economic signicance,

the nonlinear specications yield economic impacts comparable to that implied by the
baseline linear specication.

The quadratic specication yields a relative decline in

manufacturing employment of -0.12 log points and the spline specication yields a
relative decline of -0.16 log points, compared to -0.15 log points in the baseline linear
specication.

4

The United States versus the EU

Comparison of outcomes in the United States versus the European Union provides an
alternate test of the idea that PNTR drives the employment decline in the United
States.

In contrast to the United States, the European Union granted permanent

most-favored-nation status to China in 1980 (Casarini 2006). As a result, there was
little change in either the actual or expected EU taris on Chinese goods when the
U.S. granted PNTR to China in 2000, and imports from China were not subject to the
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annual potential tari increases present in the United States.

Comparing the United

tionship between employment and the NTR gap to be two successive line segments starting at the
origin and joined at a knot.

We grid over NTR gap knots in increments of 0.05 and report the

specication that minimizes the Akaike Information Criterion (AIC), reported in the penultimate row
of Table 3. Minimization of Schwarz's Bayesian Information Criterion yields identical results.

23 China was a Generalized System of Preferences (GSP) beneciary in the EU before and after

its accession to the WTO. According to European Commission (2003), Chinese import taris under
the EU GSP program did not change when it joined the WTO. The EU renews GSP every decade
and conducts annual revisions to their rates.

These changes are generally made on a product-by-

product rather than country-by-country basis, suggesting that they are not biased towards China.
Nevertheless, we note that the majority of the EU's GSP rate changes in recent years involve products
in which Chinese exporters are active.
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States and the EU therefore helps determine whether U.S. NTR gaps are spuriously
correlated with other factors that may have aected employment in both the United
States and EU, such as technological change, policy changes in China related to its
entry to the WTO, or positive Chinese productivity shocks.
Our comparison makes use of data from United Nations' UNIDO dataset, which
tracks employment by country and four-digit International Standard Industrial Clas-
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sication (ISIC) industries from 1997 to 2005.

We estimate a triple dierence-in-

dierences specication that examines employment for industries with varying NTR
gaps (rst dierence) after the imposition of PNTR (second dierence) and across the
United States and the EU (third dierence):

ln(Empict ) = θP ost − P N T Rt ∗ N T R Gapi ∗ 1{c = U S}c

(4)

0

+γ1 P ost − P N T Rt ∗ N T R Gapi + γ2 χict
+δi + δt + α + εict .
i in c ∈ U S, EU
in year t. θ is the coecient for the triple-dierence term of interest. χhct represents
the full set of interactions of P ost − P N T Rt , N T R Gapi , and 1{c = U.S.} required
to identify θ . As above, δi and δt are industry and year xed eects, and α is the
The dependent variable is log employment for four-digit ISIC industry

regression constant.
Results are reported in the rst column of Table 4, with robust standard errors
clustered by industry. As shown in the rst row of the table,

θ

is negative and sta-

tistically signicant, indicating that PNTR is associated with a relative decline in
manufacturing employment in the United States versus the EU. Moreover, the lack of
statistical signicance for

γ1

in row 2, which measures the impact of PNTR common to

the United States and the EU, indicates that the negative relationship between PNTR
and employment is specic to the United States. Separate dierence-in-dierence specications for the United States and the EU (columns 2 and 3) provide complementary
evidence: PNTR is associated with statistically signicant employment declines in the
United States but not the EU.

24 The four-digit ISIC industries across which employment is reported are more aggregated than
either the SIC or NAICS industries across which U.S. employment data is reported in the LBD.
We aggregate NTR gaps to the six-digit HS level and then map them to the four-digit ISIC level
using publicly available concordances from the World Bank. See section F of the online appendix for
additional information regarding the UNIDO data.
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The results in Table 4 are evidence against the idea that post-PNTR employment
loss in the United States is due to an unobserved shock aecting manufacturing employment globally, or a shock in China that aects its exports to the U.S. and EU
equally.

They also conrm the relationship between employment and the NTR gap

for the United States using an entirely dierent dataset and industrial classication
system for employment.

5

Potential Mechanisms

PNTR may have caused a decline in U.S. manufacturing employment via several mechanisms, including: (1) encouraging U.S. rms to start sourcing inputs or nal goods
from Chinese rather than domestic suppliers; (2) persuading Chinese rms to expand
into the U.S. market; (3) motivating U.S. manufacturers either to invest in laborsaving production techniques or to produce more skill- and capital-intensive products
that are more in line with U.S. comparative advantage; and (4) inducing U.S. rms to
shift all or part of their operations oshore, perhaps in conjunction with other rms
in their supply chain. In this section we provide evidence consistent with all of these
mechanisms.

5.1

U.S. Imports

Given that PNTR entailed a change in U.S. trade policy

vis-a-vis

China, we examine

whether it was associated with changes in U.S. imports from China using customs
data from the U.S. Census Bureau's Longitudinal Foreign Trade Transaction Database
(LFTTD). As described in greater detail in Bernard, Jensen and Schott (2009), the
LFTTD tracks all U.S. international trade transactions by U.S. rms beginning in 1992.
For each import transaction we observe the product traded, the U.S. dollar value and
quantity shipped, the shipment date and the origin country.

The data also contain

codes identifying both the U.S. importer and the foreign supplier of the imported
product.
Our generalized triple DID specication compares products with varying NTR gaps
(rst dierence) before and after PNTR (second dierence) and across source countries
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(third dierence) for the years 1992 to 2007:

Ohct = θ1{c = China}c × P ost − P N T Rt × N T R Gaph +
0

(5)

0

γ χhct + λ Xhct + δh + δc + δt + α + εhct .
The left-hand side variable represents the log level of one of several dimensions of U.S.
import outcomes aggregated to the eight-digit HS product by source country by year
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level.

h

These dimensions are import value, the number of U.S. rms importing product

from country

c

in year

United States in year
imports of product

h

t,

t,

the number of country

c

rms exporting product

h

to the

and the number of importer-exporter pairs engaged in U.S.

from country

c

in year

t.

The rst term on the right-hand side is

the primary term of interest: a triple interaction of an indicator for China, an indicator
for the post-PNTR period, and the NTR gap for product
the impact of the change in U.S. policy.

χhct

h.

Its coecient,

θ,

captures

represents all other interactions of the

θ; the
results. Xhct

NTR gap, the post-PNTR indicator and the China indicator needed to identify
coecients for these terms are suppressed below for ease of displaying
represents two control variables: the U.S. exchange rate

vis-a-vis

country c (foreign

country per U.S. dollar) and the U.S. revealed import tari for product

c

t,

in year

h from country

computed as the ratio of duties collected to dutiable value using publicly

available U.S. trade data.

δh , δc and δt represent product, country and year xed eects

that control for unobserved time-invariant country and product attributes as well as
aggregate macroeconomic shocks that are common to each year.

α

is the regression

26

constant.

Results are reported in Table 5, with robust standard errors clustered by product.
Estimates of

θ

are are positive and statistically signicant for all four dimensions of

U.S. importing. As indicated in the bottom row of the table, these estimates imply that
PNTR raises the relative import value of the aected products by 0.17 log points

vis

vis a

imports of those products from other sources after the change in U.S. policy. The

analogous responses for the number of U.S. importers, the number of Chinese exporters

25 As with SIC and NAICS industries, the eight-digit HS product codes are linked to time-invariant
families using the concordance from Pierce and Schott (2012).

26 Although this specication omits observations where the left-hand side variable is equal to zero,

we note that similar results are obtained in a previous version of this paper (Pierce and Schott 2013)
when examining changes in those variables normalized as suggested by Davis, Haltiwanger and Schuh
(1996).
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and the number of importer-exporter pairs are 0.15, 0.17 and 0.17 log points.
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These results demonstrate that U.S. import value from China surges in the highNTR-gap products most aected by PNTR, suggesting that the decline in U.S. em-
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ployment is due in part to substitution of Chinese imports for U.S. output.

Moreover,

the relative increases in both the number of U.S. importers and the number of Chinese
exporters are consistent with U.S. and Chinese rms being more willing to undertake
irrecoverable investment in establishing bilateral trade relationships after PNTR, in
line with the broad literature on investment under uncertainty. Relative to the existing literature on trade policy uncertainty (Handley 2014, Handley and Limao 2014a
2014b), which focuses on exporting, the results with respect to U.S. importers highlight the potential importance of reactions to uncertainty by rms in the importing
country.

5.2

29

We pursue these reactions further in the next section.

Chinese Exports

In this section, we examine whether PNTR is associated with changes in the pattern
of Chinese exports using rm-level customs data from China's National Bureau of
Statistics provided by Khandelwal et al.
export data

vis a vis

30

(2013).

One advantage of these Chinese

the U.S. import data examined in the previous section is the

ability to classify Chinese exporters as domestic versus foreign-owned.

As a result,

they can shed light on whether China's surge in high-NTR-gap exports may be due to
oshoring by foreign rms versus market expansion by Chinese rms.
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Following Khandelwal et al. (2013), we use the ownership codes to classify rms
into three groups:

state-owned enterprises (SOEs), privately owned domestic rms

27 While standard errors in the reported results are clustered at the product level, we note that they
are robust to clustering at the country-product level.

28 Our ndings relate to Harrison and McMillan (2011), who show that oshore employment in

low-wage countries is a substitute for domestic employment among U.S. manufacturers.

29 Handley and Limao (2014b) discusses welfare implications of eliminating trade policy uncertainty

for the importing country, via the price index, but does not consider adjustments by rms in the
importing country, such as oshoring.

30 The Chinese data track China's exports by rm, product, destination, country, and year from 2000

to 2005. For each rm-product-destination-year observation, we observe the nominal value of exports
shipped as well as codes for the ultimate ownership of the rm and the type of export shipment.

31 Translated anecdotes from Chinese language news accounts provided in Section A of the online

appendix oer support for both of these channels.

For example, Shanghai Securities News noted

in 1999 that if China's accession to the WTO led to PNTR being granted:

...[T]his will help to

build condence among investors at home and abroad, especially among United States investors,
because currently, China faces the issue every year of maintaining Most Favored Nation trading status
(Shanghai Securities News 1999).
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(domestic) and privately owned foreign rms (foreign).

We decompose overall

exports into general versus processing & assembling (P&A), where the latter refer
to goods produced with intermediate inputs imported tari-free on the condition that
they not be sold domestically.

33

We examine the eect of PNTR on total Chinese exports using the same DID
specication used for the U.S. import data above, but with two dierences. First we
replace the indicator for China as a source of imports with an indicator for the United
States as a destination for exports.

Second, we aggregate the Chinese data to the

six-digit HS level in order to assign NTR gaps, as U.S. and Chinese product codes are
not consistent at more disaggregated levels.
Results are reported in Table 6, with robust standard errors clustered by product.
The top panel examines total, general and P&A exports by all rms.

The bottom

panel reports results for total exports by each ownership category. Estimates in the top
panel of the table reveal that PNTR is associated with statistically signicant relative
increases in export value for both types of exports. The bottom panel demonstrates
that these increases are experienced in all three types of rms, though coecients are
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larger for privately owned rms.

Though it is not possible to identify the country origin of foreign rms in the Chinese
data, the relative growth of foreign-rm exports may reect relocation of U.S. production to China within U.S. rms after the change in U.S. policy.

The PNTR-related

export growth of domestically-owned Chinese rms, on the other hand, is consistent
with both greater arm's-length oshoring by U.S. rms and eorts by Chinese rms to
expand into the U.S. market.

5.3

Changes in U.S. Factor Intensity

PNTR may have induced rms facing increased import competition from China to
adjust their production processes.

We use quinquennial data collected in the U.S.

Census of Manufactures (CM) to analyze the relationship between PNTR and factor
usage.

We perform this analysis at both the industry

and

plant level to determine

32 SOEs include collectives, and foreign rms include joint ventures.
33 General and P&A exports account for more than 95 percent of exports in each year of the sample.
Other export categories are omitted. Across the years for which the data are available, general exports
represent approximately 43 percent of total exports.

34 PNTR is also associated with a statistically and economically signicant increase in foreign-owned

rms' P&A exports to the United States.
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the extent to which changes in factor intensity are driven by entry and exit versus
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continuing plants.

For years ending in 2 and 7, the CM contains a range of plant characteristics,
including total employment, a breakdown of total employment into production and
non-production workers, production worker hours and capital.
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As in Section 3 we

dene skill intensity as the ratio of non-production workers to total employment and
capital intensity as the ratio of capital to total employment. Our analysis makes use of
the same generalized dierence-in-dierences specication dened in equation 2, with
one important dierence: because the CM tracks establishments' attributes only every
ve years, the pre-PNTR period is dened as 1992 and 1997 and the post-PNTR period
is dened as 2002 and 2007.
The industry-level results, reported in Table 7 reect adjustments in factor intensity
both within and across plants. As indicated in Columns 1 and 2 of the table, PNTR
is associated with statistically and economically signicant increases in both industry
skill intensity and industry capital intensity.

The gain in skill intensity arises from

heterogeneous responses for the two types of workers tracked in our data. While we
nd negative and statistically signicant relationships between employment and the
NTR gap for both non-production (column 3) and production workers (column 4),
the implied impact of PNTR for production workers is more than one and a half
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times that for non-production workers.

Likewise, the gains in capital intensity arise

from statistically signicant declines in total employment (column 5), compared to a
statistically insignicant response for capital (column 6).
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Estimates from the plant-level regressions are reported in Table 8, with robust
standard errors clustered for plants' major industry. These regressions dier from the
industry-level regressions in two ways. First, they make use of plant-level NTR gaps,
dened as the weighted-average NTR gap across all of the industries in which the plant

35 Holmes and Stevens (2013) show that increased import competition from China can have heterogeneous eects among plants within an industry, with the biggest negative eect observed at large
plants producing standardized goods. Small plants producing specialty goods are less aected.

36 Real book value is deated using industry-level investment price indexes from Becker, Gray and

Marvakov 2013.

37 Results in column 7 show that the PNTR-related decline in production hours is similar in magni-

tude to that for total employment, ruling out the possibility that the decline in employment resulted
from a contraction on the extensive margin (the number of employees) that was oset by an expansion
on the intensive margin (the number of hours per worker).

38 Results for total employment in column 5 are similar in terms of both statistical and economic

signicance to those reported in the baseline specication in Section 3, despite use of a dierent
dataset.
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is active in 1997. Second, they contain plant xed eects as well as plant-level control
variables such as age and total factor productivity in addition to the industry-level
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control variables used in the baseline specication.

Results in the rst two columns of Table 8 indicate that while PNTR is not associated with changes in skill intensity for continuing plants, it is associated with capital
deepening. Indeed, as noted in the nal row of column 2, the implied economic impact
of PNTR on plant capital intensity is a relative increase of 0.09 log points. This relative
capital deepening within plants is consistent with two mechanisms of employment loss:
trade-induced technological change, as in Bloom, Draca and Van Reenen (2015), and
trade-induced product upgrading, as in Bernard et al. (2006), Khandelwal (2010), and
Schott (2003, 2008), with the former suggesting that PNTR may be associated with
employment reductions beyond those attributable to replacement of U.S. production
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by Chinese imports.

5.4

Input-Output Linkages

This section examines whether PNTR aected U.S. manufacturing plants indirectly
via their supply chains, i.e., via the suppliers from which their inputs are purchased
or the customers to which their output is sold. Plants beneting from greater access
to lower-priced Chinese inputs, for example, might expand operations and therefore
employment, while plants whose major customers disappear due to greater competition
from Chinese producers in high-gap industries might shrink (or exit). Alternatively, if
proximity to suppliers and customers is an important determinant of the location of
manufacturing activity, as found by Ellison, Glaeser and Kerr (2010), higher exposure
to PNTR along any point of the supply chain may induce several or more links of
a supply chain to co-oshore, as in the procurement model of Baldwin and Venables
(2013).
We examine the transmission of PNTR through input-output linkages by computing

39 We follow Foster et al. (2008) in measuring TFP as the log of deated revenue minus the log
of inputs, weighted by the average cost share for each input across industries (see Section B.4 of
the online appendix for more detail). We note that productivity measures constructed from revenue
information may be biased due to unobserved establishment-level variation in prices, which can be
aected by changes in trade policy (Pierce 2011 and De Loecker et al. 2012).

40 We provide anecdotal evidence supporting these mechanisms in Section A.3 of the online appendix.

For example: To beat the Chinese and other foreign competitors threatening [their] business, [the
owners] invested several million dollars to double the production capacity of their plastic-part plant,
PM Mold, with the latest in robotics and automation equipment. Now, [it] can make twice as many
parts  and better ones at that  without adding to [its] work force (Neikirk 2002).
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plant-level up- and downstream NTR gaps and including them in the baseline plantlevel regression. As we do not have information on the industries from which individual
plants buy and to which they sell, we compute plants' up- and downstream NTR
gaps using industry-level information from U.S. input-output tables. We calculate the
upstream NTR gap for a plant in six-digit NAICS industry

i (N T R GapUi pstream )

as

the weighted average NTR gap across all six-digit NAICS industries used to produce i,
employing IO coecients from the BEA's 1997 total requirements table as weights. As
plants often produce a range of goods within the same sector (Bernard et al. 2010), we
set the weights for any six-digit NAICS input within i's three-digit NAICS root to zero.
Industry

i's

downstream NTR Gap (N T R

GapDownstream
)
i

is computed analogously.

Using the concordances referenced in Section 2, we then map these NAICS-based up-
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and downstream NTR gaps to the major industry of each plant.

We analyze the potential supply chain eects of PNTR on both the employment of
continuing plants (intensive margin) and plant survival (extensive margin) by estimating the following equation,

Opt =

X

θdm P ost − P N T Rt × N T R Gapm
p

(6)

m

+γP ost − P N T Rt × Xi + λ × Xit + µXpt
+δt + δp + α + εpt ,
where

Opt

represents either log employment of continuing plant

p

in year

t

or an indi-

t and year t+1 and 0
N T R Gapm
p represents the NTR gap for m = {Own, U pstream, Downstream};

cator variable that takes a value of 1 if the plant dies between year
otherwise.

for each dependent variable, we report estimates for specications that both exclude
and include the up- and downstream NTR gaps.

All specications use the annual

plant-level data available from the LBD.

41 Several caveats are worth pointing out.

First, these up- and downstream gaps are based on

industry-level IO relationships and therefore do not take into account the substantial heterogeneity
across plants in the industries from which they source inputs and to which they sell outputs.

In

particular, some plants may produce inputs that other plants source from an upstream industry.
Second, the own, upstream (mean and standard deviation of 0.11 and 0.04) and downstream (0.11,
0.08) gaps are highly related, with correlations of 0.46 and 0.24 for own versus upstream and own
versus downstream, respectively. These high correlations may reduce the precision of our estimates
by inating the associated standard errors. Finally, supply chain linkages need not be uni-directional,
as it is possible for plants in one industry to both purchase inputs from and sell outputs to plants in
another industry.
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Results in the rst two columns of Table 9 indicate that the eect of PNTR on
continuing plants' employment can be transmitted along supply chains. In the specication excluding input-output linkages, the coecient estimate for plants' own NTR
gap on employment is negative and statistically signicant, and yields an economic
magnitude, -0.12 log points, in line with those reported above.

When input-ouput

linkages are included in the regression, both the own and downstream NTR gaps are
negative and statistically signicant, indicating that plants experience relative declines
in employment both when they are more exposed to PNTR and when their customers
are more exposed.

In terms of economic signicance, the impact of PNTR implied

by the results in column 2 is a relative -0.14 log point decline in employment in the
post-PNTR period.

Of this decline, the own and downstream NTR gaps contribute
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roughly equally.

The third and fourth columns of Table 9 report results for a linear probability
estimation of plant death. As indicated in the table, the coecients on plants' own
NTR gap are positive and statistically signicant in both specications, indicating
that higher direct exposure to PNTR is associated with a higher probability of plant
death. As in the employment regression, the coecient on the downstream NTR gap
is statistically signicant, with its positive sign indicating that plants are also more
likely to die when their customers are more aected by PNTR. The coecient for the
upstream NTR gap is statistically insignicant at conventional levels.
These results are noteworthy for two reasons. First, they show that PNTR aects
U.S. manufacturing employment along both the intensive and extensive margins, i.e., by
reducing employment among continuing rms and by inducing plant exit.
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Second, as

in the procurement model of Baldwin and Venables (2013), they highlight the potential
role of supply chains in propagating the eects of changes in trade policy.

6

Conclusion

This paper nds a relationship between the sharp decline in U.S. manufacturing employment after 2000 and the United States' conferral of permanent normal trade rela-

42 Computation of economic signicance excludes the impact of the statistically insignicant coecient for the upstream NTR gap.

43 The working version of this paper, Pierce and Schott (2013), shows that anemic job creation

accounts for approximately one quarter of the overall estimated impact of PNTR, with the remainder
due to exaggerated job destruction. These trends provide a partial explanation for the post-2000 shift
in job creation and destruction rates discussed in Faberman (2008).
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tions on China, a policy that is notable for eliminating the possibility of future tari
increases  and the uncertainty with which they were associated  rather than reducing
the taris actually applied to Chinese goods.
We measure the eect of PNTR as the gap between the the high non-NTR rates
to which taris would have risen if annual renewal had failed and the lower NTR tari
rates that were locked in by PNTR. Using a generalized dierence-in-dierences specication, we show that industries with higher NTR gaps experience larger employment
declines, along with disproportionate increases in U.S. imports from China, the number of U.S. rms importing from China and the number of Chinese rms exporting to
the United States, including both domestic and foreign-owned Chinese rms. These
results are robust to inclusion of variables proxying for a wide range of alternate explanations for the observed trends in employment and trade. Moreover, we demonstrate
that the pattern of employment losses in the United States  which experienced the
policy change  are not present in the European Union, which had granted China the
equivalent of PNTR status in 1980. Additional analysis of the mechanisms by which
the change in policy aected U.S. manufacturers reveals reallocation within high-gap
industries towards less labor-intensive plants, increases in the capital intensity of the
most aected plants, and magnication of the eects of PNTR via downstream customers.
Having established a link between the change in trade policy and U.S. employment
outcomes, this research raises several important, but challenging questions. To what
extent can PNTR explain the diverging trends of value-added and employment in
the U.S. manufacturing sector?

What impact did PNTR have on U.S. prices and

consumption patterns? To what extent did U.S. rms change the composition of their
output in response to PNTR, and how large were the associated transition costs? We
hope to bring additional data to bear on these questions in future research.
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ͲϬ͘ϴϬϵ ΎΎΎ
ͲϬ͘ϲϬϭ ΎΎΎ
Ϭ͘Ϯϵϳ
Ϭ͘ϯϭϱ
Ϭ͘Ϯϯϴ
ϭǇĞĂƌсϮϬϬϳǆEdZ'ĂƉŝ
Ͳϭ͘Ϭϱϳ ΎΎΎ
ͲϬ͘ϵϬϬ ΎΎΎ
ͲϬ͘ϲϴϮ ΎΎΎ
Ϭ͘ϯϭϰ
Ϭ͘ϯϯϵ
Ϭ͘Ϯϱϵ
ϱϳϬϲ
ϱϳϬϲ
ϱϳϬϲ
KďƐĞƌǀĂƚŝŽŶƐ
ZϮ
Ϭ͘ϵϴ
Ϭ͘ϵϵ
Ϭ͘ϵϵ
ŵƉůŽǇŵĞŶƚtĞŝŐŚƚĞĚ
zĞƐ
zĞƐ
zĞƐ
&ŝǆĞĚĨĨĞĐƚƐ
ŝ͕ƚ
ŝ͕ƚ
ŝ͕ƚ
KƚŚĞƌŽǀĂƌŝĂƚĞƐ/ŶĐůƵĚĞĚ͍
EŽ
zĞƐ
zĞƐ
EŽƚĞƐ͗ĂĐŚĐŽůƵŵŶĚŝƐƉůĂǇƐƚŚĞƌĞƐƵůƚƐŽĨĂŶŝŶĚƵƐƚƌǇͲůĞǀĞůK>^ŐĞŶĞƌĂůŝǌĞĚĚŝĨĨĞƌĞŶĐĞͲŝŶͲ
ĚŝĨĨĞƌĞŶĐĞƐƌĞŐƌĞƐƐŝŽŶŽĨƚŚĞůŽŐĞŵƉůŽǇŵĞŶƚŽŶŝŶĚƵƐƚƌǇ;ŝͿĂŶĚǇĞĂƌ;ƚͿĨŝǆĞĚĞĨĨĞĐƚƐ͕
ŝŶƚĞƌĂĐƚŝŽŶƐŽĨǇĞĂƌĚƵŵŵŝĞƐĂŶĚƚŚĞEdZ'ĂƉ͘ZĞŐƌĞƐƐŝŽŶƌĞƉŽƌƚĞĚŝŶƐĞĐŽŶĚĐŽůƵŵŶ
ŝŶĐůƵĚĞƐďƵƚĚŽĞƐŶŽƚĚŝƐƉůĂǇŝŶƚĞƌĂĐƚŝŽŶƐŽĨǇĞĂƌĚƵŵŵŝĞƐǁŝƚŚŝŶĚƵƐƚƌŝĞƐΖŝŶŝƚŝĂůĐĂƉŝƚĂů
ĂŶĚƐŬŝůůŝŶƚĞŶƐŝƚǇ͘ZĞŐƌĞƐƐŝŽŶƌĞƉŽƌƚĞĚŝŶƚŚŝƌĚĐŽůƵŵŶĂůƐŽŝŶĐůƵĚĞƐďƵƚĚŽĞƐŶŽƚĚŝƐƉůĂǇ
ƚŝŵĞͲǀĂƌǇŝŶŐǀĂƌŝĂďůĞƐͲͲD&ĞǆƉŽƐƵƌĞ͕EdZƚĂƌŝĨĨƌĂƚĞƐ͕ƵŶŝŽŶŵĞŵďĞƌƐŚŝƉƌĂƚĞƐͲͲĂƐǁĞůů
ĂƐŝŶƚĞƌĂĐƚŝŽŶƐŽĨƚŚĞƉŽƐƚͲWEdZŝŶĚŝĐĂƚŽƌǁŝƚŚƚŝŵĞͲŝŶǀĂƌŝĂŶƚĐŽŶƚƌŽůƐŝŶĐůƵĚŝŶŐƚŚĞůŽŐŽĨ
ϭϵϵϬĐĂƉŝƚĂůĂŶĚƐŬŝůůŝŶƚĞŶƐŝƚǇ͕ĐŽŶƚƌĂĐƚŝŶƚĞŶƐŝƚǇ;EƵŶŶϮϬϬϳͿ͕ĐŚĂŶŐĞƐŝŶŚŝŶĞƐĞŝŵƉŽƌƚ
ƚĂƌŝĨĨƐ͕ĐŚĂŶŐĞƐŝŶŚŝŶĞƐĞƉƌŽĚƵĐƚŝŽŶƐƵďƐŝĚŝĞƐ͕ĐŚĂŶŐĞƐŝŶŚŝŶĞƐĞĞǆƉŽƌƚůŝĐĞŶƐŝŶŐ
ƌĞƋƵŝƌĞŵĞŶƚƐĂŶĚĂŶŝŶĚŝĐĂƚŽƌĨŽƌǁŚĞƚŚĞƌƚŚĞŝŶĚƵƐƚƌǇƉƌŽĚƵĐĞƐĂĚǀĂŶĐĞĚƚĞĐŚŶŽůŽŐǇ
ƉƌŽĚƵĐƚƐ͘ĂƚĂƐƉĂŶϭϵϵϬƚŽϮϬϬϳ͘KďƐĞƌǀĂƚŝŽŶƐĂƌĞǁĞŝŐŚƚĞĚďǇŝŶŝƚŝĂůŝŶĚƵƐƚƌǇ
ĞŵƉůŽǇŵĞŶƚ͘ZŽďƵƐƚƐƚĂŶĚĂƌĚĞƌƌŽƌƐĂĚũƵƐƚĞĚĨŽƌĐůƵƐƚĞƌŝŶŐĂƚƚŚĞŝŶĚƵƐƚƌǇůĞǀĞůĂƌĞ
ĚŝƐƉůĂǇĞĚďĞůŽǁĞĂĐŚĐŽĞĨĨŝĐŝĞŶƚ͘^ƵƉĞƌƐĐƌŝƉƚƐΎΎΎ͕ΎΎĂŶĚΎƌĞƉƌĞƐĞŶƚƐƚĂƚŝƐƚŝĐĂůƐŝŐŶŝĨŝĐĂŶĐĞ
ĂƚƚŚĞϭ͕ϱĂŶĚϭϬƉĞƌĐĞŶƚůĞǀĞůƐ͘

Table 2: PNTR and U.S. Manufacturing Employment (LBD)
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ůŶ;ŵƉŝƚͿ
WŽƐƚǆEdZ'ĂƉŝ

ͲϬ͘ϰϲϵ
Ϭ͘ϭϰϳ

ůŶ;ŵƉŝƚͿ
ΎΎΎ

WŽƐƚǆEdZ'ĂƉŝ Ϯ

ůŶ;ŵƉŝƚͿ

ͲϬ͘Ϯϰϰ
Ϭ͘ϰϮϵ
ͲϬ͘ϯϰϲ
Ϭ͘ϲϯϲ

WŽƐƚǆEdZ'ĂƉŝ;^ůŽƉĞϭͿ
WŽƐƚǆEdZ'ĂƉŝ;/ŶƚĞƌĐĞƉƚϮͿ
WŽƐƚǆEdZ'ĂƉŝ;^ůŽƉĞϮͿ
WŽƐƚǆůŶ;<ͬŵƉŝ͕ϭϵϵϬͿ

ͲϬ͘Ϭϭϲ
Ϭ͘ϬϮϱ
Ϭ͘ϭϯϮ ΎΎΎ
Ϭ͘Ϭϱϯ
ͲϬ͘ϭϴϭ
Ϭ͘ϭϭϮ
ͲϬ͘Ϯϰϰ Ύ
Ϭ͘ϭϰϬ
Ϭ͘Ϭϲϯ
Ϭ͘Ϭϴϴ
ͲϬ͘Ϯϯϴ
Ϭ͘ϭϲϰ
ͲϬ͘Ϭϯϲ
Ϭ͘Ϭϰϱ
ͲϬ͘ϯϰϮ ΎΎΎ
Ϭ͘ϬϲϬ
ͲϬ͘ϰϱϱ
Ϭ͘ϲϳϬ
ͲϬ͘ϭϮϯ
Ϭ͘ϮϬϯ
ϱ͕ϳϬϲ
Ϭ͘ϵϵ
ŝ͕ƚ
zĞƐ

ͲϬ͘ϰϲϬ
Ϭ͘ϱϭϯ
Ϭ͘ϱϱϭ
Ϭ͘ϲϯϬ
Ͳϭ͘ϲϴϯ
ϭ͘Ϭϱϰ
Ϭ͘ϰϭϰ ΎΎ
Ϭ͘ϮϬϰ
ͲϬ͘ϱϭϭ Ύ
Ϭ͘Ϯϴϯ
ϭ͘ϯϬϲ Ύ
Ϭ͘ϳϯϴ
ͲϬ͘ϱϱϳ
Ϭ͘ϰϴϵ
Ͳϭ͘ϲϱϬ ΎΎΎ
Ϭ͘ϲϵϭ
Ͳϭ͘ϯϭϵ ΎΎ
Ϭ͘ϲϱϴ
Ϭ͘Ϭϭϴ
Ϭ͘ϭϰϲ
ͲϬ͘ϱϰϭ ΎΎΎ
Ϭ͘ϭϵϴ
Ϯϰ͘ϯϰϲ Ύ
ϭϯ͘ϮϮϲ
ϭϱ͘Ϭϰϵ Ύ
ϳ͘ϳϵϮ
ϱ͕ϳϬϲ

ͲϬ͘Ϭϭϱ
Ϭ͘ϬϮϱ
WŽƐƚǆůŶ;EWͬŵƉŝ͕ϭϵϵϬͿ
Ϭ͘ϭϯϬ ΎΎΎ
Ϭ͘Ϭϱϯ
WŽƐƚǆŽŶƚƌĂĐƚ/ŶƚĞŶƐŝƚǇŝ
ͲϬ͘ϭϴϰ
Ϭ͘ϭϭϰ
WŽƐƚǆ∆ŚŝŶĂ/ŵƉŽƌƚdĂƌŝĨĨƐ ŝ
ͲϬ͘Ϯϲϵ Ύ
Ϭ͘ϭϰϰ
WŽƐƚǆ∆ŚŝŶĂ^ƵďƐŝĚŝĞƐ ŝ
Ϭ͘Ϭϳϯ
Ϭ͘ϬϵϮ
WŽƐƚǆ∆ŚŝŶĂ>ŝĐĞŶƐŝŶŐŝ
ͲϬ͘Ϯϯϳ
Ϭ͘ϭϲϲ
WŽƐƚǆϭĚǀĂŶĐĞĚdĞĐŚŶŽůŽŐǇŝ 
ͲϬ͘Ϭϯϲ
Ϭ͘Ϭϰϱ
ͲϬ͘ϯϰϮ ΎΎΎ
D&ǆƉŽƐƵƌĞŝƚ
Ϭ͘Ϭϲϭ
EdZŝƚ
ͲϬ͘ϰϯϬ
Ϭ͘ϲϳϮ
h͘^͘hŶŝŽŶDĞŵďĞƌƐŚŝƉŝƚ
ͲϬ͘ϭϭϬ
Ϭ͘ϭϵϵ
KďƐĞƌǀĂƚŝŽŶƐ
ϱ͕ϳϬϲ
ZϮ
Ϭ͘ϵϵ
&ŝǆĞĚĨĨĞĐƚƐ
ŝ͕ƚ
ŝ͕ƚ
ŵƉůŽǇŵĞŶƚtĞŝŐŚƚĞĚ
zĞƐ
zĞƐ
:ŽŝŶƚ^ŝŐŶŝĨŝĐĂŶĐĞWͲsĂůƵĞ
Ϭ͘ϬϬϴ
Ϭ͘Ϭϭϭ
ŽŶƐƚƌĂŝŶĞĚƐƚŝŵĂƚŝŽŶ͍
EŽ
EŽ
zĞƐ
<ŶŽƚ
͘
͘
Ϭ͘ϰϱ
/
͘
͘
ϭϯϴϭϬ
/ŵƉůŝĞĚ/ŵƉĂĐƚŽĨWEdZ
ͲϬ͘ϭϱϭ
ͲϬ͘ϭϮϬ
ͲϬ͘ϭϱϴ
EŽƚĞƐ͗dĂďůĞƌĞƉŽƌƚƐƌĞƐƵůƚƐŽĨK>^ŐĞŶĞƌĂůŝǌĞĚĚŝĨĨĞƌĞŶĐĞͲŝŶͲĚŝĨĨĞƌĞŶĐĞƐ
ƌĞŐƌĞƐƐŝŽŶƐŽĨůŽŐŝŶĚƵƐƚƌǇĞŵƉůŽǇŵĞŶƚŽŶŶŽŶůŝŶĞĂƌǀĞƌƐŝŽŶƐŽĨƚŚĞŝŶƚĞƌĂĐƚŝŽŶ
ŽĨƚŚĞEdZŐĂƉǁŝƚŚĂŶŝŶĚŝĐĂƚŽƌǁŝƚŚƚŚĞƉŽƐƚͲWEdZƉĞƌŝŽĚ͘ĚĚŝƚŝŽŶĂůĐŽŶƚƌŽůƐ
ŝŶĐůƵĚĞƚŝŵĞͲǀĂƌǇŝŶŐǀĂƌŝĂďůĞƐͲͲD&ĞǆƉŽƐƵƌĞ͕EdZƚĂƌŝĨĨƌĂƚĞƐ͕ƵŶŝŽŶ
ŵĞŵďĞƌƐŚŝƉƌĂƚĞƐͲͲĂƐǁĞůůĂƐŝŶƚĞƌĂĐƚŝŽŶƐŽĨƚŚĞƉŽƐƚͲWEdZŝŶĚŝĐĂƚŽƌǁŝƚŚƚŝŵĞͲ
ŝŶǀĂƌŝĂŶƚĐŽŶƚƌŽůƐŝŶĐůƵĚŝŶŐƚŚĞůŽŐŽĨϭϵϵϬĐĂƉŝƚĂůĂŶĚƐŬŝůůŝŶƚĞŶƐŝƚǇ͕ĐŽŶƚƌĂĐƚ
ŝŶƚĞŶƐŝƚǇ;EƵŶŶϮϬϬϳͿ͕ĐŚĂŶŐĞƐŝŶŚŝŶĞƐĞŝŵƉŽƌƚƚĂƌŝĨĨƐ͕ĐŚĂŶŐĞƐŝŶŚŝŶĞƐĞ
ƉƌŽĚƵĐƚŝŽŶƐƵďƐŝĚŝĞƐ͕ĐŚĂŶŐĞƐŝŶŚŝŶĞƐĞĞǆƉŽƌƚůŝĐĞŶƐŝŶŐƌĞƋƵŝƌĞŵĞŶƚƐĂŶĚĂŶ
ŝŶĚŝĐĂƚŽƌĨŽƌǁŚĞƚŚĞƌƚŚĞŝŶĚƵƐƚƌǇƉƌŽĚƵĐĞƐĂĚǀĂŶĐĞĚƚĞĐŚŶŽůŽŐǇƉƌŽĚƵĐƚƐ͘ĂƚĂ
ƐƉĂŶϭϵϵϬƚŽϮϬϬϳ͘ZŽďƵƐƚƐƚĂŶĚĂƌĚĞƌƌŽƌƐĂĚũƵƐƚĞĚĨŽƌĐůƵƐƚĞƌŝŶŐĂƚƚŚĞŝŶĚƵƐƚƌǇ
;ŝͿůĞǀĞůĂƌĞĚŝƐƉůĂǇĞĚďĞůŽǁĞĂĐŚĐŽĞĨĨŝĐŝĞŶƚ͘ƐƚŝŵĂƚĞƐĨŽƌƚŚĞǇĞĂƌ;ƚͿĂŶĚ
ŝŶĚƵƐƚƌǇĨŝǆĞĚĞĨĨĞĐƚƐĂƐǁĞůůĂƐƚŚĞĐŽŶƐƚĂŶƚĂƌĞƐƵƉƉƌĞƐƐĞĚ͘KďƐĞƌǀĂƚŝŽŶƐĂƌĞ
ǁĞŝŐŚƚĞĚďǇŝŶŝƚŝĂůŝŶĚƵƐƚƌǇĞŵƉůŽǇŵĞŶƚ͘͞:ŽŝŶƚ^ŝŐŶŝĨŝĐĂŶĐĞ͟ƌĞƉŽƌƚƐƚŚĞƉͲǀĂůƵĞ
ŽĨĂƚĞƐƚŽĨũŽŝŶƚƐŝŐŶŝĨŝĐĂŶĐĞŽĨƚŚĞůŝŶĞĂƌĂŶĚƉŽůǇŶŽŵŝĂůEdZŐĂƉƚĞƌŵƐŝŶ
ĐŽůƵŵŶƚǁŽĂŶĚƚŚĞŝŶƚĞƌĐĞƉƚĂŶĚƐůŽƉĞƚĞƌŵƐŝŶĐŽůƵŵŶƚŚƌĞĞ͘WĞŶƵůƚŝŵĂƚĞƌŽǁ
ƌĞƉŽƌƚƐƚŚĞŬĂŝŬĞ/ŶĨŽƌŵĂƚŝŽŶƌŝƚĞƌŝŽŶ;/ͿĨŽƌƚŚĞƚǁŽͲƐĞŵĞŶƚƐƉůŝŶĞ
ĞƐƚŝŵĂƚĞĚŝŶƚŚĞĨŝŶĂůĐŽůƵŵŶ͘&ŝŶĂůƌŽǁƌĞƉŽƌƚƐƚŚĞƉƌĞĚŝĐƚĞĚƌĞůĂƚŝǀĞĐŚĂŶŐĞŝŶ
ƚŚĞĚĞƉĞŶĚĞŶƚǀĂƌŝĂďůĞŝŵƉůŝĞĚďǇƚŚĞĚŝĨĨĞƌĞŶĐĞͲŝŶͲĚŝĨĨĞƌĞŶĐĞƐĐŽĞĨĨŝĐŝĞŶƚ͘
^ƵƉĞƌƐĐƌŝƉƚƐΎΎΎ͕ΎΎĂŶĚΎƌĞƉƌĞƐĞŶƚƐƚĂƚŝƐƚŝĐĂůƐŝŐŶŝĨŝĐĂŶĐĞĂƚƚŚĞϭ͕ϱĂŶĚϭϬ
ƉĞƌĐĞŶƚůĞǀĞůƐ͘

Table 3: Non-Linear Specications (LBD)
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ůŶ;ŵƉŝƚͿ
WŽƐƚǆEdZ'ĂƉŝ͕ϭϵϵϵǆϭĐсh^

ůŶ;ŵƉŝƚͿ

ůŶ;ŵƉŝƚͿ

ͲϬ͘ϲϰϭ ΎΎΎ
ͲϬ͘Ϯϰϳ

Ϭ͘Ϭϭϲ
ͲϬ͘ϲϰϵ ΎΎΎ
ͲϬ͘ϭϭϮ
ͲϬ͘ϮϳϬ
ϭϲϲϰ
ϵϵϵ
ϴϯϮ
KďƐĞƌǀĂƚŝŽŶƐ
ZϮ
Ϭ͘ϵϵϳ
Ϭ͘ϵϵϰ
Ϭ͘ϵϴϮ
&ŝǆĞĚĨĨĞĐƚƐ
Đƚ͕Đŝ͕ŝƚ
ŝ͕ƚ
ŝ͕ƚ
ŵƉůŽǇŵĞŶƚtĞŝŐŚƚĞĚ
zĞƐ
zĞƐ
zĞƐ
EŽƚĞƐ͗&ŝƌƐƚĐŽůƵŵŶĚŝƐƉůĂǇƐƌĞƐƵůƚƐŽĨĂĐŽƵŶƚƌǇͲŝŶĚƵƐƚƌǇͲůĞǀĞůK>^ŐĞŶĞƌĂůŝǌĞĚƚƌŝƉůĞ
ĚŝĨĨĞƌĞŶĐĞƐƌĞŐƌĞƐƐŝŽŶŽĨƚŚĞůŽŐŽĨĞŵƉůŽǇŵĞŶƚŽŶĂƚƌŝƉůĞŝŶƚĞƌĂĐƚŝŽŶŽĨĂŶŝŶĚŝĐĂƚŽƌĨŽƌ
ƚŚĞƉŽƐƚͲWEdZƉĞƌŝŽĚ͕ƚŚĞEdZŐĂƉĂŶĚĂŶŝŶĚŝĐĂƚŽƌĨŽƌŝĨƚŚĞĐŽƵŶƚƌǇŝƐƚŚĞh͘^͘dŚĞƐĞĐŽŶĚ
ĂŶĚƚŚŝƌĚĐŽůƵŵŶƐĚŝƐƉůĂǇƌĞƐƵůƚƐŽĨŝŶĚƵƐƚƌǇͲůĞǀĞůŐĞŶĞƌĂůŝǌĞĚĚŝĨĨĞƌĞŶĐĞͲŝŶͲĚŝĨĨĞƌĞŶĐĞƐ
ƌĞŐƌĞƐƐŝŽŶƌĞŐƌĞƐƐŝŽŶƐĨŽƌƚŚĞhĂŶĚh͘^͕͘ƌĞƐƉĞĐƚŝǀĞůǇ͘ĂƚĂƐƉĂŶϭϵϵϴƚŽϮϬϬϱ͕ĂŶĚĚĂƚĂ
ĨŽƌhŵĞŵďĞƌƐĂƌĞĂŐŐƌĞŐĂƚĞĚƚŽƚŚĞhůĞǀĞů͘ƐƚŝŵĂƚĞƐĨŽƌĐŽƵŶƚƌǇǆǇĞĂƌ;ĐƚͿ͕ĐŽƵŶƚƌǇǆ
ŝŶĚƵƐƚƌǇ;ĐŝͿĂŶĚŝŶĚƵƐƚƌǇǆǇĞĂƌ;ŝƚͿĨŝǆĞĚĞĨĨĞĐƚƐ;ĨŽƌĐŽůƵŵŶϭͿ͕ĂŶĚŝŶĚƵƐƚƌǇĂŶĚǇĞĂƌĨŝǆĞĚ
ĞĨĨĞĐƚƐ;ĨŽƌĐŽůƵŵŶƐϮĂŶĚϯͿ͕ĂƐǁĞůůĂƐƚŚĞƌĞŐƌĞƐƐŝŽŶĐŽŶƐƚĂŶƚĂƌĞŶŽƚƌĞƉŽƌƚĞĚ͘ZŽďƵƐƚ
ƐƚĂŶĚĂƌĚĞƌƌŽƌƐĂĚũƵƐƚĞĚĨŽƌĐůƵƐƚĞƌŝŶŐĂƚƚŚĞĐŽƵŶƚƌǇǆŝŶĚƵƐƚƌǇͲůĞǀĞů;ĨŽƌĐŽůƵŵŶϭͿĂŶĚ
ŝŶĚƵƐƚƌǇͲůĞǀĞů;ĨŽƌĐŽůƵŵŶƐϮĂŶĚϯͿĂƌĞĚŝƐƉůĂǇĞĚďĞůŽǁĞĂĐŚĐŽĞĨĨŝĐŝĞŶƚ͘KďƐĞƌǀĂƚŝŽŶƐĂƌĞ
ǁĞŝŐŚƚĞĚďǇϭϵϵϴĞŵƉůŽǇŵĞŶƚ͘^ƵƉĞƌƐĐƌŝƉƚΎΎΎĚĞŶŽƚĞƐƐƚĂƚŝƐƚŝĐĂůƐŝŐŶŝĨŝĐĂŶĐĞĂƚƚŚĞϭ
ƉĞƌĐĞŶƚůĞǀĞů͘

WŽƐƚǆEdZ'ĂƉŝ͕ϭϵϵϵ

Table 4: Employment in the United States versus EU (UNIDO)

ůŶ;sĂůƵĞ ŚĐƚͿ
ůŶ;/ŵƉŽƌƚĞƌƐŚĐƚͿ
ůŶ;ǆƉŽƌƚĞƌƐŚĐƚͿ
ůŶ;WĂŝƌƐŚĐƚͿ
Ϭ͘ϱϬϮ ΎΎΎ
Ϭ͘ϰϯϳ ΎΎΎ
Ϭ͘ϱϭϳ ΎΎΎ
Ϭ͘ϱϬϵ ΎΎΎ
Ϭ͘ϭϮϮ
Ϭ͘ϬϲϮ
Ϭ͘Ϭϳϭ
Ϭ͘Ϭϳϰ
ůŶ;ǆĐŚĂŶŐĞZĂƚĞ ĐƚͿ
Ϭ͘Ϭϭϳ ΎΎ
Ϭ͘Ϭϰϳ ΎΎΎ
Ϭ͘ϬϰϮ ΎΎΎ
Ϭ͘Ϭϰϭ ΎΎΎ
Ϭ͘ϬϬϴ
Ϭ͘ϬϬϯ
Ϭ͘ϬϬϰ
Ϭ͘ϬϬϰ
Ϭ͘ϭϬϳ ΎΎΎ
Ϭ͘Ϭϳϴ ΎΎΎ
Ϭ͘Ϭϴϵ ΎΎΎ
Ϭ͘Ϭϵϲ ΎΎΎ
ůŶ;EdZŚƚͿ
Ϭ͘Ϭϭϴ
Ϭ͘ϬϬϳ
Ϭ͘ϬϬϴ
Ϭ͘ϬϬϴ
KďƐĞƌǀĂƚŝŽŶƐ
ϭ͕ϰϯϲ͕ϱϮϲ
ϭ͕ϰϯϲ͕ϱϮϲ
ϭ͕ϰϯϲ͕ϱϮϲ
ϭ͕ϰϯϲ͕ϱϮϲ
ZϮ
Ϭ͘ϯϴ
Ϭ͘ϰϵ
Ϭ͘ϰϴ
Ϭ͘ϰϳ
&ŝǆĞĚĨĨĞĐƚƐ
ŚĐ͕Đƚ͕Śƚ
ŚĐ͕Đƚ͕Śƚ
ŚĐ͕Đƚ͕Śƚ
ŚĐ͕Đƚ͕Śƚ
/ŵƉůŝĞĚ/ŵƉĂĐƚŽĨWEdZ
Ϭ͘ϭϳ
Ϭ͘ϭϰ
Ϭ͘ϭϳ
Ϭ͘ϭϳ
EŽƚĞƐ͗dĂďůĞĚŝƐƉůĂǇƐƌĞƐƵůƚƐŽĨƉƌŽĚƵĐƚͲĐŽƵŶƚƌǇͲǇĞĂƌůĞǀĞůK>^ŐĞŶĞƌĂůŝǌĞĚƚƌŝƉůĞĚŝĨĨĞƌĞŶĐĞͲŝŶͲĚŝĨĨĞƌĞŶĐĞƐƌĞŐƌĞƐƐŝŽŶ
ŽĨŶŽƚĞĚĚĞƉĞŶĚĞŶƚǀĂƌŝĂďůĞŽŶŝŶƚĞƌĂĐƚŝŽŶŽĨŚŝŶĂĐŽƵŶƚƌǇŝŶĚŝĐĂƚŽƌ͕ƉŽƐƚͲWEdZŝŶĚŝĐĂƚŽƌĂŶĚEdZŐĂƉ͕ĂůŽŶŐǁŝƚŚ
ĐŽƵŶƚƌǇ;ĐͿǆǇĞĂƌ;ƚͿ͕ĐŽƵŶƚƌǇǆƉƌŽĚƵĐƚ;ŚͿĂŶĚƉƌŽĚƵĐƚǆǇĞĂƌĨŝǆĞĚĞĨĨĞĐƚƐĂŶĚƚŚĞEdZƚĂƌŝĨĨƌĂƚĞ͘ĂƚĂƐƉĂŶϭϵϵϮƚŽ
ϮϬϬϳ͘ZŽďƵƐƚƐƚĂŶĚĂƌĚĞƌƌŽƌƐĂĚũƵƐƚĞĚĨŽƌĐůƵƐƚĞƌŝŶŐĂƚƚŚĞƉƌŽĚƵĐƚǆĐŽƵŶƚƌǇůĞǀĞůĂƌĞĚŝƐƉůĂǇĞĚďĞůŽǁĞĂĐŚ
ĐŽĞĨĨŝĐŝĞŶƚ͘ƐƚŝŵĂƚĞƐĨŽƌƚŚĞĨŝǆĞĚĞĨĨĞĐƚƐĂŶĚĐŽŶƐƚĂŶƚĂƌĞƐƵƉƉƌĞƐƐĞĚ͘&ŝŶĂůƌŽǁƌĞƉŽƌƚƐƚŚĞƉƌĞĚŝĐƚĞĚƌĞůĂƚŝǀĞ
ĐŚĂŶŐĞŝŶƚŚĞĚĞƉĞŶĚĞŶƚǀĂƌŝĂďůĞŝŵƉůŝĞĚďǇƚŚĞƚƌŝƉůĞĚŝĨĨĞƌĞŶĐĞƐĐŽĞĨĨŝĐŝĞŶƚ͘^ƵƉĞƌƐĐƌŝƉƚƐΎΎΎ͕ΎΎĂŶĚΎƌĞƉƌĞƐĞŶƚ
ƐƚĂƚŝƐƚŝĐĂůƐŝŐŶŝĨŝĐĂŶĐĞĂƚƚŚĞϭ͕ϱĂŶĚϭϬƉĞƌĐĞŶƚůĞǀĞůƐ͘
ϭĐсŚŝŶĂǆWŽƐƚǆEdZ'ĂƉŚ

Table 5: PNTR and U.S. Imports (LFTTD)
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ůů&ŝƌŵƐ
ůŶ;s ŚĐƚͿ
Ϭ͘Ϯϭϰ Ύ
Ϭ͘ϭϮϲ
ϭ͕ϭϱϵ͕ϭϯϮ
Ϭ͘ϴϰ

ϭĐсh^ǆWŽƐƚǆEdZ'ĂƉŚ
KďƐĞƌǀĂƚŝŽŶƐ
ZϮ
&ŝǆĞĚĨĨĞĐƚƐ

ŚĐ͕Śƚ͕Đƚ

ůů&ŝƌŵƐ
ůŶ;s ŚĐƚͿ
Ϭ͘ϯϱϳ ΎΎΎ
Ϭ͘ϭϮϵ
ϭ͕ϭϭϮ͕ϭϳϯ
Ϭ͘ϴϮ
ŚĐ͕Śƚ͕Đƚ

ϭĐсh^ǆWŽƐƚǆEdZ'ĂƉŚ
KďƐĞƌǀĂƚŝŽŶƐ
ZϮ
&ŝǆĞĚĨĨĞĐƚƐ

ůů&ŝƌŵƐ
ůŶ;s ŚĐƚͿ
Ϭ͘Ϯϴϳ
Ϭ͘ϭϳϲ
ϯϰϰ͕ϲϬϰ

ϭĐсh^ǆWŽƐƚǆEdZ'ĂƉŚ

ůůdƌĂĚĞ
^K
ŽŵĞƐƚŝĐ
ůŶ;s ŚĐƚͿ
ůŶ;s ŚĐƚͿ
Ϭ͘ϭϴϳ
Ϭ͘ϴϭϱ Ύ
Ϭ͘ϭϯϴ
Ϭ͘ϰϳϯ
ϵϳϮ͕ϳϴϬ
ϰϳϯ͕ϱϵϬ
Ϭ͘ϳϱ
Ϭ͘ϳϭ

&ŽƌĞŝŐŶ
ůŶ;s ŚĐƚͿ
ϭ͘Ϭϭϴ ΎΎΎ
Ϭ͘ϮϬϳ
ϱϭϬ͕ϴϯϵ
Ϭ͘ϳϲ

ŚĐ͕Śƚ͕Đƚ

ŚĐ͕Śƚ͕Đƚ

ŚĐ͕Śƚ͕Đƚ

'ĞŶĞƌĂůdƌĂĚĞ
^K
ŽŵĞƐƚŝĐ
ůŶ;s ŚĐƚͿ
ůŶ;s ŚĐƚͿ
Ϭ͘ϯϯϯ ΎΎ
Ϭ͘ϳϮϴ

&ŽƌĞŝŐŶ
ůŶ;s ŚĐƚͿ
Ϭ͘ϵϭϵ ΎΎΎ

Ϭ͘ϭϱϬ
ϵϰϱ͕ϵϬϮ
Ϭ͘ϴϭ
ŚĐ͕Śƚ͕Đƚ

Ϭ͘ϮϮϲ
ϰϭϵ͕ϰϱϭ
Ϭ͘ϳϵ
ŚĐ͕Śƚ͕Đƚ

Ϭ͘ϰϳϱ
ϰϲϳ͕ϴϱϰ
Ϭ͘ϴϭ
ŚĐ͕Śƚ͕Đƚ

WƌŽĐĞƐƐŝŶŐΘƐƐĞŵďůǇdƌĂĚĞ
^K
ŽŵĞƐƚŝĐ
ůŶ;s ŚĐƚͿ
ůŶ;s ŚĐƚͿ
Ϭ͘ϭϴϱ
ϭ͘ϴϬϮ

&ŽƌĞŝŐŶ
ůŶ;s ŚĐƚͿ
Ϭ͘ϳϬϳ ΎΎΎ

Ϭ͘Ϯϭϭ
Ϯ͘Ϭϴϲ
Ϭ͘ϮϬϵ
ϭϴϮ͕Ϯϳϰ
ϯϵ͕ϰϰϰ
Ϯϳϱ͕ϵϰϬ
KďƐĞƌǀĂƚŝŽŶƐ
ZϮ
Ϭ͘ϴϲ
Ϭ͘ϴϱ
Ϭ͘ϴϱ
Ϭ͘ϴϱ
&ŝǆĞĚĨĨĞĐƚƐ
ŚĐ͕Śƚ͕Đƚ
ŚĐ͕Śƚ͕Đƚ
ŚĐ͕Śƚ͕Đƚ
ŚĐ͕Śƚ͕Đƚ
EŽƚĞƐ͗dĂďůĞĚŝƐƉůĂǇƐƌĞƐƵůƚƐŽĨƉƌŽĚƵĐƚͲĐŽƵŶƚƌǇͲǇĞĂƌůĞǀĞůK>^ŐĞŶĞƌĂůŝǌĞĚƚƌŝƉůĞ
ĚŝĨĨĞƌĞŶĐĞͲŝŶͲĚŝĨĨĞƌĞŶĐĞƐƌĞŐƌĞƐƐŝŽŶŽĨůŽŐŚŝŶĞƐĞĞǆƉŽƌƚǀĂůƵĞŽŶŝŶƚĞƌĂĐƚŝŽŶŽĨh^
ĐŽƵŶƚƌǇŝŶĚŝĐĂƚŽƌ͕ƉŽƐƚͲWEdZŝŶĚŝĐĂƚŽƌĂŶĚEdZŐĂƉ͕ĂůŽŶŐǁŝƚŚĐŽƵŶƚƌǇ;ĐͿǆǇĞĂƌ;ƚͿ͕
ĐŽƵŶƚƌǇǆƉƌŽĚƵĐƚ;ŚͿĂŶĚƉƌŽĚƵĐƚǆǇĞĂƌĨŝǆĞĚĞĨĨĞĐƚƐĂŶĚƚŚĞEdZƚĂƌŝĨĨƌĂƚĞ͘ĂƚĂƐƉĂŶ
ϮϬϬϬƚŽϮϬϬϱ͘ZŽďƵƐƚƐƚĂŶĚĂƌĚĞƌƌŽƌƐĂĚũƵƐƚĞĚĨŽƌĐůƵƐƚĞƌŝŶŐĂƚƚŚĞƉƌŽĚƵĐƚǆĐŽƵŶƚƌǇůĞǀĞů
ĂƌĞĚŝƐƉůĂǇĞĚďĞůŽǁĞĂĐŚĐŽĞĨĨŝĐŝĞŶƚ͘ƐƚŝŵĂƚĞƐĨŽƌƚŚĞĨŝǆĞĚĞĨĨĞĐƚƐĂŶĚĐŽŶƐƚĂŶƚĂƌĞ
ƐƵƉƉƌĞƐƐĞĚ͘^ƵƉĞƌƐĐƌŝƉƚƐΎΎΎ͕ΎΎĂŶĚΎƌĞƉƌĞƐĞŶƚƐƚĂƚŝƐƚŝĐĂůƐŝŐŶŝĨŝĐĂŶĐĞĂƚƚŚĞϭ͕ϱĂŶĚϭϬ
ƉĞƌĐĞŶƚůĞǀĞůƐ͘

Table 6: PNTR and Chinese Exports (Chinese Data)

ůŶ;EWͬŵƉŝƚͿ
Ϭ͘ϭϱϵ
Ϭ͘ϬϲϮ
ͲϬ͘Ϭϰϵ
Ϭ͘Ϭϭϴ

ůŶ;<ͬŵƉŝƚͿ
ΎΎΎ

Ϭ͘ϱϱϲ
Ϭ͘ϭϱϳ

ůŶ;EWƌŽĚŝƚͿ

ůŶ;WƌŽĚŝƚͿ

ůŶ;ŵƉŝƚͿ

ůŶ;<ŝƚͿ

ůŶ;,ŽƵƌƐ ŝƚͿ

ͲϬ͘ϯϮϰ Ύ
ͲϬ͘ϱϯϭ ΎΎΎ
ͲϬ͘ϰϴϭ ΎΎ
ͲϬ͘Ϭϵϳ
ͲϬ͘ϱϲϳ ΎΎΎ
Ϭ͘ϭϴϲ
Ϭ͘ϮϮϮ
Ϭ͘Ϯϭϴ
Ϭ͘ϮϯϬ
Ϭ͘ϮϮϴ
WŽƐƚǆůŶ;<ͬŵƉŝ͕ϭϵϵϬͿ
ͲϬ͘Ϭϯϭ
Ϭ͘Ϭϭϵ
Ϭ͘ϬϬϲ
ͲϬ͘ϬϴϮ ΎΎ
Ϭ͘ϬϭϬ
ΎΎΎ
Ϭ͘Ϭϯϭ
Ϭ͘ϬϰϮ
Ϭ͘Ϭϯϵ
Ϭ͘Ϭϰϭ
Ϭ͘Ϭϰϭ
ͲϬ͘ϬϮϭ
Ϭ͘Ϭϳϱ
Ϭ͘Ϯϭϳ ΎΎΎ
Ϭ͘ϭϴϭ ΎΎ
Ϭ͘ϮϬϬ ΎΎΎ
Ϭ͘ϮϮϯ ΎΎΎ
WŽƐƚǆůŶ;EWͬŵƉŝ͕ϭϵϵϬͿ
Ϭ͘Ϭϱϰ
Ϭ͘Ϭϳϳ
Ϭ͘Ϭϳϵ
Ϭ͘Ϭϳϵ
Ϭ͘Ϭϴϯ
Ϭ͘Ϭϴϭ
Ϭ͘ϭϯϰ ΎΎΎ
Ϭ͘ϭϳϮ
ͲϬ͘Ϭϭϳ
ͲϬ͘Ϯϵϵ Ύ
ͲϬ͘ϮϬϭ
ͲϬ͘ϭϵϯ
ͲϬ͘ϯϮϮ Ύ
WŽƐƚǆŽŶƚƌĂĐƚ/ŶƚĞŶƐŝƚǇŝ
Ϭ͘Ϭϰϱ
Ϭ͘ϭϯϬ
Ϭ͘ϭϱϵ
Ϭ͘ϭϳϴ
Ϭ͘ϭϲϵ
Ϭ͘ϭϱϴ
Ϭ͘ϭϳϵ
WŽƐƚǆ∆ŚŝŶĂ/ŵƉŽƌƚdĂƌŝĨĨƐ ŝ
Ϭ͘ϭϮϳ Ύ
ͲϬ͘Ϯϭϯ
ͲϬ͘ϭϰϮ
ͲϬ͘ϰϲϳ ΎΎ
ͲϬ͘ϯϯϮ
ͲϬ͘ϱϬϳ ΎΎΎ
ͲϬ͘ϰϵϱ ΎΎ
Ϭ͘Ϭϲϲ
Ϭ͘ϭϱϵ
Ϭ͘ϮϬϲ
Ϭ͘Ϯϭϳ
Ϭ͘Ϯϭϯ
Ϭ͘ϮϭϮ
Ϭ͘ϮϮϴ
Ϭ͘Ϭϲϭ
Ϭ͘Ϯϵϴ ΎΎΎ
Ϭ͘ϭϰϬ
Ϭ͘Ϭϭϱ
Ϭ͘ϬϳϬ
Ϭ͘ϰϬϭ ΎΎΎ
ͲϬ͘Ϭϭϳ
WŽƐƚǆ∆ŚŝŶĂ^ƵďƐŝĚŝĞƐ ŝ
Ϭ͘Ϭϱϰ
Ϭ͘Ϭϴϱ
Ϭ͘ϭϬϲ
Ϭ͘ϭϯϯ
Ϭ͘ϭϮϭ
Ϭ͘ϭϮϵ
Ϭ͘ϭϰϯ
WŽƐƚǆ∆ŚŝŶĂ>ŝĐĞŶƐŝŶŐŝ
ͲϬ͘Ϭϱϭ
Ϭ͘Ϭϲϱ
ͲϬ͘ϯϭϰ
ͲϬ͘ϮϮϮ
ͲϬ͘Ϯϲϱ
ͲϬ͘Ϭϵϱ
ͲϬ͘ϭϱϲ
Ϭ͘Ϭϳϭ
Ϭ͘ϭϯϴ
Ϭ͘ϮϯϮ
Ϭ͘ϮϱϬ
Ϭ͘Ϯϯϱ
Ϭ͘ϮϮϵ
Ϭ͘ϮϲϮ
ͲϬ͘Ϭϰϰ ΎΎ
ͲϬ͘Ϭϭϱ
ͲϬ͘ϬϭϬ
ͲϬ͘ϬϰϬ
ͲϬ͘Ϭϭϴ
ͲϬ͘ϬϮϭ
ͲϬ͘Ϭϰϯ
WŽƐƚǆϭĚǀĂŶĐĞĚdĞĐŚŶŽůŽŐǇŝ
Ϭ͘Ϭϭϵ
Ϭ͘Ϭϱϱ
Ϭ͘Ϭϲϴ
Ϭ͘Ϭϳϱ
Ϭ͘ϬϳϬ
Ϭ͘ϬϳϬ
Ϭ͘Ϭϳϰ
D&ǆƉŽƐƵƌĞŝƚ
Ϭ͘ϬϳϮ
Ϭ͘Ϭϰϴ
ͲϬ͘Ϯϳϰ ΎΎΎ
ͲϬ͘ϯϱϮ ΎΎΎ
ͲϬ͘ϯϯϱ ΎΎΎ
ͲϬ͘ϯϬϲ ΎΎΎ
ͲϬ͘ϯϰϰ ΎΎΎ
Ϭ͘ϬϲϬ
Ϭ͘ϭϭϳ
Ϭ͘ϬϴϬ
Ϭ͘ϭϯϮ
Ϭ͘ϭϭϳ
Ϭ͘ϭϬϯ
Ϭ͘ϭϯϮ
EdZŝƚ
ͲϬ͘ϭϬϴ
Ϭ͘ϭϴϮ
Ͳϭ͘Ϯϰϲ
ͲϬ͘ϲϵϲ
Ͳϭ͘Ϭϵϰ
ͲϬ͘ϳϬϵ
ͲϬ͘ϳϴϭ
Ϭ͘ϰϵϰ
Ϭ͘ϵϱϵ
ϭ͘ϭϭϰ
ϭ͘ϰϬϲ
ϭ͘ϮϴϬ
ϭ͘ϭϰϳ
ϭ͘ϰϭϳ
h͘^͘hŶŝŽŶDĞŵďĞƌƐŚŝƉŝƚ
Ϭ͘Ϯϵϴ ΎΎ
Ϭ͘Ϯϰϭ
Ϭ͘ϭϳϬ
ͲϬ͘ϮϵϮ
ͲϬ͘ϭϱϴ
ͲϬ͘ϭϭϯ
ͲϬ͘Ϯϳϯ
Ϭ͘ϭϰϴ
Ϭ͘Ϯϲϯ
Ϭ͘ϯϳϲ
Ϭ͘ϯϰϳ
Ϭ͘ϯϱϵ
Ϭ͘ϯϱϰ
Ϭ͘ϯϲϮ
KďƐĞƌǀĂƚŝŽŶƐ
ϭ͕ϮϴϬ
ϭ͕ϮϴϬ
ϭ͕ϮϴϬ
ϭ͕ϮϴϬ
ϭ͕ϮϴϬ
ϭ͕ϮϴϬ
ϭ͕ϮϴϬ
ZϮ
Ϭ͘ϵϳ
Ϭ͘ϵϳ
Ϭ͘ϵϴ
Ϭ͘ϵϴ
Ϭ͘ϵϴ
Ϭ͘ϵϴ
Ϭ͘ϵϴ
&ŝǆĞĚĨĨĞĐƚƐ
ŝ͕ƚ
ŝ͕ƚ
ŝ͕ƚ
ŝ͕ƚ
ŝ͕ƚ
ŝ͕ƚ
ŝ͕ƚ
ŵƉůŽǇŵĞŶƚtĞŝŐŚƚĞĚ
zĞƐ
zĞƐ
zĞƐ
zĞƐ
zĞƐ
zĞƐ
zĞƐ
/ŵƉůŝĞĚ/ŵƉĂĐƚŽĨWEdZ
Ϭ͘Ϭϱϭ
Ϭ͘ϭϳϴ
ͲϬ͘ϭϬϰ
ͲϬ͘ϭϳϬ
ͲϬ͘ϭϱϰ
ͲϬ͘Ϭϯϭ
ͲϬ͘ϭϴϮ
EŽƚĞƐ͗dĂďůĞƌĞƉŽƌƚƐƌĞƐƵůƚƐŽĨŝŶĚƵƐƚƌǇͲǇĞĂƌůĞǀĞůK>^ŐĞŶĞƌĂůŝǌĞĚĚŝĨĨĞƌĞŶĐĞͲŝŶͲĚŝĨĨĞƌĞŶĐĞƐƌĞŐƌĞƐƐŝŽŶŽĨŶŽƚĞĚŝŶĚƵƐƚƌǇŽƵƚĐŽŵĞŽŶƚŚĞŝŶƚĞƌĂĐƚŝŽŶŽĨƚŚĞ
EdZŐĂƉĂŶĚĂƉŽƐƚͲWEdZŝŶĚŝĐĂƚŽƌ͘ĚĚŝƚŝŽŶĂůĐŽŶƚƌŽůƐŝŶĐůƵĚĞƚŝŵĞͲǀĂƌǇŝŶŐǀĂƌŝĂďůĞƐͲͲD&ĞǆƉŽƐƵƌĞ͕EdZƚĂƌŝĨĨƌĂƚĞƐ͕ƵŶŝŽŶŵĞŵďĞƌƐŚŝƉƌĂƚĞƐͲͲĂƐǁĞůůĂƐ
ŝŶƚĞƌĂĐƚŝŽŶƐŽĨƚŚĞƉŽƐƚͲWEdZŝŶĚŝĐĂƚŽƌǁŝƚŚƚŝŵĞͲŝŶǀĂƌŝĂŶƚĐŽŶƚƌŽůƐŝŶĐůƵĚŝŶŐƚŚĞůŽŐŽĨϭϵϵϬĐĂƉŝƚĂůĂŶĚƐŬŝůůŝŶƚĞŶƐŝƚǇ͕ĐŽŶƚƌĂĐƚŝŶƚĞŶƐŝƚǇ;EƵŶŶϮϬϬϳͿ͕
ĐŚĂŶŐĞƐŝŶŚŝŶĞƐĞŝŵƉŽƌƚƚĂƌŝĨĨƐ͕ĐŚĂŶŐĞƐŝŶŚŝŶĞƐĞƉƌŽĚƵĐƚŝŽŶƐƵďƐŝĚŝĞƐ͕ĐŚĂŶŐĞƐŝŶŚŝŶĞƐĞĞǆƉŽƌƚůŝĐĞŶƐŝŶŐƌĞƋƵŝƌĞŵĞŶƚƐĂŶĚĂŶŝŶĚŝĐĂƚŽƌĨŽƌǁŚĞƚŚĞƌƚŚĞ
ŝŶĚƵƐƚƌǇƉƌŽĚƵĐĞƐĂĚǀĂŶĐĞĚƚĞĐŚŶŽůŽŐǇƉƌŽĚƵĐƚƐ͘EWƌŽĚ͕WƌŽĚ͕,ŽƵƌƐĂŶĚ<ƌĞƉƌĞƐĞŶƚŶŽŶͲƉƌŽĚƵĐƚŝŽŶǁŽƌŬĞƌƐ͕ƉƌŽĚƵĐƚŝŽŶǁŽƌŬĞƌƐ͕ƉƌŽĚƵĐƚŝŽŶŚŽƵƌƐĂŶĚƚŚĞ
ƌĞĂůďŽŽŬǀĂůƵĞŽĨĐĂƉŝƚĂů͘ĂƚĂĂƌĞĨƌŽŵƚŚĞDĂŶĚĨŽƌĐĞŶƐƵƐǇĞĂƌƐϭϵϵϮ͕ϭϵϵϳ͕ϮϬϬϮĂŶĚϮϬϬϳ͘ZŽďƵƐƚƐƚĂŶĚĂƌĚĞƌƌŽƌƐĂĚũƵƐƚĞĚĨŽƌĐůƵƐƚĞƌŝŶŐĂƚƚŚĞ
ŝŶĚƵƐƚƌǇůĞǀĞůĂƌĞĚŝƐƉůĂǇĞĚďĞůŽǁĞĂĐŚĐŽĞĨĨŝĐŝĞŶƚ͘ƐƚŝŵĂƚĞƐĨŽƌƚŚĞǇĞĂƌ;ƚͿĂŶĚŝŶĚƵƐƚƌǇ;ŝͿĨŝǆĞĚĞĨĨĞĐƚƐĂƐǁĞůůĂƐƚŚĞĐŽŶƐƚĂŶƚĂƌĞƐƵƉƉƌĞƐƐĞĚ͘
KďƐĞƌǀĂƚŝŽŶƐĂƌĞǁĞŝŐŚƚĞĚďǇŝŶŝƚŝĂůŝŶĚƵƐƚƌǇĞŵƉůŽǇŵĞŶƚ͘&ŝŶĂůƌŽǁƌĞƉŽƌƚƐƚŚĞƉƌĞĚŝĐƚĞĚƌĞůĂƚŝǀĞĐŚĂŶŐĞŝŶƚŚĞĚĞƉĞŶĚĞŶƚǀĂƌŝĂďůĞŝŵƉůŝĞĚďǇƚŚĞĚŝĨĨĞƌĞŶĐĞͲ
ŝŶͲĚŝĨĨĞƌĞŶĐĞƐĐŽĞĨĨŝĐŝĞŶƚ͘^ƵƉĞƌƐĐƌŝƉƚƐΎΎΎ͕ΎΎĂŶĚΎƌĞƉƌĞƐĞŶƚƐƚĂƚŝƐƚŝĐĂůƐŝŐŶŝĨŝĐĂŶĐĞĂƚƚŚĞϭ͕ϱĂŶĚϭϬƉĞƌĐĞŶƚůĞǀĞůƐ͘

WŽƐƚǆEdZ'ĂƉŝ

ΎΎΎ

Table 7: Other Industry Outcomes (CM)
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WŽƐƚǆEdZ'ĂƉƉ
WŽƐƚǆůŶ;<ͬŵƉƉ͕ϭϵϵϬͿ

ůŶ;EWͬŵƉŝƚͿ

ůŶ;<ͬŵƉŝƚͿ

Ϭ͘ϬϬϯ
Ϭ͘ϬϴϮ
ͲϬ͘Ϭϯϵ
Ϭ͘ϬϬϲ

Ϭ͘Ϯϵϱ
Ϭ͘ϭϯϵ

ůŶ;EWƌŽĚŝƚͿ

ΎΎΎ

ͲϬ͘ϮϰϬ
Ϭ͘ϭϮϯ
ͲϬ͘ϬϮϳ
Ϭ͘Ϭϭϯ
ͲϬ͘ϮϵϬ
Ϭ͘ϬϮϰ
Ϭ͘ϭϵϳ

ΎΎΎ

Ϭ͘Ϭϯϭ
ͲϬ͘ϬϬϳ

ΎΎ

ΎΎΎ

WŽƐƚǆůŶ;EWͬŵƉƉ͕ϭϵϵϬͿ
ŐĞƉ

Ϭ͘ϬϮϮ

Ϭ͘Ϭϭϯ
Ϭ͘ϬϮϭ
Ϭ͘ϬϵϮ

d&WƉ

Ϭ͘Ϭϭϳ
ͲϬ͘ϬϰϮ

Ϭ͘ϬϮϲ
ͲϬ͘Ϭϳϯ

ΎΎΎ

ůŶ;WƌŽĚŝƚͿ
Ύ

ΎΎ

ΎΎΎ

ΎΎΎ

ͲϬ͘ϮϴϬ
Ϭ͘ϭϰϮ
ͲϬ͘ϬϬϴ
Ϭ͘Ϭϭϰ
Ϭ͘ϭϬϵ
Ϭ͘ϬϮϬ
Ϭ͘Ϯϭϯ

ůŶ;ŵƉŝƚͿ
ΎΎ

ΎΎΎ

ΎΎΎ

Ϭ͘ϬϯϬ
Ϭ͘ϬϯϮ

ͲϬ͘Ϯϳϲ
Ϭ͘ϭϭϮ
ͲϬ͘ϬϬϵ
Ϭ͘ϬϭϮ
Ϭ͘Ϭϭϲ
Ϭ͘Ϭϭϴ
Ϭ͘ϭϵϱ
Ϭ͘ϬϮϱ
Ϭ͘Ϭϯϭ

ůŶ;<ŝƚͿ

ůŶ;,ŽƵƌƐ ŝƚͿ

ΎΎΎ

ͲϬ͘ϰϭϵ
Ϭ͘Ϯϲϴ
ͲϬ͘Ϯϱϰ
Ϭ͘ϬϮϯ
Ϭ͘ϬϳϬ
Ϭ͘ϬϮϴ
Ϭ͘Ϯϰϰ

ͲϬ͘ϯϭϮ
Ϭ͘ϭϯϵ
ͲϬ͘Ϭϭϳ
Ϭ͘Ϭϭϯ
Ϭ͘ϭϬϲ
Ϭ͘ϬϮϬ
Ϭ͘Ϯϭϲ

Ύ

Ϭ͘ϬϮϳ
ͲϬ͘Ϭϯϳ

ΎΎΎ

ΎΎΎ

ΎΎΎ

ΎΎΎ

Ϭ͘ϬϮϳ
Ϭ͘Ϭϰϲ

ΎΎ

ΎΎΎ

ΎΎΎ

ΎΎ

Ϭ͘ϬϭϮ
Ϭ͘ϬϮϭ
Ϭ͘ϬϭϮ
Ϭ͘ϬϮϮ
Ϭ͘Ϭϭϳ
Ϭ͘ϬϮϱ
Ϭ͘ϬϮϯ
WŽƐƚǆŽŶƚƌĂĐƚ/ŶƚĞŶƐŝƚǇŝ
Ϭ͘Ϭϯϰ
Ϭ͘ϭϭϰ
Ϭ͘Ϭϲϰ
ͲϬ͘Ϯϭϰ Ύ
ͲϬ͘Ϭϵϰ
ͲϬ͘ϯϲϵ ΎΎ
ͲϬ͘Ϯϱϭ ΎΎ
Ϭ͘Ϭϱϴ
Ϭ͘Ϭϵϳ
Ϭ͘ϭϭϳ
Ϭ͘ϭϮϴ
Ϭ͘ϭϬϮ
Ϭ͘ϭϲϴ
Ϭ͘ϭϮϯ
WŽƐƚǆ∆ŚŝŶĂ/ŵƉŽƌƚdĂƌŝĨĨƐ ŝ
Ϭ͘Ϯϯϲ ΎΎΎ
ͲϬ͘ϭϲϲ
Ϭ͘ϮϮϮ
ͲϬ͘ϯϴϴ ΎΎ
ͲϬ͘ϮϮϵ
ͲϬ͘Ϯϵϰ
ͲϬ͘ϰϯϲ ΎΎΎ
Ϭ͘Ϭϳϵ
Ϭ͘ϭϲϴ
Ϭ͘ϭϲϱ
Ϭ͘ϭϵϬ
Ϭ͘ϭϰϰ
Ϭ͘Ϯϴϴ
Ϭ͘ϭϲϰ
WŽƐƚǆ∆ŚŝŶĂ^ƵďƐŝĚŝĞƐ ŝ
Ϭ͘Ϭϭϰ
Ϭ͘Ϯϯϵ ΎΎ
Ϭ͘ϭϱϬ
Ϭ͘ϭϰϭ
Ϭ͘ϭϬϯ
Ϭ͘ϰϱϯ ΎΎΎ
Ϭ͘ϭϬϯ
Ϭ͘ϬϱϮ
Ϭ͘ϭϬϯ
Ϭ͘Ϭϵϳ
Ϭ͘ϭϮϯ
Ϭ͘Ϭϴϲ
Ϭ͘ϭϳϰ
Ϭ͘ϭϭϭ
WŽƐƚǆ∆ŚŝŶĂ>ŝĐĞŶƐŝŶŐ ŝ
Ϭ͘ϭϴϬ ΎΎΎ
Ϭ͘ϭϱϱ
ͲϬ͘ϮϭϬ
ͲϬ͘ϱϱϬ ΎΎ
ͲϬ͘ϯϴϳ ΎΎ
Ϭ͘Ϭϲϰ
ͲϬ͘ϰϲϬ ΎΎ
Ϭ͘ϬϳϮ
Ϭ͘ϭϳϬ
Ϭ͘ϮϬϭ
Ϭ͘ϮϱϮ
Ϭ͘ϭϴϴ
Ϭ͘Ϯϲϳ
Ϭ͘Ϯϭϰ
WŽƐƚǆϭĚǀĂŶĐĞĚdĞĐŚŶŽůŽŐǇŝ
ͲϬ͘Ϭϰϴ ΎΎΎ
ͲϬ͘Ϭϭϱ
Ϭ͘Ϭϱϭ
ͲϬ͘ϭϯϬ ΎΎ
ͲϬ͘Ϭϱϳ
ͲϬ͘Ϭϭϯ
ͲϬ͘ϭϬϳ Ύ
Ϭ͘ϬϮϬ
Ϭ͘Ϭϱϰ
Ϭ͘Ϭϰϯ
Ϭ͘Ϭϲϯ
Ϭ͘Ϭϰϴ
Ϭ͘Ϭϳϵ
Ϭ͘Ϭϲϯ
Ϭ͘Ϭϴϱ
Ϭ͘Ϭϴϭ
ͲϬ͘ϭϯϵ
ͲϬ͘ϭϵϭ Ύ
ͲϬ͘ϭϴϱ Ύ
ͲϬ͘ϭϴϰ
ͲϬ͘ϮϬϭ ΎΎ
D&ǆƉŽƐƵƌĞŝƚ
Ϭ͘Ϭϱϴ
Ϭ͘Ϭϲϲ
Ϭ͘Ϭϴϵ
Ϭ͘ϭϬϬ
Ϭ͘Ϭϵϱ
Ϭ͘ϭϭϲ
Ϭ͘ϭϬϭ
EdZŝƚ
ͲϬ͘ϴϰϵ
ͲϬ͘ϵϰϵ
Ϭ͘Ϭϭϱ
ϭ͘ϴϮϳ
Ϭ͘ϴϲϴ
Ϭ͘ϵϬϰ
ϭ͘ϲϲϲ
Ϭ͘ϱϴϮ
Ϭ͘ϲϴϭ
Ϭ͘ϴϰϰ
ϭ͘ϮϮϬ
Ϭ͘ϵϬϯ
ϭ͘ϬϴϬ
ϭ͘ϮϬϴ
Ϭ͘Ϯϲϴ Ύ
ͲϬ͘ϬϬϵ
Ϭ͘ϱϵϭ ΎΎΎ
Ϭ͘ϭϳϵ
Ϭ͘ϯϬϰ
ͲϬ͘ϮϲϮ
Ϭ͘ϭϬϵ
h͘^͘hŶŝŽŶDĞŵďĞƌƐŚŝƉŝƚ
Ϭ͘ϭϰϱ
Ϭ͘ϮϰϬ
Ϭ͘Ϯϯϳ
Ϭ͘ϮϱϮ
Ϭ͘ϮϮϯ
Ϭ͘Ϯϲϯ
Ϭ͘Ϯϱϵ
KďƐĞƌǀĂƚŝŽŶƐ
Ϯϱϳ͕ϱϬϯ
Ϯϱϳ͕ϱϬϯ
Ϯϱϳ͕ϱϬϯ
Ϯϱϳ͕ϱϬϯ
Ϯϱϳ͕ϱϬϯ
Ϯϱϳ͕ϱϬϯ
Ϯϱϳ͕ϱϬϯ
ZϮ
Ϭ͘ϳϴ
Ϭ͘ϳϯ
Ϭ͘ϵϯ
Ϭ͘ϵϯ
Ϭ͘ϵϱ
Ϭ͘ϵϭ
Ϭ͘ϵϮ
&ŝǆĞĚĨĨĞĐƚƐ
Ɖ͕ƚ
Ɖ͕ƚ
Ɖ͕ƚ
Ɖ͕ƚ
Ɖ͕ƚ
Ɖ͕ƚ
Ɖ͕ƚ
ŵƉůŽǇŵĞŶƚtĞŝŐŚƚĞĚ
zĞƐ
zĞƐ
zĞƐ
zĞƐ
zĞƐ
zĞƐ
zĞƐ
/ŵƉůŝĞĚ/ŵƉĂĐƚŽĨWEdZ
Ϭ͘ϬϬϭ
Ϭ͘Ϭϵϰ
ͲϬ͘Ϭϳϳ
ͲϬ͘Ϭϴϵ
ͲϬ͘Ϭϴϴ
ͲϬ͘ϭϯϰ
ͲϬ͘ϭϬϬ
EŽƚĞƐ͗dĂďůĞƌĞƉŽƌƚƐƌĞƐƵůƚƐŽĨƉůĂŶƚͲǇĞĂƌůĞǀĞůK>^ŐĞŶĞƌĂůŝǌĞĚĚŝĨĨĞƌĞŶĐĞͲŝŶͲĚŝĨĨĞƌĞŶĐĞƐƌĞŐƌĞƐƐŝŽŶŽĨŶŽƚĞĚƉůĂŶƚŽƵƚĐŽŵĞŽŶƚŚĞŝŶƚĞƌĂĐƚŝŽŶŽĨƚŚĞEdZŐĂƉ
ĂŶĚĂƉŽƐƚͲWEdZŝŶĚŝĐĂƚŽƌ͘ĚĚŝƚŝŽŶĂůĐŽŶƚƌŽůƐŝŶĐůƵĚĞƚŝŵĞͲǀĂƌǇŝŶŐǀĂƌŝĂďůĞƐͲͲD&ĞǆƉŽƐƵƌĞ͕EdZƚĂƌŝĨĨƌĂƚĞƐ͕ƵŶŝŽŶŵĞŵďĞƌƐŚŝƉƌĂƚĞƐ͕ƉůĂŶƚĂŐĞ͕ƉůĂŶƚd&W
;ŝŶĚĞǆŵĞƚŚŽĚͿͲͲĂƐǁĞůůĂƐŝŶƚĞƌĂĐƚŝŽŶƐŽĨƚŚĞƉŽƐƚͲWEdZŝŶĚŝĐĂƚŽƌǁŝƚŚƚŝŵĞͲŝŶǀĂƌŝĂŶƚĐŽŶƚƌŽůƐŝŶĐůƵĚŝŶŐƚŚĞůŽŐŽĨĐĂƉŝƚĂůĂŶĚƐŬŝůůŝŶƚĞŶƐŝƚǇŝŶƚŚĞĨŝƌƐƚǇĞĂƌ
ƚŚĞƉůĂŶƚŝƐŽďƐĞƌǀĞĚ͕ĐŽŶƚƌĂĐƚŝŶƚĞŶƐŝƚǇ;EƵŶŶϮϬϬϳͿ͕ĐŚĂŶŐĞƐŝŶŚŝŶĞƐĞŝŵƉŽƌƚƚĂƌŝĨĨƐ͕ĐŚĂŶŐĞƐŝŶŚŝŶĞƐĞƉƌŽĚƵĐƚŝŽŶƐƵďƐŝĚŝĞƐ͕ĐŚĂŶŐĞƐŝŶŚŝŶĞƐĞĞǆƉŽƌƚ
ůŝĐĞŶƐŝŶŐƌĞƋƵŝƌĞŵĞŶƚƐĂŶĚĂŶŝŶĚŝĐĂƚŽƌĨŽƌǁŚĞƚŚĞƌƚŚĞŝŶĚƵƐƚƌǇƉƌŽĚƵĐĞƐĂĚǀĂŶĐĞĚƚĞĐŚŶŽůŽŐǇƉƌŽĚƵĐƚƐ͘EWƌŽĚ͕WƌŽĚ͕,ŽƵƌƐĂŶĚ<ƌĞƉƌĞƐĞŶƚŶŽŶͲƉƌŽĚƵĐƚŝŽŶ
ǁŽƌŬĞƌƐ͕ƉƌŽĚƵĐƚŝŽŶǁŽƌŬĞƌƐ͕ƉƌŽĚƵĐƚŝŽŶŚŽƵƌƐĂŶĚƚŚĞƌĞĂůďŽŽŬǀĂůƵĞŽĨĐĂƉŝƚĂů͘ĂƚĂĂƌĞĨƌŽŵƚŚĞDĂŶĚĨŽƌĐĞŶƐƵƐǇĞĂƌƐϭϵϵϮ͕ϭϵϵϳ͕ϮϬϬϮĂŶĚϮϬϬϳ͘
ZŽďƵƐƚƐƚĂŶĚĂƌĚĞƌƌŽƌƐĂĚũƵƐƚĞĚĨŽƌĐůƵƐƚĞƌŝŶŐĂƚƚŚĞůĞǀĞůŽĨƚŚĞƉůĂŶƚƐΖŵĂũŽƌŝŶĚƵƐƚƌŝĞƐĂƌĞĚŝƐƉůĂǇĞĚďĞůŽǁĞĂĐŚĐŽĞĨĨŝĐŝĞŶƚ͘ƐƚŝŵĂƚĞƐĨŽƌƚŚĞǇĞĂƌ;ƚͿĂŶĚ
ƉůĂŶƚ;ƉͿĨŝǆĞĚĞĨĨĞĐƚƐĂƐǁĞůůĂƐƚŚĞĐŽŶƐƚĂŶƚĂƌĞƐƵƉƉƌĞƐƐĞĚ͘KďƐĞƌǀĂƚŝŽŶƐĂƌĞǁĞŝŐŚƚĞĚďǇĞŵƉůŽǇŵĞŶƚŝŶƚŚĞĨŝƌƐƚǇĞĂƌƚŚĞƉůĂŶƚŝƐŽďƐĞƌǀĞĚ͘&ŝŶĂůƌŽǁ
ƌĞƉŽƌƚƐƚŚĞƉƌĞĚŝĐƚĞĚƌĞůĂƚŝǀĞĐŚĂŶŐĞŝŶƚŚĞĚĞƉĞŶĚĞŶƚǀĂƌŝĂďůĞŝŵƉůŝĞĚďǇƚŚĞĚŝĨĨĞƌĞŶĐĞͲŝŶͲĚŝĨĨĞƌĞŶĐĞƐĐŽĞĨĨŝĐŝĞŶƚ͘^ƵƉĞƌƐĐƌŝƉƚƐΎΎΎ͕ΎΎĂŶĚΎƌĞƉƌĞƐĞŶƚ
ƐƚĂƚŝƐƚŝĐĂůƐŝŐŶŝĨŝĐĂŶĐĞĂƚƚŚĞϭ͕ϱĂŶĚϭϬƉĞƌĐĞŶƚůĞǀĞůƐ͘

Table 8: Plant Outcomes (CM)
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ůŶ;ŵƉŝƚͿ
WŽƐƚǆEdZ'ĂƉƉ

ͲϬ͘ϯϴϬ
Ϭ͘Ϭϴϵ

ůŶ;ŵƉŝƚͿ

ϭĞĂƚŚƉƚнϭ

ϭĞĂƚŚƉƚнϭ

ͲϬ͘ϮϬϴ ΎΎ
Ϭ͘Ϭϲϰ ΎΎΎ
Ϭ͘ϬϰϮ ΎΎ
Ϭ͘ϬϵϬ
Ϭ͘ϬϮϬ
Ϭ͘Ϭϭϵ
WŽƐƚǆEdZ'ĂƉƉhƉƐƚƌĞĂŵ
ͲϬ͘ϮϴϬ
ͲϬ͘ϬϮϮ
Ϭ͘ϰϮϳ
Ϭ͘ϬϴϮ
ͲϬ͘ϲϵϭ ΎΎΎ
Ϭ͘ϭϬϯ ΎΎΎ
WŽƐƚǆEdZ'ĂƉƉŽǁŶƐƚƌĞĂŵ
Ϭ͘ϭϱϵ
Ϭ͘Ϭϰϭ
WŽƐƚǆůŶ;<ͬŵƉƉ͕ϭϵϵϬ Ϳ
ͲϬ͘ϬϴϮ ΎΎΎ
ͲϬ͘ϬϳϬ ΎΎΎ
ͲϬ͘ϬϬϲ ΎΎ
ͲϬ͘ϬϬϵ ΎΎΎ
Ϭ͘Ϭϭϲ
Ϭ͘Ϭϭϱ
Ϭ͘ϬϬϯ
Ϭ͘ϬϬϯ
WŽƐƚǆůŶ;EWͬŵƉƉ͕ϭϵϵϬͿ
Ϭ͘ϬϱϮ Ύ
Ϭ͘Ϭϯϰ
ͲϬ͘Ϭϭϲ ΎΎΎ
ͲϬ͘Ϭϭϯ ΎΎΎ
Ϭ͘Ϭϯϭ
Ϭ͘ϬϯϬ
Ϭ͘ϬϬϲ
Ϭ͘ϬϬϱ
WŽƐƚǆŽŶƚƌĂĐƚ/ŶƚĞŶƐŝƚǇŝ
ͲϬ͘ϭϴϵ ΎΎΎ
ͲϬ͘Ϯϭϴ ΎΎΎ
Ϭ͘ϬϬϯ
Ϭ͘ϬϭϬ
Ϭ͘Ϭϴϭ
Ϭ͘Ϭϴϭ
Ϭ͘Ϭϭϯ
Ϭ͘Ϭϭϰ
ͲϬ͘ϯϵϲ ΎΎΎ
ͲϬ͘Ϯϳϴ ΎΎΎ
ͲϬ͘ϬϬϲ
ͲϬ͘ϬϮϳ
WŽƐƚǆ∆ŚŝŶĂ/ŵƉŽƌƚdĂƌŝĨĨƐ ŝ
Ϭ͘ϭϬϰ
Ϭ͘ϭϬϵ
Ϭ͘ϬϮϬ
Ϭ͘Ϭϭϴ
Ϭ͘ϬϮϮ
Ϭ͘ϬϮϮ
Ϭ͘ϬϮϯ Ύ
Ϭ͘ϬϮϯ ΎΎ
WŽƐƚǆ∆ŚŝŶĂ^ƵďƐŝĚŝĞƐ ŝ
Ϭ͘Ϭϳϯ
Ϭ͘Ϭϲϵ
Ϭ͘ϬϭϮ
Ϭ͘Ϭϭϭ
WŽƐƚǆ∆ŚŝŶĂ>ŝĐĞŶƐŝŶŐŝ
ͲϬ͘ϭϮϭ
ͲϬ͘Ϭϯϲ
Ϭ͘ϬϬϳ
ͲϬ͘ϬϬϮ
Ϭ͘ϭϰϲ
Ϭ͘ϭϯϱ
Ϭ͘ϬϮϮ
Ϭ͘ϬϮϯ
ͲϬ͘Ϭϱϲ ΎΎ
ͲϬ͘Ϭϱϱ ΎΎ
Ϭ͘ϬϬϳ
Ϭ͘ϬϬϱ
WŽƐƚǆϭĚǀĂŶĐĞĚdĞĐŚŶŽůŽŐǇŝ
Ϭ͘ϬϮϴ
Ϭ͘ϬϮϳ
Ϭ͘ϬϬϱ
Ϭ͘ϬϬϰ
ͲϬ͘ϭϵϯ ΎΎΎ
ͲϬ͘ϭϲϳ ΎΎΎ
Ϭ͘Ϭϯϳ ΎΎΎ
Ϭ͘Ϭϯϱ ΎΎΎ
D&ǆƉŽƐƵƌĞŝƚ
Ϭ͘Ϭϲϰ
Ϭ͘Ϭϱϯ
Ϭ͘Ϭϭϰ
Ϭ͘Ϭϭϯ
EdZŝƚ
Ϭ͘ϱϱϱ
Ϭ͘ϱϮϰ
Ϭ͘Ϭϯϭ
Ϭ͘Ϭϯϵ
Ϭ͘ϱϭϯ
Ϭ͘ϱϭϯ
Ϭ͘ϬϱϮ
Ϭ͘Ϭϰϴ
Ϭ͘ϭϭϮ
Ϭ͘ϭϲϰ
Ϭ͘ϬϭϮ
Ϭ͘ϬϬϯ
h͘^͘hŶŝŽŶDĞŵďĞƌƐŚŝƉŝƚ
Ϭ͘ϭϯϮ
Ϭ͘ϭϯϯ
Ϭ͘Ϭϭϰ
Ϭ͘ϬϭϮ
KďƐĞƌǀĂƚŝŽŶƐ
ϭ͕ϭϴϭ͕ϭϰϮ
ϭ͕ϭϴϭ͕ϭϰϮ
Ϯ͕Ϭϳϵ͕ϲϭϲ
Ϯ͕Ϭϳϵ͕ϲϭϲ
ZϮ
Ϭ͘ϵϱ
Ϭ͘ϵϱ
Ϭ͘ϳϵ
Ϭ͘ϳϵ
&ŝǆĞĚĨĨĞĐƚƐ
Ɖ͕ƚ
Ɖ͕ƚ
Ɖ͕ƚ
Ɖ͕ƚ
ŵƉůŽǇŵĞŶƚtĞŝŐŚƚĞĚ
zĞƐ
zĞƐ
zĞƐ
zĞƐ
/ŵƉůŝĞĚ/ŵƉĂĐƚŽĨWEdZ
ͲϬ͘ϭϭϳ
ͲϬ͘ϭϰϯ
͘
͘
EŽƚĞƐ͗dĂďůĞƌĞƉŽƌƚƐƌĞƐƵůƚƐŽĨƉůĂŶƚͲǇĞĂƌůĞǀĞůK>^ŐĞŶĞƌĂůŝǌĞĚĚŝĨĨĞƌĞŶĐĞͲŝŶͲĚŝĨĨĞƌĞŶĐĞƐƌĞŐƌĞƐƐŝŽŶƐŽĨ
ĞŝƚŚĞƌůŽŐƉůĂŶƚͲǇĞĂƌĞŵƉůŽǇŵĞŶƚŽƌĂŶŝĚŝĐĂƚŽƌĨŽƌƉůĂŶƚĚĞĂƚŚŽŶƚŚĞŝŶƚĞƌĂĐƚŝŽŶŽĨĂƉŽƐƚͲWEdZŝŶĚŝĐĂƚŽƌ
ĂŶĚƚŚĞŽǁŶ͕ƵƉƐƚƌĞĂŵĂŶĚĚŽǁŶƐƚƌĞĂŵEdZŐĂƉƐ͘ĚĚŝƚŝŽŶĂůĐŽŶƚƌŽůƐŝŶĐůƵĚĞƚŝŵĞͲǀĂƌǇŝŶŐǀĂƌŝĂďůĞƐͲͲ
D&ĞǆƉŽƐƵƌĞ͕EdZƚĂƌŝĨĨƌĂƚĞƐ͕ƵŶŝŽŶŵĞŵďĞƌƐŚŝƉƌĂƚĞƐ͕ƉůĂŶƚĂŐĞ͕ƉůĂŶƚd&W;ŝŶĚĞǆŵĞƚŚŽĚͿͲͲĂƐǁĞůůĂƐ
ŝŶƚĞƌĂĐƚŝŽŶƐŽĨƚŚĞƉŽƐƚͲWEdZŝŶĚŝĐĂƚŽƌǁŝƚŚƚŝŵĞͲŝŶǀĂƌŝĂŶƚĐŽŶƚƌŽůƐŝŶĐůƵĚŝŶŐƚŚĞůŽŐŽĨĐĂƉŝƚĂůĂŶĚƐŬŝůů
ŝŶƚĞŶƐŝƚǇŝŶƚŚĞĨŝƌƐƚǇĞĂƌƚŚĞƉůĂŶƚŝƐŽďƐĞƌǀĞĚ͕ĐŽŶƚƌĂĐƚŝŶƚĞŶƐŝƚǇ;EƵŶŶϮϬϬϳͿ͕ĐŚĂŶŐĞƐŝŶŚŝŶĞƐĞŝŵƉŽƌƚ
ƚĂƌŝĨĨƐ͕ĐŚĂŶŐĞƐŝŶŚŝŶĞƐĞƉƌŽĚƵĐƚŝŽŶƐƵďƐŝĚŝĞƐ͕ĐŚĂŶŐĞƐŝŶŚŝŶĞƐĞĞǆƉŽƌƚůŝĐĞŶƐŝŶŐƌĞƋƵŝƌĞŵĞŶƚƐĂŶĚĂŶ
ŝŶĚŝĐĂƚŽƌĨŽƌǁŚĞƚŚĞƌƚŚĞŝŶĚƵƐƚƌǇƉƌŽĚƵĐĞƐĂĚǀĂŶĐĞĚƚĞĐŚŶŽůŽŐǇƉƌŽĚƵĐƚƐ͘ĂƚĂƐƉĂŶϭϵϵϬƚŽϮϬϬϳ͘
ZŽďƵƐƚƐƚĂŶĚĂƌĚĞƌƌŽƌƐĂĚũƵƐƚĞĚĨŽƌĐůƵƐƚĞƌŝŶŐĂƚƚŚĞůĞǀĞůŽĨƚŚĞƉůĂŶƚƐΖŵĂũŽƌŝŶĚƵƐƚƌŝĞƐĂƌĞĚŝƐƉůĂǇĞĚ
ďĞůŽǁĞĂĐŚĐŽĞĨĨŝĐŝĞŶƚ͘ƐƚŝŵĂƚĞƐĨŽƌƚŚĞǇĞĂƌ;ƚͿĂŶĚƉůĂŶƚ;ŝͿĨŝǆĞĚĞĨĨĞĐƚƐĂƐǁĞůůĂƐƚŚĞĐŽŶƐƚĂŶƚĂƌĞ
ƐƵƉƉƌĞƐƐĞĚ͘KďƐĞƌǀĂƚŝŽŶƐĂƌĞǁĞŝŐŚƚĞĚďǇƉůĂŶƚĞŵƉůŽǇŵĞŶƚŝŶƚŚĞĨŝƌƐƚǇĞĂƌƚŚĂƚŝƚŝƐŽďƐĞƌǀĞĚŝŶƚŚĞ
ƐĂŵƉůĞ͘&ŝŶĂůƌŽǁƌĞƉŽƌƚƐƚŚĞƉƌĞĚŝĐƚĞĚƌĞůĂƚŝǀĞĐŚĂŶŐĞŝŶƚŚĞĚĞƉĞŶĚĞŶƚǀĂƌŝĂďůĞŝŵƉůŝĞĚďǇƚŚĞĚŝĨĨĞƌĞŶĐĞͲ
ŝŶͲĚŝĨĨĞƌĞŶĐĞƐĐŽĞĨĨŝĐŝĞŶƚ͘&ŝƌƐƚƚǁŽĐŽůƵŵŶƐƌĞƐƚƌŝĐƚĞĚƚŽƚŚĞŝŶƚĞŶƐŝǀĞŵĂƌŐŝŶŽĨƉůĂŶƚƐĂĐƚŝǀĞŝŶĂůůǇĞĂƌƐ
ŽĨƚŚĞƐĂŵƉůĞ͘>ĂƐƚƚǁŽĐŽůƵŵŶƐĐŽŶƚĂŝŶĂůůŽďƐĞƌǀĂƚŝŽŶƐ͘^ƵƉĞƌƐĐƌŝƉƚƐΎΎΎ͕ΎΎĂŶĚΎƌĞƉƌĞƐĞŶƚƐƚĂƚŝƐƚŝĐĂů
ƐŝŐŶŝĨŝĐĂŶĐĞĂƚƚŚĞϭ͕ϱĂŶĚϭϬƉĞƌĐĞŶƚůĞǀĞůƐ͘
ΎΎΎ

Table 9: Plant Input-Output Linkages (LBD)
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Figure 1: China MFN Uncertainty Index
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Figure 2: U.S. Manufacturing Employment versus Value Added
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Estimated 90% Confidence Interval for DID Coefficients
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EŽƚĞƐ͗ &ŝŐƵƌĞ ĚŝƐƉůĂǇƐ ƚŚĞ ϵϬ ƉĞƌĐĞŶƚ ĐŽŶĨŝĚĞŶĐĞ ŝŶƚĞƌǀĂů ;/Ϳ ĨŽƌ ƚŚĞ ĞƐƚŝŵĂƚĞĚ
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͞ĂƐĞůŝŶĞ ĐŽǀĂƌŝĂƚĞƐ ŝŶĐůƵĚĞ ƚŝŵĞͲǀĂƌǇŝŶŐ ǀĂƌŝĂďůĞƐ ʹ D& ĞǆƉŽƐƵƌĞ͕ EdZ ƚĂƌŝĨĨ
ƌĂƚĞƐ͕ ƵŶŝŽŶ ŵĞŵďĞƌƐŚŝƉ ƌĂƚĞƐ ʹ ĂƐ ǁĞůů ĂƐ ŝŶƚĞƌĂĐƚŝŽŶƐ ŽĨ ǇĞĂƌ ĚƵŵŵŝĞƐ ǁŝƚŚ
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Figure 3: Estimated Timing of the PNTR Eect (LBD)
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Online Appendix (For Online
Publication)
This online appendix contains detailed explanations of data creation as well as additional empirical results referenced in the main text.

A

Anecdotal Evidence

A.1

U.S. Discussions of PNTR and Uncertainty

This section lists anecdotes from media reports, Congressional testimony and other
government sources describing rms' uncertainty over China's temporary NTR status,
and connecting this uncertainty to an unwillingness to invest in establishing closer ties
with Chinese rms. They also suggest that uncertainty can have a chilling eect on
investment even if the probability of rescinding NTR is small, given the high costs
of reverting to a situation where China does not have NTR status.

Anecdotes are

displayed chronologically by source.
1.

Rowley (1993):
(a)  `The persistent threat of MFN withdrawal does little more than create an
unstable and excessively risky environment for U.S. companies considering
trade and investment in China, and leaves China's booming economy to
our competitors,' more than 340 such rms and groups said in a letter
to [President] Clinton May 12. . . The rms range from AT&T, Coca-Cola,
General Motors, Kellogg and the First National Bank of Chicago to IBM,
Boeing, McDonnell Douglas, Caterpillar and the National Wheat Growers
Association.

2.

United States General Accounting Oce (1994):
(a) U.S. government and private sector ocials cited uncertainty surrounding
the annual renewal of China's most-favored-nation trade status as the single
most important issue aecting U.S. trade relations with China.
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(b) A primary concern for the 5 U.S. business associations and 15 large corporations GAO contacted was China's most-favored-nation trade status. According to these business associations and companies, the uncertainty over
whether the U.S. government will withdraw or place further conditions on
the renewal of China's most-favored-nation trade status aects the ability of
U.S. companies to do business in China (see pp. 43-5). Some U.S. companies
and business associations told GAO that uncertainty about the renewal of
China's most-favored-nation status makes long-term planning dicult and
contributes to tensions in U.S.-China trade relationships.
(c) The great majority of the U.S. business associations and companies we in
Business Relationships contacted told us that the annual uncertainty surrounding China's MFN status potentially hinders their business activities
in China.

In a May 1993 letter to the President, 316 U.S. corporations

and trade associations represented by the Business Coalition for U.S.-China
Trade jointly expressed their view that the persistent threat of MFN withdrawal does little more than create an unstable and excessively risky environment for U.S. companies considering trade and investment in China,
and leaves China's booming economy to our competitors. According to one
U.S. company executive we spoke with, this uncertainly precludes long-term
business deals and makes strategic planning dicult. The annual MFN review process may also be a negative factor for U.S. companies in securing
nancing for business transactions in China from the international lending
community, according to a recent report prepared by over 20 leading U.S.
rms in the electric power and fossil fuel industry.

The U.S.-China Busi-

ness Council and the National Association of Manufacturers armed the
importance of a stable commercial environment for business planning and
stressed that the need to make a politically charged decision about China's
MFN status every spring creates an annual crisis for business people and
diplomats alike.
(d) In addition, the uncertainty created by the annual MFN renewal process
for China causes great concern for U.S. companies that are attempting to
forge long-term business relationships in China.
(e) However, certain U.S. government policies designed to address concerns
about China's human rights, trade, and weapons proliferation practices may
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prevent U.S. companies from being able to more fully realize the business
opportunities associated with China's economic growth and development.
For example, the condence of U.S. companies in their ability to do business
in China is aected by their uncertainty over whether the US. government
will renew China's MFN trade status, according to U.S. business associations
and companies.

3.

Pearce (1996):

We view the imposition conditions upon the renewal of MFN as

virtually synonymous with outright revocation. Conditionality [sic] mean uncertainty. We cannot plan and run our businesses if we are wondering whether our
most important source of supply is about to disappear. Without continuity and
certainty of supply, American toy companies also cannot plan to take advantage
of the growing Chinese market.
4.

Milosh (1997):

Any annual review process introduces uncertainty, weakening

the ability of U.S. traders and investors to make long-run plans, and saddles
U.S./China trade and investment with a risk factor cost not faced by our international competitors.
5.

Cohen (1997):

The uncertain framework of our current bilateral commercial

relationship with China stands in the way of achieving greater access for U.S.
trade and investment in China and the Asia-Pacic Region. . . For more than 15
years, as U.S. Business has tried to expand its trade and investment ties to China,
it has had to live with the knowledge that its exports and investments were in
perpetual jeopardy due to the annual Jackson-Vanick review.
6.

Knowlton (2000):

U.S. companies expect to benet from billions of dollars in

new business and an end to years of uncertainty in which they had put o major
decisions about investing in China.
7.

St. Maxens (2001):

The fact that the United States does not accord China per-

manent NTR status creates uncertainty for America's toy companies and exposes
them to unwelcome risk. While the risk that the United States would withdraw
NTR status from China may be small, if it did occur the consequences would
be catastrophic for U.S. toy companies given the 70 percent non-MFN U.S. rate
of duty applicable to toys. As a result, Mattel strongly supports congressional
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approval of legislation granting permanent NTR status to China upon its WTO
accession.
8.

National Retail Federation (2001):
(a) For years, the annual NTR renewal process has created instability in the
U.S.China relationship.

This ongoing instability has hampered opportu-

nities to export to, import from, and invest in China. Although Congress
has granted China annual NTR continuously since 1980, the cycle of annual
renewals and the uncertainty associated with the process result in costly
disruptions that hurt both American consumers and U.S. businesses alike.
(b) The uncertainty of the annual NTR renewal is particularly disruptive for
U.S. retailers, which typically place orders for Chinese products 18 months
prior to delivery. China oers American consumers many value-priced goods
such as clothing, footwear, consumer electronics and toys, as well as products
like silk apparel that are simply not available from other manufacturers in
the United States. The continuing uncertainty of China's NTR status forces
retailers to gamble. Should they pay other suppliers more to buy the goods
they would have gotten from China, which would, in turn, force them to pass
the higher prices on to their customers? Or should they risk the uncertainty
of sourcing from China, hoping that NTR will continue, so they can realize
cost savings which are passed on to their customers?

In either case, the

uncertainty is reected in higher product prices for American families.

9.

U.S. Trade Decit Review Commission (2001):

In the months since the enact-

ment of Permanent Normal Trade Relations (PNTR) legislation with China there
has been an escalation of production shifts out of the U.S. and into China. According to our media-tracking data, between October 1, 2000 and April 30, 2001
more than eighty corporations announced their intentions to shift production to
China, with the number of announced production shifts increasing each month
from two per month in October to November to nineteen per month by April.

A.2

Chinese Discussions of PNTR and Uncertainty

This section lists anecdotes from Chinese media describing the eect of PNTR on
Chinese industries and rms.

Here, we provide the professional translations of the
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articles. The original Chinese-language quotes are available upon request.
1.

Shanghai Securities News (1999) :

Secondly, formal agreement has been reached

on China's accession to the WTO, and the estimate is that in the next year,
China's entry into the WTO will have a very positive role in China's economic
development. First of all, this will help to build condence among investors at
home and abroad, especially among United States investors, because currently,
China faces the issue every year of maintaining Most Favored Nation trading
status.
2.

Jiangxi Paper Industry Co., Ltd. (2000) :

The process of China's accession to

the WTO is drawing to a close. After China joins the WTO, foreign products will
participate in competition in the domestic market.... Meanwhile, we can enjoy
multilateral Permanent Most Favored Nation status among the Member States
of the WTO, so as to actively explore and enter the international market and
participate in international economic competition.

A.3

U.S. Discussions of Trade-Induced Technology or Product
Upgrading

This section lists excerpts of newspaper articles describing responses by U.S. businesses
to greater competition from China after PNTR.
1.

Neikirk (2002) :

To beat the Chinese and other foreign competitors threatening

his business, Bradley and his partner invested several million dollars to double
the production capacity of their plastic-part plant, PM Mold, with the latest in
robotics and automation equipment. Now, he says he can make twice as many
parts  and better ones at that  without adding to his work force, a feat that is
driving up productivity as Bradley's small factory increases its output of parts
with the same number of workers.
2.

Kirkbride (2001) :

The transition from United States and European dominance

in the residential furniture industry to a worldwide market is a mixed blessing for
West Michigan's manufacturers. Kindel Furniture Co. and the John Widdicomb
Co., both in Grand Rapids, are thriving by creating ultra high-priced furniture
and cultivating a cache of very loyal, very rich followers...`Clearly, they're in a
dierent world in the real high end,'...`They're making a lot of custom pieces,
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maybe 50 to 200 at a time, not the big runs that Chinese factories produce'
(Kirkbride 2001).

B

Data

B.1

Construction of NTR Gaps

Computation of the NTR gap for each NAICS industry takes four steps. First, NTR
gaps are computed at the eight-digit HS level as the dierence between the non-NTR
and NTR import tari rates provided by Feenstra, Romalis and Schott (2002) and
described in the next section. Second, using the concordance developed by Pierce and
Schott (2012b), we match all HS import codes used by the United States between 1989
and 2001 to a time-invariant set of eight-digit HS code families. This step ensures that
NTR gaps from HS codes added or deleted over time are incorporated in all years for
which we may want to compute an NTR gap. Without this step, NTR gaps might be
available for a dierent number of NAICS industries across the years 1989 to 2001 if HS
codes matched to certain NAICS industries appear in some years but not others. Third,
we match these time consistent HS codes to NAICS industries using a concordance from
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the U.S. Bureau of Economic Analysis (BEA).

Fourth, we compute the NTR gap for

each NAICS industry as the average NTR gap across all time-consistent HS codes
matched to that NAICS industry. Figure A.1 plots the distribution of the 1999 NTR
gap across industries.
We calculate the upstream NTR gap for NAICS industry

i as the weighted average

NTR gap across all industries used to produce i, using the coecients from the BEA's
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industry-by-industry total requirements input-output matrix as weights.
the downstream NTR gap for NAICS industry
industries supplied by industry

i,

Likewise,

i is the weighted average NTR gap of all

again using the total requirements table coecients

as weights. In computing both weighted averages, we set the IO weights to zero for
up- and downstream industries within industry

i's

three-digit NAICS sector. We do

this in recognition of the fact that U.S. manufacturing establishments often produce
clusters of products within the same three-digit NAICS sector (Bernard et al. 2010).

44 The

HS-industry

concordance

is

contained

http://www.bea.gov/industry/zip/NDN0317.zip.

in

the

le

HSConcord.txt

available

at

45 The industry-by-industry total requirements table is contained in the le ndn0310.zip available

at http://www.bea.gov/industry/zip/NDN0310.zip.
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B.2

Relation of the NTR Gap to Other Industry Attributes

Table A.1 summarizes the relationships between the 1999 NTR gap and other industrylevel variables used in our analysis with a series of bi-variate OLS regressions.

The

industry attributes considered in Table A.1 are: 1990 capital intensity; 1990 skill intensity; Nunn's (2007) measure of contract intensity, dened as the share of intermediate
inputs requiring relationship-specic investments in 1997; changes in Chinese import
taris from 1996 to 2005; changes in the Chinese production subsidies per total sales
from 1999 to 2005; the share of Chinese rms eligible to export in 1999; the importweighted MFA quota ll rate; the share of U.S. workers belonging to a union in 1999; an
indicator for industries containing advanced technology products; and the 1999 NTR
and non-NTR rates in levels. For reference, the nal two rows of the table report the
mean and standard deviation of each of these covariates. Construction of the variables
used in the table is discussed in detail in Section D.
As indicated in the table, the 1999 NTR gap has negative and statistically significant relationships with capital intensity, union membership, and changes in Chinese
production subsidies. It has positive and statistically signicant associations with contract intensity, the share of Chinese rms eligible to export under Chinese licensing
constraints, industries' exposure to the MFA, and the indicator for advanced technology. The share of variation in the NTR gap explained by each of these regressors is
generally low, and does not exceed 0.23 (for capital intensity).

B.3

Creating Time-Consistent Industry Codes and a Constant
Manufacturing Sample

As noted in the main text, we use the algorithm developed in Pierce and Schott (2012b)
to create time-consistent industry codes over which employment changes can be analyzed. This algorithm creates families of four-digit SIC and six-digit NAICS codes
that group related SIC and NAICS categories together over the transition from SIC to
NAICS in 1997 and subsequent NAICS revisions in 2002 and 2007. For example, if a
SIC code splits into several NAICS codes between 1997 and 2002, the SIC code and
its NAICS children would be grouped into the same family.
Given this process, it is easy to see that some families can grow to be quite large.
For this reason, we have created several concordances that limit the inclusion of children that do not account for some threshold level of their parents' activity.
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This is

possible because the SIC to NAICS concordance provided by Becker, Gray and Marvakov (2013) provides the share of each parent (child) industry that is allocated to its
children (parent). These limits create a tradeo. Lower thresholds generate a larger
number of families with more closely related underlying SIC and NAICS codes. Higher
thresholds lead to a smaller number of families, most of which are likely to include
both manufacturing and non-manufacturing codes.
In all of the results contained in the main text, we use a threshold of 50 percent to
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create families.

This threshold works as follows. First, sort all children industries

that match to parent industries

i

in descending order according to their importance in

value terms to parent industry i. Keep all children matches

j

until the cumulative share

of value explained exceeds 50 percent. In most cases, a single child
overwhelming majority of parent

j

0

is

j

accounts for the

overall value. These families yield time-consistent

industry codes for all U.S. manufacturing industries.
To create the constant manufacturing sample, we exclude any families that contain
either a SIC or NAICS code that is ever classied outside manufacturing. In addition,
as described in section 2.2 above, we exclude any establishments that are ever classied
in a family outside the constant manufacturing sample.
Figure A.2 displays annual employment in our constant manufacturing sample
against the manufacturing employment series available publicly from the U.S. Bureau
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of Labor Statistics.

As expected, given the procedure outlined above, the constant

manufacturing sample accounts for less employment than the BLS series. Despite this
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level dierence, the LBD exhibits a similarly stark drop in employment after 2000.

46 However, we note that the main results can also be generated using the standard NAICS denitions
in Becker, Gray and Marvakov (2013) or using the beta version of the time-consistent LBD NAICS
codes created by Teresa Fort and Shawn Klimek, indicating that the results are not driven by our
denition of industry families.

47 Series CEU3000000001, available at www.bls.gov. As the BLS series is NAICS-based, employment

for industries that were reclassied out of manufacturing in the change from SIC to NAICS are
not included. As noted above, our sample is SIC-NAICS-based, meaning that we also drop NAICS
industries not classied as manufacturing under the SIC. For further detail on construction of the
BLS series, see Morisi (2003).

48 As indicated by the roughly sideways movement of manufacturing employment from mid-1960s

through 2000, the share of manufacturing employment in total private employment was declining for
some time prior to PNTR, a trend discussed in Edwards and Lawrence (2013).
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B.4

Total Factor Productivity

We follow Foster et al. (2008) in measuring TFP as the log of deated revenue minus
the log of inputs, weighted by the average cost share for each input at the industry
level. Inputs encompass the cost of materials, production employment, non-production
employment and the book value of capital. Both revenue and inputs are deated using
price indexes available in Becker et al. (2013).

C

U.S. Trade Policy Towards China

C.1

Statutory U.S. Import Taris

As noted in the main text, we use the

ad valorem

equivalent NTR and non-NTR tari

rates from Feenstra, Romalis and Schott (2002) to compute the NTR gaps by industry
and year. This section describes the distribution of NTR and non-NTR tari rates by
eight-digit HS tari line and year.
Non-NTR tari rates, which can contain

ad valorem,

nents  exhibit little change from 1989 to 2001.

specic and other compo-

Indeed, 92 percent of the 13,700

unique tari lines that appear in the Feenstra et al. (2002) dataset exhibit no change
in their underlying ad valorem component over the years for which they are used.
Even fewer tari lines  55 and 2, respectively  exhibit changes to their specic or
other components. Furthermore, we nd that more than 95 percent of the changes
to the ad valorem component of the non-NTR rates occur in 1996, indicating they
likely are related to changes triggered by the revision of HS codes in that year. For
further detail, Pierce and Schott (2012) provide a detailed discussion of these changes.
NTR tari rates exhibit greater variation over time than non-NTR tari rates.
Of the 13,700 tari lines used during the 1989 to 2001 period, 6,127, 1,164 and 11
exhibit variation in their underlying ad valorem, specic and other components,
respectively, during this period. These changes generally are implemented from 1995 to
1999, indicating they are related to the tari reductions negotiated during the Uruguay
Round of the GATT.

C.2

Annual Renewals of NTR Status

The U.S. House of Representatives considered legislation to overturn the Presidential
waiver on Chinese import taris every year from 1990 to 2001. Table A.2 records the
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share of votes against renewal during these years.

D

Alternate Explanations

This section discusses a range of potential alternate explanations for the decline in
U.S. manufacturing after 2000, as well as the data gathered to control for them in our
regressions.

D.1

Shocks to U.S. Comparative Disadvantage Industries

As documented in Appendix Table A.1, NTR gaps are negatively related to industry
capital intensity, with that attribute explaining 23 percent of the variation in the
NTR gap across industries.

a vis

Assuming the U.S. has a comparative disadvantage

vis

China in the production of labor-intensive goods, an alternate explanation of

the results in Section 3 is a post-2000 decline in the U.S. competitiveness of laborintensive industries for some reason unrelated to PNTR, e.g.

a general movement

towards oshoring perhaps encouraged by the 2001 recession, or a positive productivity
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shock in China.

We account for this explanation by including interactions of the post-PNTR dummy
variable with industries' 1990 capital and skill intensity. As 1990 does not correspond
to a Census year, we measure capital and skill intensity as the ratio of the real book
value of capital (K ) and the number of non-production workers (N P ) to total industry
employment, respectively, using data from Becker, Gray and Marvakov (2013). Because
employment is the denominator in these ratios, they enter equation 2 as time-invariant
values in the initial year of the period of analysis rather than time-varying industry
attributes.
As indicated in column 3 of Table 1 in the main text, the coecient on the skill
intensity interaction is positive and statistically signicant, indicating that more skill
intensive industries had higher relative levels of employment in the post-PNTR period. In contrast, the coecient on the capital intensity interaction is not statistically
signicant.

49 See also section Section E below.

49

D.2

Changes in Chinese Policy

As part of its accession to the WTO, China agreed to ease formal and informal restrictions on foreign investment, reduce import barriers, and eliminate export licensing
requirements and production subsidies (WTO 2001). China's entry into the WTO also
eliminated quotas on certain apparel and textile exports that already had been relaxed
for other developing economies (Brambilla et al. 2009). These WTO-related reforms,
like PNTR, may have inuenced both manufacturing employment in the United States
and China-U.S. trade. We discuss each of these Chinese policy changes in turn.

Barriers to Investment :

In joining the WTO, China agreed to treat foreign enter-

prises no less favorably than domestic rms. This reduction in barriers to investment
may have reduced the xed and variable costs associated with oshoring, providing U.S.
rms with a greater incentive to relocate some or all of their production to China. As
direct evidence of these reforms is unavailable, we examine whether U.S. employment
losses are concentrated in industries most likely to benet from changes in the institutional environment, i.e., industries in which relationship specicity in contracting over
inputs is more important.
To account for this potential relationship, we add to the baseline regression an interaction of a post-PNTR dummy and Nunn's (2007) measure of industries' contract intensity, which rises with the share of intermediate inputs requiring relationship-specic
investment.
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We expect a negative point estimate:

assuming investment in China

became easier after WTO accession, it should have the largest impact on U.S. employment in industries where relationship-specic contracting is more important. As
indicated in column 3 of Table 1 in the main text, the relationship is negative but
statistically insignicant in the baseline specication.

Tari Barriers :

China reduced import taris on a number of products both before

and after its accession to the WTO. Reductions in Chinese import taris might be
expected to boost U.S. exports to China and thereby raise U.S. employment. On the
other hand, by lowering the cost of foreign inputs and thereby making China a more
attractive location for manufacturing, they may have had the opposite eect.
Brandt et al. (2012) report Chinese import taris by eight-digit Chinese HS code
for 1996 to 2005, though data for some HS codes are missing. We aggregate these taris
up to the six-digit HS level and then from the six-digit HS level to U.S. NAICS codes
using concordances developed by Pierce and Schott (2012a). For each U.S. industry-

50 These data are available from Nunn's website at http://scholar.harvard.edu/nunn/pages/data-0.
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year, this aggregation is the simple average of the taris of the six-digit HS codes
encompassed by the industry. We then calculate the change in Chinese import tari
rates over the maximum span for which taris are available  1996 to 2005  and refer
to this variable as the change in Chinese import taris. This change in tari rates is
then interacted with the post-PNTR dummy and included in the baseline specication.
As shown in column 3 of Table 1 in the main text, this variable has a negative
and statistically signicant relationship with employment in the baseline specication,
indicating that reductions in Chinese import taris are associated with relative employment gains for US producers in the post-PNTR period.

Production Subsidies :

Some have argued that the rapid expansion of China's man-

ufacturing sector was driven by subsidies, which may aect some industries more than
others (Haley and Haley 2013).

We use data from the Annual Report of Industrial

Enterprise Statistics compiled by China's National Bureau of Statistics (NBS), which
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reports the subsidies provided to responding rms.

Following Girma et al. (2009)

and Aghion et al. (2012). We use the variable subsidy in this dataset to compute subsidy per sales ratios for each four-digit China Industry Classication (CIC) and year.
We then concord the CICs to ISIC and then U.S. SIC industries using concordances
provided by Dean and Lovely (2010).
We include the interaction of the industry-level change in the subsidy-per-sales ratio
with an indicator for the post-PNTR period in the baseline specication. As indicated
in column 3 of Table 1 in the main text, we nd a statistically insignicant relationship
between this covariate and employment in the baseline specication.
Some suspect China of subsidizing a reallocation of production towards products
with higher levels of technology, which we measure using an indicator that picks out
industries identied by the U.S. Census Bureau as containing products with advanced
technology, as described in sub-section D.4. As indicated in column 3 of Table 1 in
the main text, we nd a statistically insignicant relationship between this covariate
and employment in the baseline specication.

Export Licensing :

As discussed in detail in Bai et al. (2012), China agreed to phase

out export licensing requirements by 2003. Because export licenses had formerly been
more dicult to obtain in some industries than others, their removal may have led
to a surge in Chinese exports and subsequent decline in U.S. manufacturing employ-

51 The NBS data encompass a census of state-owned enterprises (SOEs) and a survey of all non-SOEs
with annual sales above 5 million Renminbi (~$600,000). The version of the NBS dataset available to
us from Khandelwal et al. (2013) spans the period 1998 to 2005.
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ment in the industries where licensing was most binding.

52

Bai et al. (2012) reports

the share of Chinese producers in each four-digit CIC industry that were eligible to
export in 1999. We concord these shares to ISIC and then U.S. SIC industries using
concordances provided by Dean and Lovely (2010) and the United Nations, available
at http://unstats.un.org/unsd/cr/registry/regot.asp.
We then include in the baseline regression an interaction of a post-PNTR indicator
with the share of rms eligible for export licenses in 1999 from Bai et al.

(2012).

As indicated in column 3 of Table 1 in the main text, this coecient is statistically
insignicant.

Textile and Clothing Quotas :

During the Uruguay Round of trade negotiations, the

United States, the EU and Canada agreed to eliminate quotas on developing country
textile and clothing exports in four phases starting in 1995 (Brambilla et al. 2009).
China was not eligible for these reductions until its accession to the WTO. First, we
use HS-level data on MFA quotas provided by Khandelwal et al.

(2013), which are

matched to industries using the concordance in Pierce and Schott (2012a). Then, we
measure the extent to which industries were exposed to the relaxation of quotas as the
import-weighted average ll rate of the textile and clothing products that were under
quota, where ll rates are dened as the actual imports divided by allowable imports
under the quota. Fill rates are set to zero for unbound products. The measure of MFA
exposure varies over time and reects the sequential phasing out of the MFA in stages.
As indicated in column 3 of Table 1 in the main text, we nd a negative and
statistically signicant relationship between this interaction and job loss after PNTR,
indicating that exposure to the elimination of MFA quota restrictions was associated
with relative employment declines.

D.3

Union Resistance

Another explanation for the decline in U.S. manufacturing employment is that all
manufacturing rms desired to reduce employment after 2000, but that unions impeded
reductions in some industries more than others. We measure union membership using
data from the website www.unionstats.com  assembled by Hirsch and Macpherson
(2003)  which publishes information on the share of workers that are members of a
union by Current Population Survey (CPS) industry classication and year. We match

52 Khandelwal et al.

(2013) show that the allocation of export licenses in the apparel industry

restricted the exports of its most productive producers.
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CPS industries to SIC codes using the concordances posted at unionstats.com.
As indicated in column 3 of Table 1 in the main text, the coecient for union
membership is statistically insignicant in the baseline specication.

D.4

The IT Boom-Bust

The information technology (IT) sector experienced a well-known boom and bust
around the time that PNTR was implemented.

It is possible that the employment

declines after 2000 were concentrated in IT industries.
The U.S. Census Bureau identies products  dened at the ten-digit HS level 
that contain advanced technology in ten areas: biotech, life sciences, opto-electronics,
IT, electronics, exible manufacturing, advanced materials, aerospace, weapons and
nuclear technology. We match these HS codes to NAICS industries using concordances
developed by Pierce and Schott (2012a) and dene an indicator that takes the value 1 if
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an industry includes ATP products, and 0 otherwise.

We then include in the baseline

specication an interaction of a post-PNTR dummy variable and the indicator for ATP
products. As noted in column 3 of Table 1 in the main text, the coecient estimate
for this interaction is statistically insignicant in the baseline specication.

D.5

The U.S. NTR Rate

Some of the variation in post- versus pre-PNTR U.S. manufacturing employment
growth may be driven by changes to U.S. NTR tari rates over our sample period.
To control for such changes, we include the time-varying NTR rate for each industry
in the baseline specication. However, as
are not available from Feenstra et al.
constant after that year.

ad valorem

equivalent (AVE) import taris

(2003) after 2001, we assume these rates are

While this assumption appears strong, we note that most

of the changes in NTR taris driven by the Uruguay round had been implemented by
2001, and that separate analysis of the actual

ad valorem and specic taris in the U.S.

tari schedule (available on the USITC website) indicates few changes to U.S. NTR
taris between 2001 and 2007.
Moreover, to further investigate the inuence of our assumption of constant U.S.
AVE U.S. tari rates after 2001, we estimate our own series of AVE tari rates following

53 The Census ATP classication can be downloaded from http://www.census.gov/foreigntrade/reference/codes/atp/.
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the USITC method as closely as possible.

Use of these derived AVE taris yields

estimates that are very similar to those in the baseline specication, as discussed in
Section I and shown in column 3 of table A.5. We prefer the Feenstra, Romalis and
Schott (2002) tari series because they are available for a larger number of industries,
in part due to the concordance issues discussed in Section 2.

D.6

Non-PNTR-Induced Technical Change

Another explanation for our results is that they are driven by labor-saving technical
changes, such as automation, which are spuriously correlated with the NTR gap. While
technical change unrelated to PNTR is dicult to measure, several of the variables
discussed above  including indicators for advanced technology products (ATP) and
measures of industry capital intensity  serve as useful proxies for where it might
show up. As indicated in column 3 of Table 1 in the main text, however, coecient
estimates for these variables are statistically insignicant in the baseline specication.
Moreover, we show in Section 4 that there is no relationship between the U.S. NTR gap
and manufacturing employment in the EU. If labor-saving technological innovations
unrelated to PNTR were spuriously correlated with the U.S. NTR gap, their impact
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also should be manifest in other developed economies.

E

Chinese Productivity Growth

We use the rm-level Chinese production data described in Section 2 of this online
appendix to investigate the relationship between productivity growth in Chinese industries and the U.S. NTR gap.
total factor productivity for rm

f

Following Khandelwal et al.
as

(2013), we dene the

ln(T F Pf ) = ln(vaf )−αf ln(wf )−(1−αf ) ln(kf ),

vaf , wf , and kf denote rm value added, wages and xed assets (net of depreciation) and αf is the rm's share of wages in total value added. Wages are dened as
where

reported rm wages plus employee benets (unemployment insurance, housing subsidies, pension and medical insurance), and capital is dened as reported capital stock at
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original purchase price less accumulated depreciation.

We aggregate these productiv-

ity measures to the industry level by taking weighted averages using rms' employment

54 In contrast, we do nd evidence for trade-induced technical change that is associated with PNTR,
as discussed in Section 5.3 of the main text.

55 This approach assumes revenue-based TFP reveals variation in physical eciency, an assumption

whose limitations are discussed in Section 5.3 of the main text.
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as weights. Next, we use concordances provided by Brandt et al. (2012) to match HSlevel NTR gaps for the United States to the four-digit Chinese Industry Classication
(CIC) codes used in the NBS data.
Appendix Table A.3 reports the results of industry-level OLS regressions of Chinese
TFP on year xed eects, industry xed eects and interactions of year xed eects
and the U.S. NTR gap.

Coecient estimates for all but the interaction terms are

suppressed. As indicated in the table, the association between TFP and the NTR gap
is statistically insignicant at conventional levels for all years.

F

U.S. and EU Employment Data from UNIDO

Our comparison of the relationship between the NTR gap and manufacturing employment in the United States and the European Union in Section 4 uses data from the
United Nations Industrial Development Organization's (UNIDO) INDSTAT 4 database
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for 1997 to 2005.

This database contains information on a number of industry char-

acteristics, including employment, at the four-digit International Standard Industrial
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Classication (ISIC) Revision 3 level.
with two digit codes from 15 to 37.

Manufacturing industries in the ISIC begin

We exclude industries that begin with 22 from

our denition of manufacturing as they include publishing, which was classied as
manufacturing under the SIC, but not the NAICS. Our denition of the European
Union is based on the current set of 28 EU members, available at europa.eu/abouteu/countries/member-countries. Because of instances of missing data, our sample includes only industry-country pairs for which data are present in every year. Lastly, we
note that data for the U.S. are unavailable in 2003.
It does not appear as though the EU data are subject to higher levels of measurement error than the U.S. data. EU members use standardized statistical systems (such
as NACE) as part of the European Statistical System (ESS) to ensure that statistics are
comparable across countries and over time, and the ESS coordinates its standardization activities with other international agencies, including the UN.

56 Additional

information

regarding

these

data
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This standardized

are

available

at

www.unido.org/resources/statistics/statistical-databases/indstat4-2013-edition.html.

57 As noted in the main text, these industries are more aggregate than the four-digit SIC and six-digit

NAICS industries reported in the LBD. To examine the relationship between UNIDO employment
and the U.S. NTR gaps, we aggregate the latter from the eight- to the six-digit HS level and then
map them to the four-digit ISIC level using publicly available concordances from the World Bank,
available at www.wits.worldbank.org/wits/product_concordance.html.

58 Additional

information

regarding

the
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ESS

is

available

online

at

system should limit country-specic changes in classication systems within the EU.
In addition, for EU countries that are members of OECD, UNIDO receives data directly from OECD, which dedicates substantial resources to reporting statistics that
are comparable over time and across countries.

Since almost all EU countries were

members of OECD during the time period we examine (exceptions include Estonia,
Slovenia and Romania), this means that almost all of the UNIDO country-level data
have passed through OECD's screens.
Nevertheless, we performed additional robustness checks to help rule out the possibility of spurious changes in employment due to industry classication changes in
the UNIDO data. First, we re-estimated the triple dierences specication while only
including EU countries that were OECD members during the period examined, in case
the statistics for non-OECD members were less accurate.

The coecient estimates

are essentially unchanged by this restriction. Second, in case large swings in employment are indicative of spurious changes driven by industry classication changes, we
re-estimated the regression after dropping EU industry-country pairs in which yearover-year employment growth was ever higher than 10 percent in absolute value terms.
Again, the results are essentially unchanged by this restriction.

G

Prior Trends

To further examine the possibility of prior trends in the relationship between the NTR
gap and U.S. manufacturing employment, we regress manufacturing industry employment growth on the NTR gap for every decade available in the NBER-CES manufacturing industry database starting with 1960. Results are reported in Appendix Table
A.4. We nd that the coecient on the NTR gap is negative and signicant only for
the last decade, 2000 to 2009, the period that includes the imposition of PNTR (2009
is the last year in which the data are available). The coecient on the NTR gap is
not statistically signicant for the three prior decades, 1970 to 1980, 1980 to 1990,
and 1990 to 2000 indicating that the NTR gap was not correlated with pre-PNTR
employment trends in the three decades preceding PNTR. The coecient on the NTR
gap is positive and signicant for the 1960 to 1970 decade, although the magnitude in
terms of absolute value is substantially smaller than that associated with PNTR from
2000 to 2009. One potential explanation for this relationship is that the U.S. withdrew
epp.eurostat.ec.europa.eu/portal/page/portal/pgp_ess/about_ess.
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NTR status from all communist countries in the 1950s (and from Cuba in 1962) and,
as a result, the NTR gap picks up tari

increases

during this period. We note that the

results in Appendix Table A.4 are robust to including controls for industry capital and
skill intensity, as well as the full set of time-invariant industry characteristics included
in the baseline specication, equation 2.

H

Non-Linear Estimates

Appendix Figure A.3 displays the relationship between predicted employment and the
DID terms for the baseline linear versus non-linear specications estimated in Sections
3.1 and 3.2.2 of the main text.

I

Other Robustness Exercises

In this section we investigate the extent to which the baseline estimates are robust to
dierent methods for controlling for the business cycle, to dierent measures of the
NTR rate, and to instrumenting the NTR gap with the non-NTR tari rate.

I.1

Business Cycle Controls

Changes in employment are also clearly aected by business cycle uctuations. To the
extent that aggregate shocks aect all industries equally, their eect on employment
will be captured by the year xed eects included in equation 2. Furthermore, we note
that by including interactions of initial capital and skill intensity with the full set of
year dummies, equation 3 allows for annual aggregate shocks to have dierential eects
on industries based on variation in those industry characteristics.
We use two additional techniques to control for the role of business cycle uctuations. First, we re-estimate equation 2 after including interactions of capital and skill
intensity with real GDP, indexed to a base year of 1990.

Second, we follow Treer

(2004) by including industry-year-specic predictions of the the change in employment
associated with growth in U.S. real GDP and the U.S. real eective exchange rate, as
well as one and two-period lags of growth in these two variables.

Results for these

specications are reported in columns 1 and 2 of Appendix Table A.5. As shown in the
Table, inclusion of the additional business cycle controls has little eect on our DID
coecient either in terms of statistical or economic signicance.
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Finally, we note that examining the relationship between PNTR and employment

growth

over long time dierences following the two business cycle peaks that occur

during our sample period yields similar results, as reported in an earlier version of this
paper (Pierce and Schott 2013).

That approach possesses two attractive attributes

relative to the baseline specication reported in the main text. First, because there
is only one post-PNTR observation and one pre-PNTR observation for each industry,
it mitigates the serial correlation problems that can lead to inconsistently estimated
standard errors in DID specications with long time series, as discussed in Bertrand,
Duo and Mullainathan (2004). Second, because the pre-PNTR period is dened to
correspond to a similar period in the previous business cycle, it follows Treer (2004)
in providing an implicit control for cyclicality.

I.2

Alternative Measures of Tari Rates

As discussed in section D.5, the data on U.S. NTR tari rates from Feenstra, Romalis
and Schott (2002) ends in 2001. To investigate the inuence of potential changes in
U.S. taris after 2001, we estimate our own series of AVE NTR tari rates by following
the USITC method for producing them as closely as possible.
follows.

The procedure is as

First, using publicly available U.S. tari data, sum the duties collected for

each eight-digit HS product by year.
dutiable value to derive the

ad valorem

Second, divide this sum by the corresponding
equivalent rate. These revealed tari measures

capture changes in tari rates due to NAFTA and other preferential trade agreements
for all years through 2007. As shown in column 3 of Appendix Table A.5, using these
newly constructed AVE tari data, in place of the Feenstra, Romalis and Schott (2002)
data, does not lead to any material change in the statistical or economic signicance
of our results. We note that a limitation of this constructed revealed tari data is that
they are unavailable for some industries that are covered in the Feenstra et al. (2002)
data, with the result that their inclusion in our employment regressions reduces the
number of U.S. manufacturing industries that can be analyzed.

I.3

Instrumenting for NTR Gap with Non-NTR Rates

P ost − P N T Rt × N T R Gapi in equation
P ost − P N T Rt × N N T Ri , where N N T Ri is the non-NTR rate

Lastly, we instrument for the interaction of
2 with the interaction
for industry

i

set in the Smoot-Hawley Tari Act of 1930. The results, displayed in
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column 4 of Appendix Table A.5 show that the second-stage estimate of

θ

is similar

in terms of statistical signicance and that the implied impact of PNTR is somewhat
smaller than in the baseline specication, -0.09 versus -0.15 log points. Results from
the rst stage regression (not shown) reveal that most of the variation in the NTR gap
is due to variation in the Non-NTR rate. The

P ost − P N T Rt × N N T Ri

t

statistic for the coecient estimate on

in the rst stage is 193.
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Table A.1: 1999 NTR Gap versus Other Industry Attributes

Table A.2: U.S. Votes to Overturn China's Temporary NTR Status, 1990-2001
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ϭǇсϮϬϬϯǆEdZ'ĂƉŝ
ͲϬ͘ϭϮϱ
Ϭ͘Ϯϰϱ
ϭǇсϮϬϬϰǆEdZ'ĂƉŝ
ͲϬ͘ϮϮϳ
Ϭ͘ϭϵϯ
ϭǇсϮϬϬϱǆEdZ'ĂƉŝ
ͲϬ͘ϭϴϵ
Ϭ͘ϮϬϮ
ϯϯϳϵ
KďƐĞƌǀĂƚŝŽŶƐ
ZϮ
Ϭ͘ϰϵ
&ŝǆĞĚĨĨĞĐƚƐ
ŝ͕ƚ
EŽƚĞƐ͗dĂďůĞĚŝƐƉůĂǇƐƚŚĞƌĞƐƵůƚƐŽĨĂŚŝŶĞƐĞĨŽƵƌͲĚŝŐŝƚ/
ŝŶĚƵƐƚƌǇͲǇĞĂƌůĞǀĞůK>^ƌĞŐƌĞƐƐŝŽŶŽĨůŽŐd&WŝŶŝŶĚƵƐƚƌǇ;ŝͿŝŶ
ǇĞĂƌ;ƚͿŽŶǇĞĂƌĂŶĚŝŶĚƵƐƚƌǇĨŝǆĞĚĞĨĨĞĐƚƐĂƐǁĞůůĂƐŝŶƚĞƌĂĐƚŝŽŶƐ
ŽĨƚŚĞǇĞĂƌĨŝǆĞĚĞĨĨĞĐƚƐĂŶĚƚŚĞϭϵϵϵh͘^͘EdZŐĂƉ͘dŚĞĚĂƚĂ
ƐƉĂŶϭϵϵϴƚŽϮϬϬϱ͘ŽĞĨĨŝĐŝĞŶƚĞƐƚŝŵĂƚĞƐĨŽƌĂůůďƵƚƚŚĞ
ŝŶƚĞƌĂĐƚŝŽŶƐĂƌĞƐƵƉƉƌĞƐƐĞĚ͘ZŽďƵƐƚƐƚĂŶĚĂƌĚĞƌƌŽƌƐĂĚũƵƐƚĞĚ
ĨŽƌĐůƵƐƚĞƌŝŶŐĂƚƚŚĞŝŶĚƵƐƚƌǇůĞǀĞůĂƌĞĚŝƐƉůĂǇĞĚďĞůŽǁĞĂĐŚ
ĐŽĞĨĨŝĐŝĞŶƚ͘^ƵƉĞƌƐĐƌŝƉƚƐΎΎΎ͕ΎΎĂŶĚΎƌĞƉƌĞƐĞŶƚƐƚĂƚŝƐƚŝĐĂů
ƐŝŐŶŝĨŝĐĂŶĐĞĂƚƚŚĞϭ͕ϱĂŶĚϭϬƉĞƌĐĞŶƚůĞǀĞůƐ͘

ϭǇсϭϵϵϵǆEdZ'ĂƉŝ

Table A.3: PNTR and Chinese Productivity Growth

ϭϵϲϬͲϭϵϳϬ
ϭϵϳϬͲϭϵϴϬ
Ϭ͘ϰϲϰ ΎΎΎ
Ϭ͘Ϭϳϳ
Ϭ͘ϬϵϮ
Ϭ͘ϭ
ŽŶƐƚĂŶƚ
ͲϬ͘ϬϮϰ
Ϭ͘ϬϬϱ
Ϭ͘Ϭϯϭ
Ϭ͘Ϭϯϱ
KďƐĞƌǀĂƚŝŽŶƐ
ϯϳϵ
ϯϳϵ
ZͲƐƋƵĂƌĞĚ
Ϭ͘Ϭϲϯ
Ϭ͘ϬϬϮ
EdZ'ĂƉ

ϭϵϴϬͲϭϵϵϬ
Ϭ͘Ϭϱϵ
Ϭ͘ϭϭϰ
ͲϬ͘ϭϱϳ
Ϭ͘Ϭϰ
ϯϳϵ
Ϭ͘ϬϬϭ

ϭϵϵϬͲϮϬϬϬ
ͲϬ͘Ϭϳϰ
Ϭ͘ϭϭϳ
ͲϬ͘Ϭϯϯ
Ϭ͘Ϭϰϭ
ϯϳϵ
Ϭ͘ϬϬϭ

ϮϬϬϬͲϮϬϬϵ
Ͳϭ͘Ϭϲϳ ΎΎΎ
Ϭ͘ϭϰ
ͲϬ͘ϭϯϰ
Ϭ͘Ϭϰϵ
ϯϳϵ
Ϭ͘ϭϯϰ

EŽƚĞƐ͗dĂďůĞĚŝƐƉůĂǇƐƌĞƐƵůƚƐŽĨK>^ƌĞŐƌĞƐƐŝŽŶƐŽĨŝŶĚƵƐƚƌǇͲůĞǀĞůĞŵƉůŽǇŵĞŶƚŐƌŽǁƚŚ
;ůŽŐĚŝĨĨĞƌĞŶĐĞͿŽŶƚŚĞEdZ'ĂƉĨŽƌĂůůĚĞĐĂĚĞƐĂǀĂŝůĂďůĞŝŶƚŚĞEZͲ^
DĂŶƵĨĂĐƚƵƌŝŶŐ/ŶĚƵƐƚƌǇĂƚĂďĂƐĞ͘ZĞŐƌĞƐƐŝŽŶƐĂƌĞǁĞŝŐŚƚĞĚďǇƚŚĞŝŶŝƚŝĂůǀĂůƵĞŽĨ
ŝŶĚƵƐƚƌǇĞŵƉůŽǇŵĞŶƚ͘^ƵƉĞƌƐĐƌŝƉƚƐΎΎΎ͕ΎΎĂŶĚΎƌĞƉƌĞƐĞŶƚƐƚĂƚŝƐƚŝĐĂůƐŝŐŶŝĨŝĐĂŶĐĞĂƚ
ƚŚĞϭ͕ϱĂŶĚϭϬƉĞƌĐĞŶƚůĞǀĞůƐ͘
Table A.4: PNTR and U.S. Manufacturing Employment by Decade (Public Data)
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ůŶ;ŵƉŝƚͿ
WŽƐƚǆEdZ'ĂƉŝ

ůŶ;Z'WƚͿǆůŶ;<ͬŵƉŝ͕ϭϵϵϬͿ

ͲϬ͘ϰϳϱ
Ϭ͘ϭϰϳ
ͲϬ͘Ϭϰϰ
Ϭ͘Ϭϭϴ
Ϭ͘ϭϴϲ
Ϭ͘Ϭϰϳ
ͲϬ͘ϭϳϴ
Ϭ͘ϭϭϮ
ͲϬ͘Ϯϰϴ
Ϭ͘ϭϰϬ
Ϭ͘Ϭϲϰ
Ϭ͘Ϭϴϴ
ͲϬ͘ϮϰϬ
Ϭ͘ϭϲϰ
ͲϬ͘Ϭϯϴ
Ϭ͘Ϭϰϱ
ͲϬ͘ϯϰϮ
Ϭ͘Ϭϲϯ
ͲϬ͘ϳϮϰ
Ϭ͘ϲϳϮ
ͲϬ͘Ϭϴϲ
Ϭ͘ϮϬϬ
Ϭ͘ϭϬϰ

ůŶ;Z'WƚͿǆůŶ;EWͬŵƉŝ͕ϭϵϵϬͿ

Ϭ͘Ϭϵϳ
ͲϬ͘ϭϵϯ

WŽƐƚǆůŶ;<ͬŵƉŝ͕ϭϵϵϬͿ
WŽƐƚǆůŶ;EWͬŵƉŝ͕ϭϵϵϬͿ
WŽƐƚǆŽŶƚƌĂĐƚ/ŶƚĞŶƐŝƚǇŝ
WŽƐƚǆ∆ŚŝŶĂ/ŵƉŽƌƚdĂƌŝĨĨƐ ŝ
WŽƐƚǆ∆ŚŝŶĂ^ƵďƐŝĚŝĞƐ ŝ
WŽƐƚǆ∆ŚŝŶĂ>ŝĐĞŶƐŝŶŐ ŝ
WŽƐƚǆϭĚǀĂŶĐĞĚdĞĐŚŶŽůŽŐǇŝ
D&ǆƉŽƐƵƌĞŝƚ
EdZŝƚ
h͘^͘hŶŝŽŶDĞŵďĞƌƐŚŝƉŝƚ

ůŶ;ŵƉŝƚͿ
ΎΎΎ

ΎΎΎ

ΎΎΎ

Ύ

ΎΎΎ

ůŶ;ŵƉŝƚͿ

ͲϬ͘ϰϲϭ
Ϭ͘ϭϰϲ
ͲϬ͘Ϭϭϲ
Ϭ͘ϬϮϱ
Ϭ͘ϭϯϬ
Ϭ͘ϬϱϮ
ͲϬ͘ϭϳϴ
Ϭ͘ϭϭϯ
ͲϬ͘Ϯϰϴ
Ϭ͘ϭϰϬ
Ϭ͘Ϭϲϲ
Ϭ͘Ϭϴϴ
ͲϬ͘Ϯϯϲ
Ϭ͘ϭϲϱ
ͲϬ͘Ϭϯϲ
Ϭ͘Ϭϰϱ
ͲϬ͘ϯϰϱ
Ϭ͘Ϭϱϵ
ͲϬ͘ϰϰϴ
Ϭ͘ϲϳϬ
ͲϬ͘ϭϮϰ
Ϭ͘ϮϬϯ

ΎΎΎ

Ϭ͘ϮϰϮ
Ϭ͘ϭϬϲ

ΎΎ

ΎΎΎ

Ύ

ΎΎΎ

ůŶ;ŵƉŝƚͿ

ͲϬ͘ϰϴϰ ΎΎΎ
Ϭ͘ϭϲϰ
ͲϬ͘ϬϬϵ
Ϭ͘ϬϮϳ
Ϭ͘ϭϯϮ ΎΎΎ
Ϭ͘Ϭϱϲ
ͲϬ͘Ϭϱϴ
Ϭ͘ϭϮϬ
ͲϬ͘ϭϱϳ
Ϭ͘ϭϳϳ
ͲϬ͘ϬϰϮ
Ϭ͘ϭϭϳ
ͲϬ͘ϰϯϯ Ύ
Ϭ͘ϮϮϰ
ͲϬ͘ϬϱϮ
Ϭ͘Ϭϱϯ
ͲϬ͘ϯϰϰ ΎΎΎ
Ϭ͘ϬϲϮ

ͲϬ͘ϭϲϱ
Ϭ͘ϮϬϵ

ͲϬ͘ϯϬϬ ΎΎΎ
Ϭ͘Ϭϰϰ
ͲϬ͘ϬϬϯ
Ϭ͘ϬϬϴ
Ϭ͘ϮϬϯ ΎΎΎ
Ϭ͘Ϭϭϱ
ͲϬ͘ϭϱϰ ΎΎΎ
Ϭ͘Ϭϯϰ
ͲϬ͘Ϭϳϱ Ύ
Ϭ͘Ϭϰϱ
Ϭ͘Ϭϯϰ
Ϭ͘ϬϯϬ
ͲϬ͘ϰϰϮ ΎΎΎ
Ϭ͘Ϭϰϵ
ͲϬ͘ϬϬϮ
Ϭ͘Ϭϭϳ
ͲϬ͘ϯϯϱ ΎΎΎ
Ϭ͘ϬϮϬ
ͲϬ͘ϯϲϱ ΎΎΎ
Ϭ͘ϭϰϴ
Ϭ͘ϬϲϮ
Ϭ͘ϬϳϬ

Ϭ͘ϭϴϭ
dƌĞĨůĞƌƵƐŝŶĞƐƐǇĐůĞŝƚ

Ϭ͘ϰϵϱ
Ϭ͘Ϯϵϭ
KďƐĞƌǀĂƚŝŽŶƐ
ϱ͕ϳϬϲ
ϱ͕ϳϬϲ
ϰ͕ϵϱϲ
ϱ͕ϳϬϲ
ZϮ
Ϭ͘ϵϵ
Ϭ͘ϵϵ
Ϭ͘ϵϵ
&ŝǆĞĚĨĨĞĐƚƐ
ŝ͕ƚ
ŝ͕ƚ
ŝ͕ƚ
ŝ͕ƚ
ŵƉůŽǇŵĞŶƚtĞŝŐŚƚĞĚ
zĞƐ
zĞƐ
zĞƐ
zĞƐ
/ŵƉůŝĞĚ/ŵƉĂĐƚŽĨWEdZ
ͲϬ͘ϭϱϯ
ͲϬ͘ϭϰϴ
ͲϬ͘ϭϱϱ
ͲϬ͘Ϭϵϲ
EŽƚĞƐ͗dĂďůĞƌĞƉŽƌƚƐƌĞƐƵůƚƐŽĨK>^ŐĞŶĞƌĂůŝǌĞĚĚŝĨĨĞƌĞŶĐĞͲŝŶͲĚŝĨĨĞƌĞŶĐĞƐƌĞŐƌĞƐƐŝŽŶƐŽĨůŽŐŝŶĚƵƐƚƌǇͲǇĞĂƌ
ĞŵƉůŽǇŵĞŶƚŽŶĐŽǀĂƌŝĂƚĞƐĚŝƐĐƵƐƐĞĚŝŶƚĞǆƚ͘ŽůƵŵŶϭĂƵŐŵĞŶƚƐƚŚĞďĂƐĞůŝŶĞƐƉĞĐŝĨŝĐĂƚŝŽŶ;ĐŽůƵŵŶϯ͕dĂďůĞ
ϭͿǁŝƚŚƚŚĞŝŶƚĞƌĂĐƚŝŽŶŽĨŝŶŝƚŝĂůĐĂƉŝƚĂůĂŶĚƐŬŝůůŝŶƚĞŶƐŝƚǇĂŶĚh͘^͘'W͘ŽůƵŵŶϮŝŶĐůƵĚĞƐĂĐŽŶƚƌŽůĨŽƌƚŚĞ
ĐŚĂŶŐĞŝŶĞŵƉůŽǇŵĞŶƚƉƌĞĚŝĐƚĞĚďǇŝŶĚƵƐƚƌǇͲůĞǀĞůƌĞŐƌĞƐƐŝŽŶƐƵƐŝŶŐĐƵƌƌĞŶƚĂŶĚůĂŐŐĞĚĐŚĂŶŐĞƐŝŶƌĞĂů
ĞǆĐŚĂŶŐĞƌĂƚĞƐĂŶĚ'W͕ĨŽůůŽǁŝŶŐdƌĞĨůĞƌ;ϮϬϬϰͿ͘ŽůƵŵŶϯƌĞƉůĂĐĞƐƚŚĞEdZƌĂƚĞĨƌŽŵ&ĞĞŶƐƚƌĂ͕ZŽŵĂůŝƐĂŶĚ
^ĐŚŽƚƚ;ϮϬϬϮͿǁŝƚŚƌĞǀĞĂůĞĚƚĂƌŝĨĨƐĐĂůĐƵůĂƚĞĚƵƐŝŶŐh^/dĚĂƚĂ;ƐĞĞƚĞǆƚͿ͘ŽůƵŵŶϰƌĞƉŽƌƚƐƐĞĐŽŶĚƐƚĂŐĞ
ƌĞƐƵůƚƐŽĨĂƚǁŽͲƐƚĂŐĞůĞĂƐƚƐƋƵĂƌĞƐƐƉĞĐŝĨŝĐĂƚŝŽŶƚŚĂƚŝŶƐƚƌƵŵĞŶƚƐƚŚĞŝŶƚĞƌĂĐƚŝŽŶŽĨWŽƐƚĂŶĚƚŚĞEdZŐĂƉ
ǁŝƚŚƚŚĞŝŶƚĞƌĂĐƚŝŽŶŽĨWŽƐƚĂŶĚƚŚĞEŽŶͲEdZƌĂƚĞ͘ƐƚŝŵĂƚĞƐĨŽƌƚŚĞǇĞĂƌ;ƚͿĂŶĚŝŶĚƵƐƚƌǇĨŝǆĞĚĞĨĨĞĐƚƐĂƐǁĞůů
ĂƐƚŚĞĐŽŶƐƚĂŶƚĂƌĞƐƵƉƉƌĞƐƐĞĚ͘KďƐĞƌǀĂƚŝŽŶƐĂƌĞǁĞŝŐŚƚĞĚďǇŝŶŝƚŝĂůŝŶĚƵƐƚƌǇĞŵƉůŽǇŵĞŶƚ͘&ŝŶĂůƌŽǁƌĞƉŽƌƚƐ
ƚŚĞƉƌĞĚŝĐƚĞĚĐŚĂŶŐĞŝŶƚŚĞĚĞƉĞŶĚĞŶƚǀĂƌŝĂďůĞŝŵƉůŝĞĚďǇƚŚĞĚŝĨĨĞƌĞŶĐĞͲŝŶͲĚŝĨĨĞƌĞŶĐĞƐĐŽĞĨĨŝĐŝĞŶƚ;ƐĞĞƚĞǆƚͿ͘
^ƵƉĞƌƐĐƌŝƉƚƐΎΎΎ͕ΎΎĂŶĚΎƌĞƉƌĞƐĞŶƚƐƚĂƚŝƐƚŝĐĂůƐŝŐŶŝĨŝĐĂŶĐĞĂƚƚŚĞϭ͕ϱĂŶĚϭϬƉĞƌĐĞŶƚůĞǀĞůƐ͘
ZĞǀĞĂůĞĚEdZŝƚ

Table A.5: Other Robustness Exercises (LBD)
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EŽƚĞƐ͗ &ŝŐƵƌĞ ĚŝƐƉůĂǇƐ ƚŚĞ ĚŝƐƚƌŝďƵƚŝŽŶ ŽĨ ƚŚĞ EdZ ŐĂƉƐ ĂĐƌŽƐƐ ĐŽŶƐƚĂŶƚͲ
ŵĂŶƵĨĂĐƚƵƌŝŶŐ ŝŶĚƵƐƚƌŝĞƐ ŝŶ ϭϵϵϵ͘

Figure A.1: Distribution of NTR Gaps Across Industries, 1989-2001
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BLS versus Constant Manufacturing Sample
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Constant Manufacturing Sample

EŽƚĞƐ͗ &ŝŐƵƌĞ ĐŽŵƉĂƌĞƐ ĂŶŶƵĂů ŵĂŶƵĨĂĐƚƵƌŝŶŐ ĞŵƉůŽǇŵĞŶƚ ĂƐ ŽĨ DĂƌĐŚ ŝŶ ƚŚĞ
ƉƵďůŝĐůǇ ĂǀĂŝůĂďůĞ >^ ŵĂŶƵĨĂĐƚƵƌŝŶŐ ĞŵƉůŽǇŵĞŶƚ ƐĞƌŝĞƐ ǀĞƌƐƵƐ ƚŚĞ ĐŽŶƐƚĂŶƚ
ŵĂŶƵĨĂĐƚƵƌŝŶŐ ƐĂŵƉůĞ͘

Figure A.2: BLS versus Constant Manufacturing Sample

66

Implied Non-Linear Relationships
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EŽƚĞƐ͗ &ŝŐƵƌĞ ĐŽŵƉĂƌĞƐ ƚŚĞ ƉƌĞĚŝĐƚĞĚ ĞĨĨĞĐƚ ĂƐƐŽĐŝĂƚĞĚ ǁŝƚŚ ƚŚĞ ŝŶƚĞƌĂĐƚŝŽŶ ŽĨ
ƚŚĞ ƉŽƐƚͲWEdZ ŝŶĚŝĐĂƚŽƌ ĂŶĚ ƚŚĞ EdZ ŐĂƉ ĂĐĐŽƌĚŝŶŐ ƚŽ ƚŚĞ ůŝŶĞĂƌ ĂŶĚ ŶŽŶͲ
ůŝŶĞĂƌ ƐƉĞĐŝĨŝĐĂƚŝŽŶƐ ĚŝƐƉůĂǇĞĚ ŝŶ dĂďůĞ ϯ͘ dŚĞƐĞ ƉƌĞĚŝĐƚĞĚ ĞĨĨĞĐƚƐ ĂƌĞ ĚŝƐƉůĂǇĞĚ
ĂŐĂŝŶƐƚ ƚŚĞ ŚŝƐƚŽŐƌĂŵ ŽĨ ƚŚĞ ϭϵϵϵ EdZ ŐĂƉ͘

Figure A.3: Implied Impact from Non-Linear Models (LBD)
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