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Appendix A W-2 Geography and Industry Assignment

I begin with the universe of IRS Form W-2 information returns for each year from 2005

through 2015. The W-2 data available at CES do not include geographic information, so I

obtain address data from IRS Form 1040 and other information returns and merge it onto

the W-2 using PIKs. The vast majority of these forms can be matched to a unique address

on the Census Bureau’s Master Address File (MAF) and assigned a MAFID on that basis.

Virtually all forms include the ZIP code of the address from which they were filed/to which

they were sent. The particular geography I am interested in is county of residence. I use

the available address information to assign county of residence according to the following

prioritization scheme:
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1. Single or consensus address from Form 1040

2. Modal address from Form 1040

3. Randomly selected address from Form 1040

4. Single or consensus address from information returns

5. Modal address from information returns

6. Randomly selected address from information returns

7. Single or consensus ZIP code from Form 1040

8. Modal ZIP code from Form 1040

9. Randomly selected ZIP code from Form 1040

10. Single or consensus ZIP code from information returns

11. Modal ZIP code from information returns

12. Randomly selected ZIP code from information returns

I exclude W-2s that I cannot successfully match to a county, or that belong to individuals

residing in outlying U.S. territories.

Individuals who hold multiple jobs in a year commonly receive multiple W-2s. However,

the raw data also contain instances of individuals receiving multiple W-2s from the same

employer. As workers may have multiple employment spells with a single employer or work

at more than one establishment in a given firm in a single year, and employer tax filing

practices surely vary, it is not obvious that each person-employer pair should have exactly

one W-2. On the other hand, if firms correct initially misfiled W-2s or inadvertently file

identical forms multiple times, duplicates should be excluded.
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I take several steps to exclude duplicate or erroneously filed records while retaining po-

tentially legitimate observations of multiple W-2s within person-employer pairs. First, in

sets of observations that are identical in all variables, I delete all but one. I also drop all but

one record from sets of duplicates that are identical on all variables except the date on which

they were processed. Second, I drop all W-2s that report zero compensation paid. Third,

for each person-employer pair, I retain only W-2s filed on the most recent date on which any

W-2 was processed. Finally, I exclude all W-2s from person-employer pairs that have more

than five records remaining after the initial restrictions have been imposed.

I then assign a six-digit NAICS code to each W-2 by linking them to records from

the Longitudinal Business Database (LBD). The LBD is an establishment level panel that

begins in 1976. Industry is assigned at the establishment level. Industry coding schemes have

changed several times over the years covered by the LBD, but work previously undertaken

at the Census Bureau has lead to the creation of crosswalks that assign consistent industry

codes to establishments across all years. I assign a 2012 NAICS code to each establishment,

using the industrial classification from the most recent observation of each establishment in

all years.1

Employers are identified on W-2s by their EIN. Since a single firm may operate multiple

establishments under a single EIN, and those establishments may operate in different indus-

tries (e.g. a firm could produce its goods at one establishment in a manufacturing industry

and sell them at another in a retail industry), assigning industry codes to W-2s is not as

simple as matching EINs across datasets.2

I assign industry codes to W-2s in four stages. The key merge variables are EIN and

county. I use W-2 and LBD data that correspond to the same calendar year. First, I identify
1Using consistent industry codes assigned contemporaneously with each year of data still produces me-

chanical changes in industrial classification within EIN in years in which new NAICS coding schemes are
introduced. Using the most recently assigned industrial classification eliminates this issue.

2The LBD does not itself contain EINs. I obtain EINs from the Business Register and match them to
the LBD.
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EIN-county pairs in which all establishments are in the same industry (I will refer to these

as non-conflicted EIN-county pairs) and assign those industries to all W-2s belonging to

employees of those firms who live in those counties. Next, I merge remaining unmatched

W-2s with non-conflicted EIN-county pairs using EIN only, and retain the match from the

county that is closest to the county of residence of each employee, assigning the industry of

the establishments in that county to the matched W-2.

Third, I merge the remaining unmatched W-2s with all establishments from industry

conflicted EINs located in the employee’s county of residence. I then randomly assign each

matched W-2 to an establishment within its EIN (and by extension to an industry), us-

ing establishment-level employment to determine the probability of being assigned to each

establishment.

Finally, I link the remaining unmatched W-2s with all establishments from industry

conflicted EINs located outside the employee’s county of residence, retaining all matches

from the county that is closest to the employee’s county of residence. As above, I again

randomly assign each matched W-2 to an establishment within its EIN, with the probability

of being assigned to a given establishment being equal to its share of EIN-county employment.

After capturing matches from these four stages using contemporaneous W-2 and LBD

data, I then repeat each stage of the matching procedure using LBD data from the calendar

year prior to the year the W-2 data refer to, and then again using LBD data from the calendar

year after the W-2 year. I do this in case the construction of the LBD, which includes only one

EIN per establishment per year, omits some EINs belonging to, for example, establishments

that opened or closed in the year covered by the W-2s in question.
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Appendix B Additional Figures

Figure B1: Trends in National Industrial Concentration, Concentration Ratios

(a) Top Four Firms

(b) Top 20 Firms

Source: Longitudinal Business Database, 1976–2015

Note: Figure plots the mean Herfindahl-Hirschman Index (left axis) alongside the concentration ratios based

on the (a) top four firms and (b) top 20 firms (right axis) across national four-digit NAICS industries,

standardized according to ?, for each year from 1976 to 2015.
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Figure B2: National Industrial Concentration Trends by Major Industry

Source: Longitudinal Business Database, 1976–2015
Note: Figure plots the mean Herfindahl-Hirschman Index across national four-digit NAICS industries, standardized according to ?, for each
year from 1976 through 2015, by major industry, defined by collections of two-digit NAICS codes. Panels are labeled using the two-digits
NAICS codes of the industries presented. Means are calculated using total industry employment as weights.
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Figure B3: National Industrial Concentration Trends by Two-Digit NAICS Industry, Services

Source: Longitudinal Business Database, 1976–2015
Note: Figure plots the mean Herfindahl-Hirschman Index across national four-digit NAICS industries, standardized according to ?, for each
year from 1976 through 2015, by major two-digit NAICS industry. Panels are labeled using the two-digits NAICS codes of the industries
presented. Means are calculated using total industry employment as weights.
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Figure B4: National Industrial Concentration Trends by Two-Digit NAICS Industry, Services, Excluding NAICS 51

Source: Longitudinal Business Database, 1976–2015
Note: Figure plots the mean Herfindahl-Hirschman Index across national four-digit NAICS industries, standardized according to ?, for each
year from 1976 through 2015, by major two-digit NAICS industry. Panels are labeled using the two-digits NAICS codes of the industries
presented. Means are calculated using total industry employment as weights.
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Figure B5: Trends in Local Industrial Concentration, Concentration Ratios

(a) Top Four Firms

(b) Top 20 Firms

Source: Longitudinal Business Database, 1976–2015
Note: Figure plots the mean Herfindahl-Hirschman Index (left axis) alongside the concentration ratios based
on the (a) top four firms and (b) top 20 firms (right axis) across commuting zone-level four-digit NAICS
industries, standardized according to ?, for each year from 1976 to 2015.
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Figure B6: Trends in Local Industrial Concentration, County Definition, Concentration
Ratios

(a) Top 4 Firms

(b) Top 20 Firms

Source: Longitudinal Business Database, 1976–2015
Note: Figure plots the mean Herfindahl-Hirschman Index (left axis) alongside the concentration ratios based
on the (a) top four firms and (b) top 20 firms (right axis) across county-level four-digit NAICS industries,
standardized according to ?, for each year from 1976 to 2015.11



Figure B7: Trends in Industrial Concentration, Contemporaneous Industrial Classifications

(a) National

(b) Local

Source: Longitudinal Business Database, 1976–2015
Note: Figure plots the mean Herfindahl-Hirschman Index across (a) national and (b) commuting zone-level
four-digit NAICS industries for each year from 1976 through 2015. Means are calculated using total market
employment as weights. Firms are classified into industries using contemporary industrial classifications
rather than the standardized classifications from ?. From 1976–2001, firms are classified into three-digit SIC
industries. From 2002–2015, firms are classified into four-digit NAICS industries.12



Figure B8: Local Industrial Concentration Trend, County-based Market Definition

Source: Longitudinal Business Database, 1976–2015
Note: Figure plots the mean Herfindahl-Hirschman Index across county-level four-digit NAICS industries,
standardized according to ?, for each year from 1976 through 2015. Means are calculated using total market
employment as weights.
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Figure B9: Trends in Industrial Concentration, Broader Industrial Classification

(a) National

(b) Local

Source: Longitudinal Business Database, 1976–2015
Note: Figure plots the mean Herfindahl-Hirschman Index across (a) national and (b) commuting zone-level
three-digit NAICS industries, standardized according to ?, for each year from 1976 through 2015. Means
are calculated using total market employment as weights.
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Figure B10: Trends in Industrial Concentration, Unweighted

(a) National

(b) Local

Source: Longitudinal Business Database, 1976–2015
Note: Figure plots the mean Herfindahl-Hirschman Index across (a) national and (b) commuting zone-level
four-digit NAICS industries, standardized according to ?, for each year from 1976 through 2015. Means are
calculated with each market receiving equal weight, regardless of employment.
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Figure B11: Change in Local Industrial Concentration by Percentile, 1976–2015

(a) Levels

(b) Logs

Source: Longitudinal Business Database, 1976 and 2015
Note: Figures report changes in percentile values of the local industrial concentration distribution, as mea-
sured using the Herfindahl-Hirschman Index, between 1976 and 2015 in (a) levels and (b) logs. THe unit of
analysis is the commuting zone-level four-digit NAICS industry.
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Figure B12: Change in Local Industrial Concentration by Percentile, 2005–2015

(a) Levels

(b) Logs

Source: Longitudinal Business Database, 2005 and 2015
Note: Figures report changes in percentile values of the local industrial concentration distribution, as mea-
sured using the Herfindahl-Hirschman Index, between 2005 and 2015 in (a) levels and (b) logs. The unit of
analysis is the commuting zone-level four-digit NAICS industry.
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Figure B13: Local Industrial Concentration Trends by Major Industry

Source: Longitudinal Business Database, 1976–2015
Note: Figure plots the mean Herfindahl-Hirschman Index across local four-digit NAICS industries, standardized according to ?, for each year
from 1976 through 2015, by major industry, defined by collections of two-digit NAICS codes. Panels are labeled using the two-digits NAICS
codes of the industries presented. Means are calculated using total market employment as weights.
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Figure B14: Local Industrial Concentration Trends by Census Division

Source: Longitudinal Business Database, 1976–2015
Note: Figure plots the mean Herfindahl-Hirschman Index across national four-digit NAICS industries, standardized according to ?, for each
year from 1976 through 2015, by Census division. Means are calculated using total market employment as weights.
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Figure B15: Distribution of Changes in Log Local Industrial Concentration, 1976–2015

(a) Mean Changes within Percentile

(b) Markers Scaled by Employment

Source: Longitudinal Business Database, 1976 and 2015
Note: Figure plots the mean changes in log local industrial concentration between 1976 and 2015 within
percentile bins of the log local industrial concentration distribution. The unit of analysis is the commuting
zone-level four-digit NAICS industry. In panel (b), markers are proportional to total employment in markets
within each percentile. 20
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