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Labor Market Power, Self-Employment, and Development
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This Appendix is organized as follows. Section A contains the additional tables
and figures discussed in the text. Section B shows that the empirical facts shown in
Section 2 are robust to the use of alternative concentration measures and variable
definitions. Section C integrates Section 3 by showing additional theoretical results.
Section D complements Section 4 and provides further details on model estimation.
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Table A.4: Estimates of Labor Market Power

Robustness to District x Industry x Year Fixed Effects

Self-Employment Rate
Low High
() 2 (€)) 4)
All Markets 0.565%**
(0.105)
HHI"™ € (0,0.18] -0.062
(0.064)
HHI"™ € (0.18,0.25] 0.450%%*
(0.142)
HHI"™ € (0,0.25] -0.127 -0.041
(0.309) 0.279)
HHI"™ € (0.25,1] 0.861%%*:* 1.725%%:% -0.502
(0.050) (0.365) (0.643)
SW F-statistics 376.08 848.96 282.72 1065.85
1545.52 446.12 1211.87
14295.91
Observations 4954 4954 3257 1697

Notes. * p-value< 0.1; ** p-value<0.05; *** p-value<0.01. The unit of observation is a medium to a large firm
in EEA. The table reports 2SLS estimates of the firm-level inverse elasticity of supply of wage labor as captured by
[ in equation (1). The instrumental variable is the interaction of the cumulative number of PER projects completed
in each location g up to year ¢t (PERg¢) and a dummy equal to one for firms with higher than median constraints
to accessing electricity at baseline (EC“]-,g))‘ Estimates in Columns 2 to 4 are obtained by interacting both the
log of firm-level employment Inl;; y; and the instrument PERg; X EC;(; 5y with dummy variables that identify
the different subsamples as discussed in the text. Low and high self-employment rates are defined as below and
above the average self-employment rate across local labor markets, respectively. We report the F-statistic associated
with the Sanderson-Windmeijer multivariate test of excluded instruments for each estimate. Firm fixed effects and
district (instead of province or commuting zone as in baseline) X industry X year fixed effects are included in all

specifications. Standard errors are clustered at the level of location g, i.e., province or commuting zone.
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Table A.6: Employer Concentration Across Local Labor Markets
Alternative Samples and Definitions

Full Sample Merged Sample
Mean  St. Dev. Mean  St. Dev.

Number of Firms 6.39 10.37 7.25 11.19
Wage-bill HHI 0.65 0.33 0.61 0.34
Wage-bill HHI (Payroll Weighted) 0.37 0.03 0.37 0.03
Wage-bill HHI (Employment Weighted) 0.34 0.03 0.34 0.03
Employment HHI 0.63 0.35 0.59 0.35
Employment HHI (Payroll Weighted) 0.33 0.03 0.33 0.03
Employment HHI (Employment Weighted) 0.31 0.02 0.31 0.02
Percent of LLMs with 1 firm 38.78 2.27 38.78 2.29
Payroll Share of LLMs with 1 firm 7.94 1.79 7.96 1.81
Employment Share of LLMs with 1 firm 7.80 1.23 7.81 1.25
Number of Local Labor Markets 280 228
Number of Locations 61 48
Industries 23 22

Notes. This table presents summary statistics and employer concentration measures derived from EEA firm-
level data across Peruvian local labor markets, averaged over the years 2004 to 2011. The data are shown
separately for the entire sample and the subset merged with worker-level data from ENAHO. In Local labor
markets are defined by 2-digit industries within locations, with locations corresponding to Peruvian provinces
or commuting zones.
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Table A.7: Structural Inverse Supply Elasticity — Model Estimates

Self-Empl. Rate

Low High
M @) 3) (C))
All Markets 0.298
HHI" € (0,0.18] 0.125
HHI"™ € (0.18,0.25] 0.191
HHI" € (0,0.25] 0.182 0.129
HHI"™ € (0.25,1] 0.373 0.461 0.267

Notes. This table presents the estimates of the average structural inverse labor supply elasticity of treated firms,
obtained as €;p x = i,k — 1, across all markets (Column 1) and within different market subsets (Columns 2 to
4) in the estimated model. Low and high self-employment rates are defined as being below or above the average
self-employment rate across local labor markets, respectively.
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Table A.8: Median Estimates of Roy Parameters

oF gs 0 ) 1%
in e gy e 5

Panel I. Baseline Estimates

0.81 091 0.89 -0.16 -0.1 -0.09
Panel Il. Group Heterogeneity
Group 1 091 093 0.87 -0.14 -0.02 -0.03
Group 2 0.83 091 0.96 -0.12 -0.11 -0.10
Group 3 0.69 091 0.88 -0.27 -0.16 -0.19

Notes. This table presents the median estimates of the Roy model parameters, including the variance-covariance matrix pa-
rameters (0, 0g, ) and the relative mean ability (/1) across different market groups. Panel I displays the baseline estimates,
where these parameters are held constant across markets to simplify the estimation process and reduce the potential impact
of measurement errors. Panel II shows estimates allowing for heterogeneity across three market groups, clustered based on
population terciles. The three columns under relative mean ability refer to robustness tests, as described in Appendix D.1.2,

with In E?r_"i."gs_p as our baseline.
amings 5
Table A.9: Labor Market Power — Robustness
)] @) 3 C)) (5)
Baseline Roy Estimates Fixed Costs Entry Census Data
e 1.45 1.43 1.49 1.44 1.31
— High HHI 1.71 1.71 1.78 1.67 1.56
— High self-employment 1.40 1.45 1.35 1.40 1.28

Notes. This table presents the estimates of the average markdown across different model calibrations and in different subgroups of markets.
represents the average labor market power across all markets. The second and third rows show the average labor market power in markets with high
concentration and high self-employment rates, respectively.
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Table A.10: Targeted Moments and Model Fit — Robustness

Moment Baseline Fixed Costs Entry

Panel 1. Distribution Moments

Log Number of Firms
Mean 0.97 2.29 1.00
Standard Deviation 0.95 1.71 0.85
Log of Sales
Ratio p75/p25 2.94 2.92 2.93
Ratio p90/p10 5.29 5.16 5.30
CR1, Mean 0.66 0.70 0.67
CRy, Standard Deviation 0.29 0.25 0.26
CRy, Mean 0.94 0.96 0.95
C Ry, Standard Deviation 0.11 0.08 0.10
Employment HHI
Mean, Unweighted 0.57 0.55 0.56
Standard Deviation 0.34 0.30 0.31
Mean, Weighted 0.30 0.45 0.29
Percent of Markets with 1 firm 0.36 0.20 0.29

‘Wage-bill Share of

Markets with 1 firm 0.07 0.08 0.01
Markets with <10 firms 0.89 0.49 0.91
Markets with <50 firms 1.00 0.72 1.00

Share of Wage Employment
Mean 0.66 0.68 0.67
Standard Deviation 0.12 0.10 0.12

Log of Earningsp/Earnings g
Mean 0.41 0.52 0.43
Standard Deviation 0.58 0.53 0.59

Log of Schooling z/Schoolingg (Ability /Ability g)
Ratio p75/p25 1.42 1.63 1.34
Ratio p90/p10 1.18 1.28 1.15

Panel 1I. Regression Coefficients

% Wage Employment on (Log) HHI"
Point Estimate -0.04 -0.01 -0.06
Standard Error 0.01 0.01 0.01

(Log) Earningsg on (Log) HHI"
Point Estimate -1.17 -0.27 -1.61
Standard Error 0.12 0.16 0.12

(Log) Earningsy on (Log) HHI"
Point Estimate -1.36 -0.31 -1.90
Standard Error 0.13 0.15 0.13

Notes. This table reports the moments calculated from the baseline estimated model and compares them those estimated
when relaxing some parametric assumptions, as described in Section 4.5.
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Table A.11: Effect of Productivity Shock in Partial and General Equilibrium

AY (%)

PE GE

Log Avg. Wage arWr -0.46 2.35
Log Avg. Ability ar 0.00 0.00
Log Unit Wage Wr -0.46 2.35
Log Markdown ¢ 5 0.44 0.35

Log MRPLp, -0.01 2.70

Log Price Index P -3.30 -0.61

Log Productivity Index Zr 3.28 3.24
Log tip g, -0.01 -0.06

Log Avg. Self-Empl. earnings asWg -0.70 2.09
Log Avg. Ability ag 0.50 0.54
Log Unit Earnings Wy -1.20 1.55

Notes. This table reports the percentage change in the average of selected outcomes across markets following the
same productivity shock in partial equilibrium (PE) and general equilibrium (GE). In the PE exercise, we keep
aggregate income Y (the only GE variable in our model) constant at its baseline level, focusing solely on the market
responses to the productivity shock. In the GE exercise, we allow aggregate income to adjust by solving for the full
model.
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Table A.12: Impact of Labor Market Power Across Markets

Y= Y=o Y=1 - Y=o
Wage Employment Share 0.66 0.77 0.11
Wage-bill Concentration H H I}*® 0.57 0.63 0.06
Log Avg. Wage apWpr -3.76 -3.45 0.31
Log Avg. Ability ar 1.89 1.89 0.00
Log Unit Wage Wr -5.64 -5.34 0.31
Log Markdown 5 0.35 0 -0.35
Log MRPLy -5.29 -5.34 -0.04
Log Price Index Pr -5.59 -5.64 -0.05
Log Productivity Index Zr j, 0.64 0.66 0.02
Log tip 0.34 0.35 0.01
Log Avg. Self-Empl. earnings asWg -3.46 -3.19 0.27
Log Avg. Ability as 2.49 2.6 0.11
Log Unit Earnings Wg -5.95 -5.79 0.15
Log Labor Income -3.72 -3.46 0.26
Wage Labor Supply Elasticity (1},) 0.24 -0.18 -0.42

Notes. This table reports the average of selected outcomes across markets in the baseline economy (Y,=1) and in the
counterfactual economy with no labor market power (Y,=0) together with the difference between the two.
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Table A.13: Average Policy Impact Across Markets

Firm Productivity AT}, Fixeﬁléost Afg  Worker Skills Ajiy,

Wage Employment Share 0.67 1.37 3.57
Wage-bill Concentration H H " -0.30 -5.54 -2.49
Log Avg. Wage apWg 2.35 2.14 12.32
Log Avg. Ability ap 0 0 16.5
Log Unit Wage Wr 2.35 2.14 -4.18
Log Markdown llij 0.35 -1.93 1.49

Log MRPLp,, 2.70 0.21 -2.69

Log Price Index P, -0.61 -1.43 -3.28

Log Productivity Index Z 3.24 0.20 -0.05

Log Markup 7t . -0.06 -1.44 -0.64

Log Avg. Self-Empl. earnings asWs 2.09 1.61 10.95
Log Avg. Ability ag 0.54 1.06 2.94
Log Unit Earnings Wg 1.55 0.55 8.01
Log Labor Income 2.03 1.47 10.62

Wage Labor Supply Elasticity (1}, -1.91 -3.69 -10.42

Notes. This table reports the percentage change in the average of selected outcomes across markets following the policy shocks discussed in
Section 5.2.
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Share of Informal Wage Employment

Figure A.1: Concentration, Informal Wage Employment Rate, and Earnings
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Notes. The figures illustrate the relationship between employer concentration, rate of informal wage employment (left), and earnings
from both informal wage work and informal self-employment (right) across local labor markets. The left panel plots the share of
informal wage workers in each decile of the wage-bill HHI distribution across local labor markets. The right panel plots the average
log of daily earnings in each decile and separately for informal wage and self-employed workers. The straight lines show the linear

fi

Share of Formal Wage Employment

t based on the underlying data.

Figure A.2: Concentration, Formal Wage Employment Rate, and Earnings
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Notes. The figures illustrate the relationship between employer concentration, rate of formal wage employment (left), and earnings
from both formal wage work and informal self-employment (right) across local labor markets. The left panel plots the share of formal
wage workers in each decile of the wage-bill HHI distribution across local labor markets. The right panel plots the average log of
daily earnings in each decile and separately for formal wage and self-employed workers. The straight lines show the linear fit based
on the underlying data.
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Figure A.3: Electrification Program Implementation Across Districts
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Notes. The figures shows the distribution of manufacturing employment share across districts reached vs. not reached by the electri-
fication program in the first and last year of the IV estimation sample, i.e. 2004 and 2010.
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Figure A.4: Cobb-Douglas and Population Shares in the Data
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Notes. The figure displays histograms of aggregate sales and population shares across local labor markets, with shares normalized to
average 1. The summary statistics are as follows: For the Cobb-Douglas shares ¢, the mean is 0.09%. The largest Cobb-Douglas share
is 2.1%, the 90th percentile is 0.33%, the median is 0.02%, and the 10th percentile is 0.002%. For the population shares L, the mean is
0.09%. The largest population share is 14.6%, the 90th percentile is 12.3%, the median is 0.10%, and the 10th percentile is 0.04%. The
correlation coefficient from a regression of expenditure shares on population shares is 0.79, with a standard error of 0.20.

Figure A.5: Sales and Education in the Data — Fitted Distributions
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Notes. The figure displays the distributions of log sales and average years of education among self-employed workers across local labor
markets, along with the fitted log normal and normal distribution, respectively.
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Figure A.6: Parameter Estimates for Joint Ability Distribution
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Notes. The figure shows histograms of the parameter estimates for the ability distribution, as discussed in Section 4.3. Panel (a) presents
histograms for the estimates of o = 3, and o5 1, across local labor markets. Panel (b) displays the histograms for the parameter gy, while
panel (c) presents the estimates for ji;. Each panel also includes the median estimate, which is used in the calibration of our baseline
model.
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Figure A.7: Normalized Partial Derivatives of Moments with Respect to Parameters
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Notes. The Jacobian matrix includes the normalized values of the elasticity of each moment ¢ with respect to a 10% change in parameter
j around its estimated value while keeping all the other parameters constant. Each row is a moment and each column is a parameter.
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Figure A.8: Inverse Elasticity, Concentration, and Self-Employment Shares
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Notes. The figure presents the average reduced-form and structural inverse elasticity of wage labor across different quantiles of the
wage-bill HHI and self-employment shares. Subfigure (a) shows the elasticity variation across HHI quantiles, while subfigure (b) shows
the elasticity variation across self-employment quantiles. The solid red lines indicate reduced form elasticities, and the dotted red lines
represent structural elasticities.
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Density

Figure A.9: Model Fit — Sales, Earnings Gap, and Number of Firms
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Notes. The figure shows histograms of log sales, log earnings gap, and number of firms, in the model and in the data.
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Figure A.10: Effect of Policy Shocks on Wage Markdown and Its Determinants
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Notes. The three panels complement those in Figure 4 by illustrating the estimated change in wage markdown, concentration,
and wage labor supply elasticity across local labor markets resulting from the three policy experiments. It does so for separate
bins determined by the size of the wage markdown at baseline.
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B Robustness of Stylized Facts

In this section, we present and discuss a series of checks to demonstrate that the empirical facts
shown in Section 2 remain robust when using alternative measures of concentration, redefining

self-employment, and redrawing local labor market boundaries.

Concentration. A primary concern is whether the Encuesta Economica Anual (EEA) firm-
level dataset accurately reflects the population of firms that employ wage workers. The EEA
is mandatory for—and is therefore a census of—firms with net sales above a certain thresh-
old. To ensure consistency across years and account for changes in such threshold over time,
we focus on manufacturing firms with yearly net sales exceeding 2 million Peruvian Soles—
approximately 700,000 USD in 2010. Importantly, the EEA is a longitudinal survey, and the
panel dimension is crucial for implementing the identification strategy used to estimate labor
market power. This feature is lacking in alternative sources of firm-level data like the Economic
Census.

We regard the use of EEA data and the decision to adopt a single sales threshold as incon-
sequential for the analysis for several reasons. First, according to 2007 Economic Census data,
medium and large firms constitute the overwhelming majority of wage employment and sales in
their respective local labor markets. Within manufacturing, firms with sales above the threshold
account for 95% of total sales and 76% of total employment. Second, these choices do not in-
troduce a systematic bias in the extent to which concentration varies across markets. Figure B.1
shows the distribution of wage-bill HHIs in the 2007 Economic Census and in our EEA data.
The average unweighted HHI is lower in the Census data, due to the exclusion of smaller firms
in the EEA. Yet, the average weighted HHI is very similar across the two. Most importantly,
Figure B.2 and Table B.1 demonstrate that the two measures are strongly correlated, even after
accounting for industry and location fixed effects.

A separate concern is about the use of wage-bill HHI as concentration measure. We also
consider the employment HHI and the number of firms alternative measures, all defined in
Section 2. Figure B.3 shows that the three measures are strongly correlated. Importantly,
Tables B.2 and B.3 report the coefficient estimates that we obtain when using these measures
instead of wage-bill HHI to investigate the correlation between concentration, self-employment

rates and earnings. The results are very similar to the baseline ones in Table A.2.

Self-Employment. A possible concern regarding our definition of self-employment is that
it includes both own-account workers and employers. First, note that employers are a small
fraction of workers in the ENAHO data: out of the 40% of workers that we classify as self-
employed in manufacturing, 31% are own-account workers while the remaining 9% are em-
ployers. Among these employers, only 14%—equivalent to about 1.2% of all workers in our

data—have their businesses registered as legal entities and thus operate formally. Note that
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registration is a necessary condition for them to be included in the EEA, which is our source of
data on medium to large firms.

Our decision to pool own-account workers and employers into a single self-employment cat-
egory stems from the dual nature of manufacturing labor markets in poor countries, with wage
employment at medium and large manufacturing firms on the one hand and self-employment
on the other hand. The businesses operated by employers in this second category differ sig-
nificantly from the larger firms that employ wage workers. Both workers and owners of these
micro-enterprises earn low incomes, with minimal specialization between them, making these
businesses resemble a group of self-employed individuals sharing a workspace rather than
functioning as modern firms (Bassi et al., 2023; Atencio-De-Leon, Lee and Macaluso, 2023).
These enterprises, captured in the ENAHO survey, represent the readily accessible, labor- and
product-market price-taking self-employment opportunities that our model conceptualizes. For
this reason, we chose to pool them with own-account self-employed workers.

We nonetheless investigate whether excluding employers from the sample affects our results.
Table B.5 shows the summary statistics for manufacturing workers that we obtain when we
exclude employers. Both average self-employment earnings and their dispersion are lower
compared to Table 1, which is to be expected. Despite these differences, all the stylized facts
hold when focusing solely on own-account self-employment only as the relevant alternative to
wage work. This is illustrated in Figures B.6 and B.7, which closely resemble Figures 1 and 2.
The same is true for the results in Table B.6, which mirror those in Table A.2.

All stylized facts are also robust to focusing exclusively on informal self-employment as the
relevant alternative to wage work, as opposed to overall self-employment. This is not surprising
considering that over 90% of self-employment is informal, also within manufacturing. The

results are shown in Figure B.4, Figure B.5 and Table B.4.

Local Labor Markets. Another possible concern is with our definition of local labor mar-
kets, and specifically with whether the province or commuting zone boundaries are the appro-
priate geographical unit to consider. This is relevant considering that the model does not feature
mobility of workers across markets. To address this concern, we consider a broader definition
using 2-digit industries within departments as units of analysis, as opposed to the baseline def-
inition of 2-digit industries within provinces or commuting zones. Departments are Level 1
administrative units, while provinces are Level 2. On average, the 24 departments (plus the
Callao constitutional province) in the country contain around 9 provinces.

In Table B.7, we present summary statistics across local labor markets using the alternative
definition. The number of local labor markets decreases from 280 to 179, with an average
of about 10 medium to large firms in each, compared to 6 using the baseline definition. The
unweighted average wage-bill HHI slightly increases to 0.68, and the percentage of markets
with only one firm increases from 30% to 45%. However, the weighted concentration measures,

either for payroll or employment, decrease by around one-third compared to the baseline (0.26
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vs. 0.37 for wage-bill HHI and 0.21 vs. 0.31 for employment HHI). Figure B.8 displays the
distributions of wage-bill HHI using both the baseline and broadened definition.

Figure B.9 mirrors Figure 1, plotting the average likelihood of transitioning into and from
wage work and self-employment across the earnings distribution in the two sectors. In Figure
1, we group workers by deciles of the earning distribution within each local labor market as
defined by a 2-digit industry within a province or commuting zone. In Figure B.9, we do
the same but using the new broadened definition of a 2-digit industry within a department.
Substantial variation exists in earnings within such large geographical areas. Despite the change
in definition, the patterns in Figure B.9 are very similar to those in Figure 1.

Next, Figure B.10 mirrors Figure 2 and illustrates the relationship between employer con-
centration, the rate of self-employment (left), and earnings from both wage work and self-
employment (right) across local labor markets, now defined as 2-digit industries within depart-
ments. Once again, the patterns are very similar to those found using the baseline definition.
Higher concentration is consistently associated with higher self-employment rates and lower
earnings from both wage work and self-employment. The results in Table B.8 show that these
relationships still stand when controlling for individual characteristics, industry and department

fixed effects—mirroring the baseline results in Table A.2.
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Table B.1: Correlation Between Concentration Measures in Census and EEA Data

EEA Wage-bill HHI

(D 2 3 4

Census Wage-bill HHI 0.804%** 0.845%%:% 0.712%%:% 0.715%:%:

(0.093) (0.069) (0.109) (0.104)

[8.60] [12.19] [6.56] [6.85]
2-digit Industry FE No Yes No Yes
Location FE No No Yes Yes
Observations 194 194 169 169
R? 0.500 0.618 0.634 0.735

Notes. * p-value< 0.1; ** p-value<0.05; *** p-value<0.01. The unit of observation is a local labor market as defined by
a 2-digit industry within location, the latter corresponding to Peruvian provinces or commuting zones. The table reports the
coefficient estimates and their standard errors obtained when regressing wage-bill HHI as obtained from the 2007 EEA data
over the same variable obtained from the 2007 economic census, focusing on manufacturing firms. The standard errors and
t-statistics associated with each estimate are reported in round and square brackets, respectively. Standard errors are clustered
at the level of location in all specifications.
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Table B.5: Worker Summary Statistics — Excluding Employers

Variable Mean St. Dev.

Manufacturing Workers

Wage Worker 0.61 0.49
Daily Wage 31.84 31.85
Own-Account Self-Employed 0.35 0.48
Daily Earnings from Own-Account Self-Employment 13.89 19.49
W-OAS Transition 0.05 0.21
OAS-W Transition 0.04 0.20

Notes. This table reports summary statistics from ENAHO worker-level data (Panel II), averaging across all years from 2004 to 2011,
and excluding employers. Transition rates are obtained using the 2007-2011 panel version of ENAHO. Worker-level statistics are for
dummy variables indicating wage work, self-employment, earnings (in PEN, 1 PEN =~ 0.35 USD in 2010), and annual transitions
from the wage- to self-employment sector (W-S) and vice versa (S-W).
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Table B.7: Employer Concentration Across Broadened Local Labor Markets

Full Sample Broadened LLMs
Mean St. Dev. Mean St. Dev.

Number of Firms 6.39 10.37 10.24 22.83
Wage-bill HHI 0.65 0.33 0.68 0.35
Wage-bill HHI (Payroll Weighted) 0.37 0.03 0.26 0.03
Wage-bill HHI (Employment Weighted) 0.34 0.03 0.34 0.03
Employment HHI 0.63 0.35 0.66 0.36
Employment HHI (Payroll Weighted) 0.33 0.03 0.21 0.02
Employment HHI (Employment Weighted) 0.31 0.02 0.21 0.02
Percent of LLMs with 1 firm 38.78 2.27 44.65 2.58
Payroll Share of LLMs with 1 firm 7.94 1.79 6.65 1.72
Employment Share of LLMs with 1 firm 7.80 1.23 6.38 1.10
Number of Local Labor Markets 280 179
Number of Locations 61 23
Industries 23 23

Notes. This table presents summary statistics and employer concentration measures derived from EEA firm-level data
across Peruvian local labor markets, averaged over the years 2004 to 2011. The data are shown separately for the entire

sample and the full sample where local labor markets are more broadly defined as 2-digit industries within Peruvian
departments instead of provinces or commuting zones.
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Figure B.1: Employer Concentration Across Local Labor Markets in Census and EEA Data

(a) 2007 Census Data (b) 2007 EEA Dataset
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Notes. The figure plots the distribution of wage-bill HHI computed from the 2007 Peruvian Economic Census (left panel) and the same
distribution computed from the 2007 EEA dataset (right panel) across local labor markets in the manufacturing sector. The blue solid
line in both panels corresponds to the unweighted average, while the dashed line corresponds to the weighted average, where weights are
given by the local labor market’s share of nation-wide payroll.

Figure B.2: Correlation Between Concentration Measures in Census and EEA Data
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Notes. The figure illustrates the correlation between wage-bill HHI across local
labor markets computed from the 2007 Peruvian Economic Census and the 2007
EEA dataset. Both variables are grouped into equal-sized bins, each point showing
the average within bins. The dashed line shows the linear fit based on the underlying
data, its slope equal to the corresponding parameter in the first column of Online
Appendix Table B.1.
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Figure B.3: Correlation Between Employer Concentration Measures
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Notes. The figure plots the raw correlation of the three employer concentration measures — wage-bill HHI, employment HHI, and number
of firms (bottom center panel) — one against the other across all local labor market-level observations. Wage-bill and employment HHI are
strongly positively correlated and they are both strongly negatively correlated to the number of firms.
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Figure B.4: Transitions Probabilities and Earnings — Informal Self-Employment
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Notes. The figures illustrate the relationship between the likelihood of transitioning from and into wage work and informal self-
employment, and earnings. The left panel plots average yearly transition probabilities into and from wage work across deciles of
the informal self-employment earnings distribution. Similarly, the right panel plots average yearly transition probabilities into and
from informal self-employment across the wage work earnings distribution deciles. The straight lines show the linear fit based on the
underlying data.
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Figure B.5: Concentration, Informal Self-Employment Rate, and Earnings
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Notes. The figures illustrate the relationship between employer concentration, rate of informal self-employment (left), and earnings
from both wage work and informal self-employment (right) across local labor markets. The left panel plots the share of informal
self-employed workers in each decile of the wage-bill HHI distribution across local labor markets. The right panel plots the average
log of daily earnings in each decile and separately for wage and informal self-employed workers. The straight lines show the linear
fit based on the underlying data.
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Figure B.6: Transitions Probabilities and Earnings — Own-Account Self-Employment
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Notes. The figures illustrate the relationship between the likelihood of transitioning from and into wage work and own-account
self-employment (thus excluding employers), and earnings. The left panel plots average yearly transition probabilities into and from
wage work across deciles of the own-account self-employment earnings distribution. Similarly, the right panel plots average yearly
transition probabilities into and from own-account self-employment across the wage work earnings distribution deciles. The straight
lines show the linear fit based on the underlying data.

Figure B.7: Concentration, Own-Account Self-Employment Rate, and Earnings
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Notes. The figures illustrate the relationship between employer concentration, rate of informal self-employment (left), and earnings
from both wage work and informal self-employment (right) across local labor markets. The left panel plots the share of informal
self-employed workers in each decile of the wage-bill HHI distribution across local labor markets. The right panel plots the average
log of daily earnings in each decile and separately for wage and informal self-employed workers. The straight lines show the linear
fit based on the underlying data.
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Figure B.8: Employer Concentration Across Local Labor Markets — Baseline vs. Broadened

(a) Baseline (b) Broadened
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Notes. The figure plots the distribution of wage-bill HHI computed from the EEA dataset using the baseline (left panel) and broadened
(right panel) definition of local labor markets. At baseline, local labor markets are defined by a 2-digit industry within a province
or commuting zone. In the broadened definition, they are 2-digit industries within a department. The blue solid line in both panels
corresponds to the unweighted average, while the dashed line corresponds to the weighted average, where weights are given by the local

labor market’s share of nation-wide payroll.
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Figure B.9: Transition Probabilities and Earnings — Broadened Local Labor Markets
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Notes. The figures illustrate the relationship between the likelihood of transitioning from and into wage work and self-employment,
and earnings, where the latter are residuals from a regression of daily earnings over the full set of province or commuting zone fixed
effects. The left panel plots average yearly transition probabilities into and from wage work across deciles of the self-employment
earnings distribution within local labor markets as defined by 2-digit industries within departments. Similarly, the right panel plots
average yearly transition probabilities into and from self-employment across the wage work earnings distribution deciles derived at
the same level. The straight lines show the linear fit based on the underlying data.

Figure B.10: Concentration, S.-E. Rate, and Earnings — Broadened Local Labor Markets
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Notes. The figures illustrate the relationship between employer concentration, rate of self-employment (left), and earnings from both
wage work and self-employment (right) across local labor markets as defined by 2-digit industries within departments. The left panel
plots the share of self-employed workers in each decile of the wage-bill HHI distribution across local labor markets. The right panel
plots the average log of daily earnings in each decile and separately for wage and self-employed workers. The straight lines show the
linear fit based on the underlying data.
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C Theory Appendix

This section provides further details on the theory. Section C.1 describes the approach to solv-
ing the model’s general equilibrium (GE). Section C.2 explores the implications of assuming a

log-normal distribution for workers’ ability, a restriction applied in our empirical analysis.

C.1 Model Solution

With segmented labor markets, interactions across markets occur solely through changes in
expenditures Y, = Y, where {ak}ke(m) are the constant expenditure shares. Consequently,
given Y, the equilibrium in each market can be determined independently of the others.

This feature of the model allows decomposing its solution into a market equilibrium com-
ponent and a general equilibrium component. The market equilibrium refers to the process of
solving for equilibrium in each local labor market given Y. Each market equilibrium, in turn,
provides a value for Y based on market-clearing conditions. The final step involves determining

the general equilibrium Y by solving the corresponding fixed-point algorithm.

C.1.1 Market Equilibrium

Let Ay, = {Sirg, sﬁ}fﬂ’k, WiF ke, Vi Fk}f\i"l represent the vector of output and employment shares,
markups, and markdowns for each active firm in market k. Let K denote the vector of number

of entrants, relative wages, and A;, = {Mk, Wk, Ak} o in each k. A market equilibrium
ke(0,1

consists of the vector K sych that, given a value for Y, expenditure shares {ak}ke(o,n, and
model primitives {{zi F,k}?i;iy 15, Gk}, all model equations (4)-(15) are satisfied.

A

Equilibrium given ), Let’s first assume that the number of entrants M}, is known in each

k. From equations (10) and (11), we have:
- = ZFka(Wk)7 (C.1)

Nrk
Ns i

where N, k(Wk) = is the relative labor supply, which is a known function of Wk, given

n_ —1
Gi(),and Zpy, = (Zf\i’j Si. ,]fzi}fk) is the productivity index for sector F' in market k. With
CES preferences, the left-hand side of (C.1) is equal to:

Yk p <PFk>_p
— = — . (C.2)
Yo ¢ Ps
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Using the pricing rule from (14) and aggregating across firms, we find:

My, ﬁ
Pry = (Z (pip,k)l_"> = CpiWrp,

i=1

. ; -n 1=n . . .
where @p) = <Zf\f’§ (%) is a market-level index reflecting the aggregate

effects of productivity, markups, and markdowns. The self-employment sector is competitive,
so aggregate prices reflect marginal cost: Psj = W ;. Combining these, we obtain:

N (W) (Wk)p = P (®p)F Zpk (C.3)

Equation (C.3) represents the first equilibrium block. The unknowns in this equation are the
relative wage Wk and the market-level indices Zp) and ®gj, which depend on the vector
Ay = {sirk, sf}%k, HiF ks %F,k}f\i’i of shares, markups and markdowns.

The second equilibrium block is defined by the following expressions for firms’ market

shares, markups, and markdowns, which together form a fixed-point problem given Wi:

1-n (M)l_n
PiFk 2Pk
Sirk = | 5— = = (C4
Z (PFJﬂ> M (M)l "

i=1

ZiF,k

& 1 1 -
ik = — k" where EiFk = [(1 — Sirk) + SiF,k:| ; (C.5)
Eirk — 1 n p
_n_
N n—1 —1
S S Zi
Yimp = (F’“ + 1) . with s, = fFv’“(LF”“) . (C.6)
ere(Wi) Zfi’i stpr(zimp) )

Given these expressions, we can now outline an algebraic algorithm to solve for the market
equilibrium. Specifically, given M} and market-level draws {z; F’k}ie[l, 1,)» the equilibrium in
market k consists of a relative wage Wk and a vector Ay, such that:

1. Given Wk, Ay, solves the fixed-point problem defined by equations (C.4)-(C.6).

2. Given Ay, the wage W), solves equation (C.3).

The market equilibrium can be found by applying the implied iterative fixed-point procedure.

Solving for M;,  As is standard in the literature, we solve the entry problem by considering
a sequential entry game where shadow firms with higher productivity draws move first. The
equilibrium number of entrants in each market can be determined using the following iterative
procedure. For each candidate number of entrants, M, = 1,.., M}, we find the equilibrium

(Wk, Ay) using the procedure outlined above. We then compute the profits of the marginal
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entrant ¢ in market & as:

1
TiFk = SiFEYFkEYk <1 - ) - ff
’ ‘ WiF kVirk bk
where [} is the entry cost for firm i, which depends on the firm’s ranking of entry, and v, is
the expenditure share on sector F' goods, which solves:

VEk _ (W >1*/’ oo
(1 - ’YF,k) < (W ok

An equilibrium of the entry game is achieved when the equilibrium profits for the marginal
entrant ¢ are positive, while those for any additional entrant would be negative. With sequential
entry, this entry game has a unique cutoff equilibrium, meaning that only firms with productiv-
ity above a certain cutoff enter the market.

Simplified Entry Game Solving for the exact equilibrium values of M} can be computa-
tionally intensive, as it requires solving for (Wk, A}) for each candidate value, which involves
a fixed-point algorithm. To mitigate this complexity, we adopt a simplified entry game ap-
proach, inspired by Gaubert and Itskhoki (2021), where firms are treated as "naive’ at the entry
stage. Specifically, we assume that upon entry, firms expect to charge the minimum markup
and markdown as if they were infinitesimal. For markups, this means setting p; = %; for
markdowns, it implies v,z = 1 for all 7. Moreover, under the assumption that all firms behave

atomistically, the market shares simplify to:

Zi F,k)

(2
SiFk =
' > i(ziF, k)" v
and the market index @, becomes:

1

-1 "
Ppy = <n71> Zpk, Wwhere Zpj = [Z(Z’F’k)n_ll :

As a result, profits simplify to:

LY
TiFk = Ssz’YFkkT - ff7 (C.7)

where vr, is given by:

1—p 1—
VEE n o—1 ( 2 ) L
IRk 1 7 W, , (C.8)
1 —Ypk ¢ (77—1) mh T
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and where TV, can be found by simple inversion, solving the ’simplified’ equilibrium condition:

—p
WEN, = (r;nl) 7. (C.9)

The number of entrants M, can be determined using the iterative procedure described above

with these simplified expressions.

C.2 Sorting and Log Normality

This section examines the properties of the model when the joint ability distribution G (ar, as)
is log-normally distributed, as specified in equation (24). For simplicity, we focus on a single

market k£ and omit the market-level subscript unless needed.

C.2.1 Aggregate Wage Labor Supply Elasticity

We begin by providing sufficient conditions for the wage work supply elasticity to be a de-
creasing function of the relative wage . Without loss of generality, let L = 1. The aggregate

supply of wage work Ny(W) and its log can be expressed as:

NF(W) = Pr(h € wage sector) x E <aF | apW > a5> ,

A . (C.10)
In Np(W) = InPr(h € wage sector) + InE (ap | apW > (15) :
We want to find conditions for € F(W) = %lﬁl]‘\g to decrease with W, which is equivalent to
show that In N is a concave function of In TV, i.e. % < 0.
Under log-normality we have
InW +
Pr(h € wage sector) = ¢ <H+M> = ®(cr), (C.11)
O—*

with 0* = /0% + 0% — 20005 and I = pip — ps.
Following Heckman and Sedlacek (1985) and knowing that In E(z) ~ E(In ) + £ Var(In z),
we also get:

R R 1 R
InE (aF | apW > a5> ~E (lnap|aFW > as> + §Var <1nap|aFW > a5>

- 0% — popos 14, 0% — 0oFos ? , (C.12)
lnIE(aF|aFW2aS)%pF+ e )\((:F)+§ op + B N(cr)

where A\(x) = ¢(x)/®(x) is a decreasing and convex function of z.
Let a = m. Substituting (C.11) and (C.12) into equation (C.10) and taking the

o*
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derivative with respect to In W we get the wage labor supply elasticity:

- In N 1 1
er(W) = 8@;{; = Acer) + aX(cp) + 5042)\”(@) >0, (C.13)

This is positive for any given a. When o < 0, since A(-), \"(-) > 0, and X'(-) € (—1,0), the
expression is always positive. When @ > 0, for any given cp the expression has a minimum at
a=— i,/,((cci )) and is always positive when evaluated at that minimum.

Finally, taking the second derivative we get:

9% In Np(W) 1 1,
— i " = n C.14
SNz o) N(ep) 4+ aXN'(cp) + 5% N (cp)| . (C.14)

which can be shown to be negative if & € (—1, 1), thus ruling out cases of particularly extreme
negative or positive selection (see Section C.2.2). This is because it is negative for « = —1
and o = 1 at any given value of cp. It is also monotone increasing in « for any cp < 1

"

) < —1 < . For all cgp > 1, the term in squared brackets is bounded between

ince — ()

since — {5 ,

N(1) + a)X’(1) and zero and always negative for o < _% ~ 1. Hence the following
proposition.

Proposition C.1. When the joint ability distribution is log-normal and o € (—1, 1), the aggre-

gate supply elasticity of wage labor e (W) is positive and decreases with the relative efficiency

unit wage W.

Note that our estimates of (o, 0g, 0, 1) = (0.81,0.91,0.89, —0.12) imply o = 0. Equations

(C.10)-(C.13) also imply a one-to-one negative relationship between ez (/) and the equilib-

rium self-employment share. Denoting the self-employment share as x g, we have:
1—xs=®(cp) & cr=2"(1— xg).

Since the function ®(z) is monotone increasing, its inverse function ® () is also monotone
increasing. As the self-employment share g increases, ®~!(1 — ) decreases, implying that

A

er (W) increases. Hence the following proposition.

Proposition C.2. When the joint ability distribution is log-normal and o € (—1,1), the ag-

A~

gregate supply elasticity of wage labor e(W) is a one-to-one increasing function of the self-

employment share.

C.2.2 Ability Distribution and Sectoral Earnings

In Section 3.3, we argued that the scope and sign of the selection channel depend on the param-

eters of the workers’ ability distribution, particularly those governing absolute and comparative
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advantage. Here, we illustrate this point using the log-normal case.
Following Heckman and Sedlacek (1985), the mean average ability in each sector, defined
as the log endowment of efficiency units of labor, can be written as:

*

Ar=E <lnap | apW > as) = up + (W) Aer),
) (C.15)

As=E (lnag | apW < a5> = us + (US_OQ*UFUS> Aes),

where cg = —cp and all other parameters have been defined in Section C.2.1.
Now, consider a shock ¥ to the economic environment that lowers the relative wage per
efficiency unit W, thereby shrinking the wage employment sector. Given the system in (C.15),

we can express the response of average ability in the two sectors as:

dAp (0'12; — QO’F0'5) d\(cp) dep

dy - dep 0’
, o (C.16)
dAS (05— O00Rp0gs d)\(Cs) %
dy o* dcg dd
By construction, d;—’; < 0 and dd% > 0, implying that %f) < 0 and %CSS) < 0. This
2 _ oy niey 0'2— o nien
indicates that the signs of % and % depend solely on (%) and (%) , respec-

tively.
If the two abilities are uncorrelated (¢ = 0) or negatively correlated (o < 0), it follows that

”%F > 0 and % < 0. In this case, average ability will decrease in the wage employment

sector and increase in self-employment as the relative wage W increases.

2 _ 2 _
Conversely, if ¢ > 0 and 0% < popog < o2, then (%gﬂ) < 0 and (USLE;&) > 0,

dAp dAg
dy dl

employment compared to the wage employment sector, and provided that g is positive and suf-

implying < 0 and < 0. This means that if abilities are more dispersed in self-

ficiently high, average ability will increase in both the wage employment and self-employment

sectors as the relative wage W increases.
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D Estimation Appendix

This section outlines the model’s estimation strategy. Section D.1 covers the identification and
direct estimation of the Roy parameters, focusing on the parameters of the variance-covariance
matrix 3 and the relative mean comparative advantage ji,. Section D.2 provides details on
the identifying variation of remaining parameters using the Method of Simulated Moments.
Section D.3 describes the computational algorithm used to solve the model given estimated

parameters. Section D.4 provides details on non-targeted model fit.

D.1 Identification of Ability Distribution Parameters
D.1.1 Variance-Covariance Matrix

We focus on a single market &£ and omit the market-level subscript unless needed. We denote

the share of workers in the wage sector as c;, and write it as:

(D.1)

InW + j
¢1 = Pr(h € wage sector) = ¢ <n+u) :
O—*

with o* = \/ 0% + 0% — 2popog. Following Heckman and Sedlacek (1985), the mean log
earnings in the wage employment and self-employment sectors, which we denote as c3 and ¢4,

can be expressed as:

2 _
cs=E <ln arWp | apW > ag) =InWp + ur + <W> Mer),

O—*

(D.2)
2 _
a=E (111 asWs | apWV < as) =InWs+ us + <JSQ*UFUS> Aes),
o
and the corresponding variances, denoted as c5 and cg, as:
. 0% — oopos\’
cs = Var (hl arWp | apW > a5> = op + <FQ*FS> [—Aer)er — N (er)],
o
(D.3)

9 2
c¢ = Var <ln asWs | apW < as) =03+ <US_UQ*0FUS> [—)\(cs)cs — )\2(05)] ,
where cp is as defined in equation (C.11), and cg = —cp.

The variables cy, .., c¢g can be observed for each local labor markets where a cross section
of workers’ earnings across the two sectors is available. Similarly, equation (C.11) shows that
we can easily recover the terms cx (and cg) from simple inversion of the observed employment
shares in the two sectors, from which we can also get A(cp), A(cg).

From simple algebra, one can derive the following system of equations holding for each
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market:

)
c1 = ®(cp),
=i =otep+ () Aep) — (BT M),
02 —popo 2 (D4)
Cs =0op+ (Fai”) [AMer)er — A (cr)]
2_popog \2
o =0+ (*‘75 — S) [=A(=cr)ep — N2 (—cr)].

The one above is a system of 4 x K equations in 4 x K unknowns (CFks OF K, Os ks Ok), Where
K is the number of local labor markets in our data where earnings data are available for both
sectors. It follows that observing multiple individuals in each sector in a given market &k will
suffice for the identification of the parameter vector ®; = (0, 0s, o) in that market. We
recover the vector ®; = (0p, 05k, o) from a constrained Minimum Distance Estimation
(MDE) procedure, where we restrict the variance coefficients to be non-negative and the corre-
lation parameter to be g5 € [—1,1].

D.1.2 Mean Comparative Advantage

We now address the identification of the mean comparative advantage .. From Equations

(C.15), we derive the following expression for the relative mean log abilities across sectors:
E <lnaF \ apW > a5> =FE (lnap | apW > a5> —E <lna5 | arW < a5>

as
2 2 _
/jl/‘i’ <UF QUFOS> )\(CF) . (US QO-FO-S> )\(CS).

o* o*

D.5)

While the terms involving the variance-covariance parameters are known, the left-hand side
of (D.5) is unobserved, hindering the identification of [i. To overcome this, we use years of
education as a proxy for abilities and assume the average log ability in sector I relates to
average log education as E (Inay | -) = 6 + SE(Inedu;) + ¢, where § is market-specific. This

gives:

E (hlaF ] apW > a5> = SE <ln eduF> + €. (D.6)
as edlls

Here, [ represents the elasticity of ability with respect to education, assumed constant across
markets and sectors, while € is a zero-mean i.i.d. error term. By examining sectoral differences,
we control for market-level factors affecting the education-ability mapping.

The left-hand-side of equation D.6 can be decomposed as:

. N - E A
E(n™ |apW >as) =E (I |apW > ag) ~E (In 2L [aplW > as |, (D7)
ag NS Emg

which expresses the mean (log) ability gap as the difference between the mean (log) effective

labor supply gap and relative employment in the two sectors. For log-normal distributions, the
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mean (log) effective labor supply gap can be expressed as:

N A N 1
E(lnNI;aFWZCLS> zlnﬁg—ﬂcg,—cﬁ), (D.8)
where c; and cg are the observed variances of log earnings in sectors £' and S.

Combining equations (D.6)-(D.8), we obtain:

NF eEluF
In— = “‘ElIn— 1
nNS a+p <nedus>+%<n

1 a > + V2 (C5 — 66) + u, (D9)
— Cl

where §* = % and v represents measurement error.

While the left-hand-side is unobserved, we can use our model’s equation to write it as:'

N R
In —F o P gy (SEYEUESE N 7 (D.10)
Ng p—1 Earningsg

We also consider an alternative specification where we measure the left hand side as:”

Np P (Earnings F

In — :
Earningsg

In®r ) —InZp. D.11
Ne S o—1 + In F) nzp ( )

Assuming u is uncorrelated with education, this provides a consistent estimate of B = p—fl
for a given choice of p.> With B estimated, we impute the mean log ability gap from equation

(D.6) and finally derive /i using equation (D.5) market by market.

Robustness A potential concern with our approach is that the estimate of 3 may be biased
if (i) there is measurement error in the earnings data or (ii) the orthogonality assumption is

violated. While considering two alternative methods to measure In %—g partially addresses the

LOur model implies:

Nr Yr -1
A N
Ng Yg( ")

where % is relative output across sectors, which under the CES structure of demand, can be expressed as a

function of revenues. In the self-employment sector, total revenues coincide with self-employment earnings (Rg =
Earningsg). Taking logs yields equation (D.10).

The rationale for this approach is that since firm revenues are measured from the firm survey and self-
employment earnings from the worker survey, the variable In 'Eivr:‘lfge:g could be measured with error. We therefore
express Revenues = Earningsy - ®» using the model’s structure, leading to equation (D.11). This approach re-
duces measurement error by measuring relative earnings only with worker-level data. The disadvantage is that the
wedge @ is not observed, so that we need to rely on additional proxy controls to mitigate its potential confound-
ing effects.

3For implementation, we use a p = 2.7, equal to the estimated value using the MSM method.
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first concern, we also consider the simpler case of setting 5 = 1, imposing

E <lnaF | apW > a5> =E <1n eduF) .

as edus

While more restrictive, this approach is less susceptible to measurement error and omitted

variable bias.

D.1.3 Results

Figure A.6 presents histograms of the estimated variance-covariance parameters and mean
comparative advantage. Panel (a) shows the distributions of 6z and ¢ across local labor mar-
kets, panel (b) depicts the histogram of the correlation parameter 9, and panel (c) illustrates the
distribution of the estimated mean comparative advantage ji. While there is some heterogeneity
across markets, these estimates are generally well-behaved and centered around their means.

As explained in the main text, we set the 3, parameters and [ constant across markets.
Panel I of Table A.8 reports their median values. When computing the median of the 3,
parameters, we exclude markets where the constrained minimum-distance procedure failed to
find an interior solution to limit the influence of outliers. We verify that this exclusion does not
significantly affect the correlation patterns between absolute and comparative advantage.

For /i, the table provides estimates from the three alternative cases discussed earlier. We
calibrate the baseline model using the average of their median values.

D.2 Sensitivity of Model Moments to Parameters

To examine the relationship between model parameters and the generated moments, we follow
a method similar to that of Kaboski and Townsend (2011), computing the sensitivity of each
moment to each model parameter. The process involves the following steps:

1. We begin with the estimated vector of parameters, denoted by ®*, and create 18 alter-
native parameter vectors. For each parameter j, we generate two variations: one where
®; is reduced by 5%, &~ = {<I>’ij, 0.95 - <I>;“-}, and one where it is increased by 5%,
ot = {P* 5, 1.05- <I>j} In both cases, all other parameters remain unchanged.

2. Using these adjusted parameter vectors, we then simulate the model to obtain the cor-
responding moment vectors. For each parameter change, we calculate the difference in
each moment r, denoted as Aj, = m,(®*) — m,(®~). This difference quantifies how
moment r changes when parameter j is altered by 10%, while keeping the other param-
eters fixed.

To facilitate comparison across moments, we normalize A;, for each parameter such that,

after rounding, the sum of the values across all parameters equals 9. This normalization creates
an interpretable scale: if all parameters have an equal influence on a particular moment, the

corresponding row in the matrix will show a value of 1 for each parameter. Alternatively, if
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only three parameters significantly affect a moment and their impacts are equal, each will show
a value of 3, with the rest being 0, and so on.

The resulting Jacobian matrix, displayed in Figure A.7, clearly highlights the parameters
that most strongly affect each moment. This intuitive mapping links specific parameters to the

moments we would expect, as detailed in Section 4.2.2.

D.3 Full Estimation Algorithm

This section outlines the algorithm used to solve the model given the estimated parameters.

1. Using the estimated Roy parameters, > and /i, derive the functional expressions for labor
supply and labor supply elasticity for a benchmark *0’-market, where we set p1g = 0.

2. For given parameter values (pr,or,6), (fo, f1), (ttu,0,), and (p,n,(), draw K local
labor market productivities 7}, from a log-normal distribution with parameters (pr, or).
Similarly, draw K mean absolute advantage parameters j;, from a log-normal distribu-
tion with parameters (y,,0,). The seed for all random draws remains constant during
estimation.*

3. For given values of parameter § and realization of 7T} in each market k = 1,.., K, we
draw productivities of potential entrants {z; F,k}£1 as follows. We follow Eaton, Kor-
tum and Sotelo (2012) and draw the productivity of the most productive firm and each
firm thereafter, with spacings following an exponential distribution. Specifically, denote
U,g”) = Tkzgfllfz", where n is the rank of the firm in market k. Then U,gl), (U,EQ) — U,gl)),
(UE’) - U,EQ)), etc., are i.i.d. exponential with cdf Gyy(u) = 1 — e~ (Eaton, Kortum
and Sotelo, 2012). We use the transformation to convert the exponential draws into pro-
ductivity draws {ziF’k}fZl. We cap the number of shadow firms M at 85, which is the
maximum number of firms observed in the data.

4. With the calibrated value of local labor market shares and populations {ay, Ly }5 | the
normalization P = 1, and given the functional forms for N(-) and ep(-), draws of
{Th, pp {zirn MLV and the remaining model parameters, we implement the fol-
lowing fixed point procedure:

(a) Take an initial guess for aggregate income Y{, which completes the general equilib-
rium vector X = (Y, 1).

(b) Given X, we solve for the market equilibrium K = {M, W, A}, as detailed in
Appendix C.1.1.

(c) Given K, use the parameters /i, and jig j to obtain the corresponding labor supply
functions for each market by affinity with the functions of the benchmark market.
Note that the market equilibrium is not affected by the specific value of these pa-

rameters, as it only depends on N and ep, which only depend on . and /.

4To avoid mechanical correlations between the different distributions, we use separate random seed values for
each distribution and verify that the correlations are close to zero.
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(d) Given K, use the general equilibrium conditions to solve for the new values of Y.

(e) Update the initial values of Y} taking the midpoint between the initial vector from
step (a) and the new vector from step (c), and loop over until convergence.

(f) Upon convergence of the equilibrium vector (X, K), simulate the model and calcu-
late the moment vector {my,(®)} | for all markets k¥ = 1, .., K, corresponding to
parameter vector P.

5. On a grid for parameters ® with 100,000 points, evaluate the moment function my (),

with moments described in Table 4, and the associated MSM loss function:

L(®) = £(®)WE(®),
where f(®) = f(mi(®)) — f(im)

and where 7y, are the values of the moments in our empirical dataset, the function f(-)
is the simple average: f(xy) = K'Y, xx, and W is the weighting matrix, which we
chose to be diagonal and inversely proportional to m.> We use a Halton sequence to
define the grid points, so that it covers the whole parameter space more efficiently than if
points were regularly spaced.

6. With the results from the first Halton grid, we recompute a second finer Halton grid
of 50,000 points. We restrict this grid to be wide enough to encompass the 50 best
fitting parameter values of the previous grid, but exclude the regions with the highest loss
function. We iterate this procedure several times, until convergence to a narrow region of
the parameter space.

7. We take as our estimate (the global minimizer) the point of local convergence with the

lowest loss function, ® = arg ming £(®).

D.4 Model Fit

To assess the model’s fit, we replicate the reduced-form elasticities from Table 2 by simulating
the shock to firm productivity and labor demand used in Section 2.5.

We proceed in three steps. First, we identify the counterpart of treated firms in the model.
We extend the model by assigning an electricity wedge (7) to all firms, as estimated from the
data. Specifically, we restrict the sample to the baseline year and use OLS to estimate the

parameters from the following specification:

TiGja)to = BrZiGo)te T €il.g)tos

where 7;(; 414, TEpresents the electricity wedge estimated at the firm level, as detailed in Section

2.5, zi(j,g)t, denotes value added per worker, and e;(; 5, 1s @ normally distributed i.i.d. shock.

>Because of the poor fit in matching the correlation coefficient mgintudes between concentration and log
earnings, we downweight these moment sby a factor of 30 to improve overall precision.
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We estimate BT = (.08, significant at the 1% level.
In the model, we then calculate the associated 7;;, for each firm as

Tik = Brzik + €ik,

where z;;, is the firm-level productivity draw in local labor market & and e;, ~ N(0, 1). Once
each firm is assigned a wedge, we consider a firm treated if their 7;; is greater than the econo-
mywide median, mirroring the strategy described in Section 2.5.

Second, from the data, we back up the size of the electrification shock in terms of produc-
tivity improvements—specifically, the average productivity increase at the firm level induced
by the treatment. We do this by estimating using OLS the parameters from the following spec-
ification:

In Zi(jg)t = YPER, X ECi(j’g) + ¢; + 5(j7g)t + Vi(j,9)t5 (D.12)

which is akin to the specification in equation (3) but has the log of value added per worker as
dependent variable. We estimate v = 0.0019, significant at the 5% level. Given that the mean
of the treatment (PERy, X ECj; ) is approximately 12, the average treatment effect is an
increase of 2.3% in firm-level productivity.

Third, starting from the baseline model equilibrium, we simulate a 2.3% productivity shock
for the treated firms. We then obtain the firm-level inverse elasticity by taking the ratio between
the (log) wage and the (log) employment responses é;pr = Aln Wgy/Alnn;p,. We do this
for treated firms only and in markets with more than one firm, consistent with the within-market
identification strategy and the LATE nature of the estimates in Table 2.
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