Online Appendix for New
Perspectives on the Decline of U.S.
Manufacturing Employment (Fort,
Pierce and Schott 2018)
This online appendix contains additional gures referenced in the main text as well as
more detailed information about the regression results referenced in the main text.

A

Regression Detail

A.1

Premia Regressions

We examine the correlation between use of technology and both rm employment and
labor productivity via a series of cross-sectional OLS regressions in each census year of
the form

ln(Attributetf } = α + β1{Activityft } + ηjt + t:f .

(A.1)

The left-hand side variable is either the log employment or the log labor productivity
(shipments divided by employment) for rm

f

in census year t. The rst right-hand side

variable represents participation in one of the following technology or trade activities in
census yeart: purchase of computers, use of electronic networks to control or coordinate
shipments, direct importing of industrial robots (HS 84.7950.0000) or direct importing
t
of any good from any country. ηj represents industry xed eects. We estimate separate
regressions for each activity and each census year from 1977 to 2012. Data for computer
purchases is not available in 1997. Data for importing, importing robots, and use of
electronic networks are not available before 1992, 1997 and 2002, respectively. Point
estimates and ninety-ve percent condence intervals for each activity and year are
displayed in Appendix Figure A.5. As indicated in the gure, rms engaged in each of
the examined activities are larger and more productive than those not engaging in the
activities. These size and productivity premia generally shrink over time, though the
decreases are considerably larger for the technology activities versus direct importing.

A.2

Plant Death Regressions

We examine the correlates of plant death

within

multi-establishment rms by estimat-

ing the following OLS regression,

t:t+5
t
t
t
1{Deatht:t+5
pf } = α + β1{Activity pf } + γln(Empp ) + δf + ρ + pf .

(A.2)

The left-hand side variable is an indicator for whether the plant exits between census
years

t

and

t + 5.

After the constant, the second variable on the right-hand side
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represents indicators for whether the plant engages in a particular activity, such as
purchasing computers or using an electronic network to control or coordinate shipments
in census year

t.

The third variable on the right hand side is the natural log of plant

employment, the fourth covariate represents rm xed eects, and the fth covariate
represents year xed eects. We estimate this equation separately across census years
before and after 2000, i.e., 1977 to 1997 and 2002 to 2012. Data for computer purchases
are available in all census years except 1997, when this information was not collected.
Data for use of electronic networks are available starting in 2002. We also estimate a
t
variant of equation A.2 in which we replace Activitypf with either the change in import
penetration or the change in import penetration from China in the plant's industry
between years

t

and

t + 5.

Coecient estimates are reported in the rst two columns of Table A.1. Because the
regressors are endogneous and no instrumental variables are employed, these coecient
estimates should be treated as correlations, with no claim of causality.

Table A.1: Plant and Firm Death Regressions
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For comparison, we also report a series of analogous rm death regressions in the
second two columns of Table A.1,

1{Deatht:t+5
} = α + β1{Activityft } + ηjt + ρt + ft:t+5 ,
f
where

ηjt

captures industry xed eects.

(A.3)

In these regressions, we are also able to

investigate the association between rm death and being a direct importer of industrial
robots (HS 84.7950.0000) in year

t

as well as being a direct importer or being a direct

importer from China of any good in year

t.

As noted in the main text, we are unable

to examine these relationships at the plant level given that trading is observed only at
the rm level.

A.3

Continuing-Firm Regressions

To assess the potential role of trade and technology in US manufacturers' employment changes within continuing rms, we examine how rm outcomes relate to various
activities using rm-level OLS panel regressions of the form

∆log(Outcomeft:t+5 ) = βActivityft + ηjt + ρt + ft:t+5 .
∆log(Outcomet:t+5
)
f

(A.4)

represents the log dierence in rm-level manufacturing employ-

ment, total employment, real value added in manufacturing, or real value added in
t
manufacturing per manufacturing worker between census years t and t + 5. Activityf ,
as above, represents one of several actions, including purchasing computers, using electronic networks to control or coordinate shipments, being a direct importer of industrial
robots (HS 84.7950.0000), being a direct importer of any good from any country, or
being a direct importer from China.
also include contemporaneous

When considering the latter two activities, we

t to t + 5 changes in the analogous industry-level import

penetration, that is, change in overall import penetration or the change in import penetration from China. These additions allow for the possibility, discussed in Section 3 of
the main text, that import competition and direct foreign sourcing may have dierent
associations with rm outcomes. We note that these regressions are purely descriptive
and should not be interpreted as providing causal evidence. As an additional caveat,
we note that regressions are unweighted.
Results are presented in Table A.2, where the top and bottom panels display results
for census years before and after 2000.

The top panel reports the results of three

regressions for each outcome variable, where the three regressions are separated into
rows. The rst regression examines the relationship between computer purchases and
the outcome variables while the second and third examine relationships with respect
to being an importer or being an importer from China. Computer purchase data are
not available in 1997, and importing data are not available until 1992. As a result, the
number of observations for the rst regression is larger than for the second and third
regressions.

The bottom panel of Table A.2 considers years after 2000 and reports

the results of ve regressions for each outcome variable. All regressions in this panel
have the same number of observations. We note that observations are rounded to the
nearest thousand per Census Bureau disclosure guidelines.
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Before 2000, computer purchasers exhibit declines in employment and real value
added relative to non-purchasers, with the declines in the former being somewhat
larger in absolute value. As a result, during this period, computer purchases are associated with increases in labor productivity.

Results for being an importer or an

importer from China are similar. A second notable trend in this panel is that for all
three activities, the coecients in regressions considering total rm employment (column 2) are smaller than those for manufacturing employment (column 1), indicating
that employment adjustment to the noted activities occurs disproportionately among
manufacturing establishments.
After 2000, we nd a dierent pattern of results for rms that purchase computers
and are direct importers. These activities are now associated with rising employment
and rising real value added. Moreover, we nd the same pattern of results for rms
that use electronic networks to control or coordinate shipments.

In contrast, rms

that import industrial robots see relatively less manufacturing employment growth
than rms that do not import these robots, though there is no signicant relationship
with their total employment and a positive and signicant relationship with real value
added and labor productivity.

These results are consistent with the premise that

technology may replace workers even as it boosts output. Finally, importing from China
is associated with a statistically signicant decrease in manufacturing employment after
2000, but no statistically signicant relationship with total employment or real value
added.
Results for changes in either overall or Chinese import penetration at the industry
level indicate negative correlations with employment after 2000. Table A.2 contains two
other suggestive results. First, being an importer in post-2000 years is correlated with
relatively higher growth in employment and real value added, whereas increased import
penetration in the rm's initial and primary (based on employment) manufacturing
industry is associated with statistically signicant relative reductions in growth in both
outcomes. Higher growth in Chinese import penetration is associated with relatively
lower growth in manufacturing and total employment, while the relationship with real
value added growth is negative but statistically insignicant at conventional levels
(p-value=0.12). Furthermore, the divergence in rm-level employment versus output
correlations for robot importing and importing from China highlight the possibility
that technology and trade may be factors in decreased manufacturing employment and
increased output of US manufacturing rms.
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Table A.2: Continuing-Firm Regressions
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B

Additional Figures

Figure A.1: US Manufacturing Absorption

Figure A.2: Employment versus Value Added Growth Across Six-Digit NAICS Sectors
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Figure A.3: US Non-Manufacturing Employment by Net Margins of Adjustment

Figure A.4: US Manufacturing Establishment Count
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Figure A.5: Technology Adopters' Size and Productivity Premia

Figure A.6: US Manufacturing Firm Non-Manufacturing Employment, by Census Region
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Figure A.7: US Manufacturing Firm Employment by Net Margin of Adjustment and
Region
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Figure A.8:

US Manufacturing Firm Non-Manufacturing Employment, by Super

NAICS Sectors
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gure and table notes: Becker et al. (2013), Feenstra (1996) and Schott (2008).
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