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Business Creation and Employment: The Case of Opportunity Zones”

A Online Appendix

Table A1: American Community Survey control variables

ACS Name Description
B01003 001E population
B02001 002E white population
C24020 001E employed population
B08131 001E minutes commute
B09010 002E supplemental income
B15003 021E associate
B15003 022E bachelor
B15003 023E master
B15003 024E professional school
B15003 025E doctoral
B16009 002E poverty
B18140 001E median earnings
B19019 001E median household income
B25011 001E acs total housing
B25011 026E renter occupied
B25031 001E median gross rent
B27020 002E native born
B27020 003E native born hc covered
acs pct white white population / population
acs minutes commute minutes commute / employed population
acs pct higher ed (associate + bachelor + master + professional school

+ doctoral)/population
acs pct rent renter occupied / total housing
acs pct native hc covered native born hc covered / native born
acs pct poverty poverty / population
acs log median earnings log(median earnings)
acs log median household income log(median household income)
acs log median gross rent log(median gross rent)
acs pct supplemental income supplemental income / population
acs pct employed employed population / population

Notes: (1) Codes in ACS Name column correspond to the code from
https://api.census.gov/data/2017/acs/acs5/variables.html, (2) the employed population is defined as all
people 16 years old and over who usually worked 35 hours or more per week for 50 to 52 weeks in the
(reference period). (3) The ACS controls are all variables with names starting with “acs”.
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A.1 Robustness

In the exercises in this section, we include only tracts in metropolitan areas given

that we find no employment effect for tracts in non-metropolitan areas.

A.1.1 LICs

A tract is eligible to be designated if it is an LIC or if it is contiguous to an LIC

(non-LIC). We identify whether the effect of the program differs for LIC and non-

LIC tracts by running the DiD regression (5) separately for the LIC and non-LIC

tracts. Columns (1) and (2) of Table A3 show the results for tracts eligible by the LIC

criteria. LIC tracts experienced similar growth in employment and establishments

as the overall sample of all tracts in metropolitan areas, between 3.2 - 5.0 percentage

points in the first two years of the program. Columns (3) and (4) repeat this analysis

for tracts eligible by the contiguity criteria (non-LIC). Our point estimates suggest

these tracts experienced faster employment growth, 12.6 - 14.2 percentage points,

and faster establishment growth, 7.4 - 8.8 percentage points. However, the standard

errors on these estimates are also higher.15 Using the OLS results, the effect of the

OZ program on employment growth is not significantly different in LIC and non-LIC

tracts (p-value = 0.123), but the effect on establishment growth is statistically higher

in non-LIC tracts (p-value = 0.021).

15Recall that states could select no more than 5% of the Designated tracts using the contiguity
criteria. This reduced the non-LIC sample size to around 7,331 tracts, of which 126 were designated.
The number of observations in column (3) of Table A3, 14,378 equals to three times 7,331 less 7,555
observations from census tracts where we do not have information on commuting time. 7,555 is not a
multiple of 3 because our data is an unbalanced panel.
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A.1.2 Nearby tracts

In this section we restrict the control group to non-selected eligible tracts bordering

Designated OZ tracts. The treatment group consists of Designated tracts, as before.

By restricting tracts in the control group to be geographically near non-selected eligi-

ble tracts, we hope to control for any unobserved local economic forces. Columns (5)

and (6) of Table A3 show estimates from this restricted sample. The point estimates

are a bit lower than the results shown in Section 4.2 due to the positive spillover doc-

umented in Table 9, as they suggest employment and establishment growth increased

by 1.9-2.8 and 2.1-3.1 percentage points, respectively. These estimates are robust to

further restricting the sample to LIC tracts, as can be seen in columns (7) and (8).

A.1.3 Placebo test

We check the robustness of our results by running a placebo test in which we pretend

that legislation for the OZ program occurred in 2015. In implementing the DiD, we

compare employment and establishment growth from 2015-2017 with 2013-2015 for

Designated tracts relative to Other tracts in metropolitan areas. Columns (9) and (10)

of Table A3 report the results. The point estimates of the coefficient on the interaction

term DiPt are nearly zero and negative for employment growth and nearly zero and

positive for establishment growth. Only the small negative coefficient on employment

growth in the median regression (column (9)) is statistically significant at a 5% level.

We conclude the results of this placebo test reinforce the validity of our findings of a

positive impact of the OZ designation on employment and establishment growth in

tracts in metropolitan areas.
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A.1.4 Doubly Robust Difference-in-Difference estimator

We verify the robustness of our results by using an alternative estimator that matches

on the propensity score, called Doubly Robust Difference-in-Difference or DRDiD

(Sant’Anna and Zhao, 2020).16 The advantage of the DRDiD estimator is that it is

consistent even if either the propensity score function or the regression model for the

outcome is not correctly specified (but not both). We use our ACS covariates to propen-

sity score match following (Chen et al., 2023). Table A4 shows the DRDiD estimates

of the impact of the policy, 4.6 and 3.4 percentage points for employment and estab-

lishment growth, respectively. These estimates are on the higher end of our baseline

specification and are statistically significant.17

16Since our analysis includes three years of data, we use multi-period (three or more) doubly robust
DiD (Callaway and Sant’Anna, 2021). We use a Stata package csdid.

17We thank Jiafeng Chen, Edward Glaeser, David Wessel for sharing their code for (Chen et al.,
2023) to perform the DRDiD estimation.
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Table A4: DRDiD Results

(1) (2)
Raw Winsorized at 1%

Panel A: Employment Growth
τ̂2019 0.057*** 0.046***

(0.017) (0.008)
τ̂2021 0.030** 0.030***

( (0.014) (0.007)
Observations 61,117 61,117

Panel B: Establishment Growth
τ̂2019 0.033*** 0.034***

(0.008) (0.006)
τ̂2021 0.003 0.016***

(0.008) (0.005)
Observations 61,117 61,117

Notes: 1) Includes only tracts in metropolitan areas. 2) Standard errors in parentheses. 3) ***, **,
and * denote significance at the 1%, 5%, and 10% levels. 4) We construct the propensity score used to
match observations using our ACS controls detailed in Section 3.3.

A.1.5 One-year employment growth

Our main analysis in Section 4.1 studies the effect of OZs on two-year growth in

employment and establishment growth from 2017 to 2019 to avoid 2018 during which

legislation was finalized. In this section, we check the robustness of our findings

by using one-year growth in employment and establishment growth to include the

growth from 2017 to 2018 and from 2018 to 2019. Table A5 summarizes our findings.

The effect of the policy on employment growth is significant and positive both in 2018

and 2019 in most specifications that we found an effect when we grouped the two

years of data together.
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A.1.6 Political tract selection

Perhaps not surprisingly, (Frank et al., 2022) find that the process for selecting spe-

cific tracts to receive preferential tax treatment arising from the OZ legislation is

somewhat political. To estimate whether this aspect of tract selection affects our re-

sults, we collect data on the party of the state Governor and lower house state legisla-

tors in 2018. We assign legislators to tracts using the lower chamber State Legislative

District Block Equivalent File. As in (Frank et al., 2022), we define a tract to be po-

litically affiliated with the governor if the tract’s lower house representative and the

governor belong to the same party.

Many tracts belong to one electoral district, which sends one representative to the

lower house. In this case, one lower house representative represents a tract and we

set the variable defining whether the political affiliation of the tract is the same as the

governor, %sameparty, equal to 1 if the lower house representative and the governor

are in the same party, 0 otherwise. However, some tracts belong to several electoral

districts. Ten U.S. states contain districts sending two or more representatives to the

lower house. To capture these cases, we set %sameparty equal to the share of the

tract’s lower house representatives that belong to the same party as the governor to

measure political affiliation of the tract.18 As an alternative specification, we con-

struct the variable Nsameparty, which counts the number of legislators representing

that tract of the same party as the governor.

18Out of the 41,055 tracts we include in the analysis, 12,094 (29%) are matched with more than two
legislators.
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Table A6: OZ selection and Political Consideration

(1) (2) (3) (4) (5) (6)
ACS Controls No No Yes Yes Yes Yes
State FE Yes Yes Yes Yes Yes Yes

Metropolitan Area

Nsameparty -0.009*** 0.009** 0.007*
(0.003) (0.004) (0.004)

%sameparty -0.011*** 0.017*** 0.012**
(0.004) (0.005) (0.006)

Observations 41,055 41,055 25,920 25,920 20,890 20,890
R2 0.003 0.003 0.099 0.099 0.101 0.101

Notes: 1) The outcome variable is an indicator if the tract is selected as OZ. 2) Nsameparty
(%sameparty) is the number (share) of legislators representing that tract of the same party as the
governor. 3) Standard errors in parentheses. 4) ***, **, and * denote significance at the 1%, 5%, and
10% levels.
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Table A6 presents the estimates of a Linear Probability Model in which we check

to see if tract political affiliation is predictive of a tract’s Designation as an OZ, con-

ditional on the tract being eligible. Columns (1) and (2) show results with the entire

sample (inclusive of non-metropolitan tracts) with state fixed effects but no ACS con-

trols for the two definitions of political affiliation. As in (Frank et al., 2022), tract

political affiliation and designation as an OZ is negatively correlated without con-

trolling for tract observable characteristics. Columns (3) and (4) add ACS controls to

columns (1) and (2); these columns show that political affiliation and OZ designation

are significantly positively correlated once we control for observable tract attributes.

Finally, columns (5) and (6) are the same as (3) and (4), but with all non-metropolitan

tracts removed from the sample. With this sample restriction, the point estimates

fall slightly from those in columns (3) and (4), and the coefficient on Nsameparty is no

longer statistically significant at the 5% level.

Columns (1) and (2) of Table A7 show that the point estimates of the impact of

OZ designation on employment and establishment growth in Section 4.2 are robust to

controlling for the political affiliation of the tract, the sameparty variable. In columns

(3) and (4), we include interactions of the sameparty variable with the Postt=2019 and

Postt=2021 and Di to see if the measured effect of the OZ program depends on the

political affiliation of the tract. The estimate on the triple interaction term is negative

and significant for employment growth. The estimate on the triple interaction term

is small and insignificant for establishment growth.
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A.1.7 Excluding top employment growth tracts

Apart from political affiliation, the governors’ choices of tracts could have been driven

by information on which tracts would have significant employment growth. To con-

found our estimates, these tracts would have to not be predictable based on past

employment growth or tract characteristics from the ACS since we control for these

observable variables.

To further reduce the chance our results are driven by such selection bias, we

drop tracts with the highest 5% or 10% employment growth within each state (which

amounts to 10 or 20 metro tracts per state), and reestimate our main specification.

Table A8 shows the results together with the benchmark results from Table 3, column

(1). In columns (2) and (3) of Table A8, we exclude tracts based on the employment

growth measured over the two-year January 1, 2018 - December 31, 2019 period. In

columns (4) and (5), we exclude tracts based on the employment growth measured

over the four-year January 1, 2018 - December 31, 2021 period. The estimates of the

effect of the program decrease in magnitude by design, but are still similar to our

benchmark estimates.

A.1.8 Trends in demographic composition

13



Table A8: Excluding Top Employment Growth Tracts

(1) (2) (3) (4) (5)
% of Excluded Tracts 5% 10% 5% 10 %
Based on Benchmark 2017-2019 Emp. Growth 2017-2021 Emp. Growth

Di -0.016*** -0.018*** -0.020*** -0.016*** -0.016***
(0.003) (0.003) (0.003) (0.003) (0.003)

Postt=2019 -0.090*** -0.090*** -0.090*** -0.090*** -0.090***
(0.002) (0.002) (0.002) (0.002) (0.002)

Postt=2021 -0.003* -0.003* -0.003* -0.003* -0.003*
(0.002) (0.002) (0.002) (0.002) (0.002)

DiPostt=2019 0.029*** 0.023*** 0.018*** 0.018*** 0.006
(0.004) (0.005) (0.005) (0.004) (0.005)

DiPostt=2021 0.021*** 0.018*** 0.017*** 0.017*** 0.013***
(0.004) (0.005) (0.005) (0.004) (0.005)

Emp.Growth2013−2015 -0.003 -0.002 -0.001 -0.003 -0.003
(0.003) (0.003) (0.003) (0.003) (0.003)

Observations 61,761 60,469 59,290 61,112 60,556

Note: 1) All columns report results for quantile regression to the median or Least Absolute Value
(LAV). 2) We exclude Census tract whose employment growth is the top 5% and 10% within each
state. 3) In columns (2) and (3), we exclude tracts based on the growth in employment measured over
the two-year January 1, 2018 - December 31, 2019 period. In columns (4) and (5), growth is measured
over the four-year January 1, 2018-December 31, 2021 period. 4) Standard errors in parentheses. 5)
***, **, and * denote significance at the 1%, 5%, and 10% levels. 6) Emp.Growth2013−2015 is the growth
in tract employment from 2013 to 2015. 7) Postt=year is a dummy variable equal to 1 if the
observation is from the year, 0 otherwise, Di is a dummy variable that takes a value of 1 if the tract
was designated an OZ and 0 otherwise.
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In our benchmark specification, we control for the trend in employment growth in

the tract. However, it remains possible that a different kind of trend influenced selec-

tion of the tracts. Specifically, in Table A9 we control for changes in the demographic

composition of the neighborhood or what some commentators term gentrification. We

focus on changes in residents’ characteristics and housing cost to measure gentrifica-

tion following (Guerrieri et al., 2013). The results are similar to those we estimate

using our benchmark specification.

A.1.9 Excluding college towns

Critics of the OZ selection process have suggested that some tracts that are not truly

poor but rather just eligible by proximity to a college were selected. To understand

whether the employment growth we find from the program is due solely to such tracts,

we repeat our analysis excluding tracts likely to be college tracts.

We define a Census tract as ‘eligible-by-being-near-a-college’ if it satisfies both the

following criteria: (1) the median ages of male and female residents of the tract are

below 30, and (2) it is located within a county with a 4-year college and the proportion

of college members to the population of the county is greater than 10%. College loca-

tions and sizes are from the National Center for Education Statistics Integrated Post-

secondary Education Data System (IPEDS). These criteria detected 887 concerning

Census tracts according to our criteria with 189 unique colleges such as University of

Nebraska-Lincoln, SUNY Oneonta, and Cornell University. Our threshold captures

many tracts that are not likely eligible solely because of adjacency to a college in the

interest of being conservative in our methodology.

College tracts were more likely to be selected as OZs. 28% of these tracts were

16



designated as OZ while 18% of other tracts were designated. As Table A10 shows, our

main results are the same when we exclude College tracts, however. Taken together,

this implies that some tracts were selected because they were near a college, but our

results are not driven by such tracts.

17
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Table A12: (Non)Robustness of OZ Effect on Establishment Growth in Non-
Metropolitan Area

(1) (2)
Matching on ACS Control ACS Control + Prior Year’s Emp. Growth

Panel A: IPW
τ̂2019 -0.004 -0.005

(0.010) (0.010)
τ̂2021 -0.001 -0.001

(0.010) (0.010)
Observations 16,319 16,315
R-squared 0.075 0.075

Panel B: DrDiD
τ̂2019 0.006 0.007

(0.010) (0.010)
τ̂2021 -0.003 -0.004

(0.010) (0.010)
Observations 14,944 14,944

Notes: 1) Table includes only tracts in non-metropolitan area. 2) Dependent variable is two-year
establishment growth rate winsorized at the 1% level. 3) Panel A report reports inverse probability
weighted (IPW) estimates of the treatment effect on the treated. Panel B reports multi-period doubly
robust estimates (Callaway and Sant’Anna, 2021). Census tracts are matched based on the
propensity score, constructed using ACS controls in column (1), ACS controls and two-year
employment growth rate in 2011-2013, 2013-2015, and 2015-2017 in column (2). 4) Standard errors in
parentheses. 5) ***, **, and * denote significance at the 1%, 5%, and 10% levels.
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Table A13: 1-digit NAICS Industries

2-digit 1-digit
NAICS Description NAICS
Sectors Sectors

11 Agriculture, Forestry, Fishing and Hunting (not covered in
economic census) 1

21 Mining, Quarrying, and Oil and Gas Extraction
22 Utilities 2
23 Construction

31-33 Manufacturing 3
42 Wholesale Trade

44-45 Retail Trade 4
48-49 Transportation and Warehousing

51 Information
52 Finance and Insurance
53 Real Estate and Rental and Leasing
54 Professional, Scientific, and Technical Services 5
55 Management of Companies and Enterprises

56 Administrative and Support and Waste Management and Re-
mediation Services

61 Educational Services
62 Health Care and Social Assistance
71 Arts, Entertainment, and Recreation 6
72 Accommodation and Food Services
81 Other Services (except Public Administration)
92 Public Administration (not covered in economic census)

Source: https://www.census.gov/programs-surveys/economic-census/
year/2022/guidance/understanding-naics.html.
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