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Abstract

This dissertation consists of three chapters. In the first chapter I study what are

the effects of exposure to international export competition on welfare, wages, and

sector mobility. Using a massive, matched employer-employee dataset from Mex-

ico, I study how the spectacular rise of China as a manufacturer exporter affected

exporting industries in the Mexican economy. By exploiting industry shocks to ex-

port competition with China, I find that displaced individuals in exposed industries

have an initial wage loss of 22 percentage points larger than displaced workers from

non-exposed industries. I rank workers according to their pre-shock income and find

that high-income workers laid off from exposed industries suffer around 70 percent

larger losses than displaced workers in non-exposed industries. Displaced workers

who are at the bottom of the pre-shock income distribution suffer minimal wage

losses independently of their industry. To rationalize my findings and evaluate the

distributional effects of affected workers, I build and analyze a competitive search

model with sector-specific human capital, transferable human capital, search fric-

tions, and minimum wage schedule. In the counterfactual exercises, I find that the

minimum wage can account for the observed wage losses at the bottom of the income

distribution, but it fails to explain the losses in the upper parts of the distribution.
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I show that the degree of transferability of human capital across sectors is crucial

to explain why median- and high-income workers in exposed industries suffer larger

losses. In the main quantitative experiment, I compare an economy with and without

the shock and find that the larger the human capital accumulated in the exposed

sector, the larger the welfare losses. High-income workers suffer a 35 percent welfare

decline, and low-income workers suffer a 1 percent decline.

In the second chapter is written jointly with Egor Malkov. In this chapter we study

the dynamics of earnings inequality in Mexico, focusing on the period between 1988

and 2000. Our findings reveal a significant decline in the minimum wage by over 50

log points during this period, which is closely mirrored by a substantial increase in

the variance of log earnings by nearly 70 log points. The data further underscores

the pronounced impact on the lower end of the earnings distribution, with the P50-

P10 wage differential escalating by approximately 40 log points from 1988 to 1994.

In contrast, the P90-P50 wage differential exhibited a rise of 20 log points. Our

analysis also differentiates between firms based on their proximity to the minimum

wage. Firms closer to paying the minimum wage witnessed a sharper increase in

earnings variance, approximately 20 log points between 1988 to 1994, compared to

their counterparts further from the minimum wage, which saw an increase of around

10 log points. Utilizing the AKM decomposition, we observe that worker effects

have experienced a decline in explained variance, dropping from 0.48 to 0.39, and
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the percentage contribution to earnings variance decreased from 69% to 61%. While

worker effects have shown significant fluctuations, firm effects, though crucial, have

remained relatively stable throughout the studied period.

Finally, in the third chapter is written jointly with León Fernández Bujanda. This

chapter studies the impact of domestic outsourcing and time-varying idiosyncratic

risk at the firm level on welfare, output, and workers’ wages. To study this ques-

tion, we exploit a recent policy change in Mexico that prohibits hiring “core-activity”

workers through outsourcing. Our event-study design shows that workers who were

previously hired through outsourcing increase their wages by approximately 9 log

points relative to similar workers who were not outsourced before the policy in-

tervention. We build a tractable directed search model with firm dynamics and

time-varying idiosyncratic risk in which firms can decide how many workers to hire

in-house and how many to outsource. We show that transitory shocks are important

to account for the demand for outsourced workers. The model shows outsourced

workers experience less unemployment risk without the presence of the outsourcing

sector but a lower probability of finding jobs, creating ambiguous results on welfare.

Finally, we use the model to study the short-run and long-run welfare consequences

of the policy.
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Chapter 1

The China Shock and Job Loss in

Mexico

1.1 Introduction

It is well known that a country's exposure to international trade generates winners

and losers. Understanding who the losers are is crucial to determine labor and trade

policies that can maximize welfare. In the last three decades, numerous developing

countries went through trade liberalization episodes that increased their exposure to

international markets. This has also implied an increase in export competition among

many developing countries across di�erent industries. In this paper, I study the labor
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market e�ects of an increase in exposure to competition in export-competing indus-

tries. I speci�cally study how the entrance of China to the World Trade Organization

(WTO), also known as the �China shock,� had an impact on Mexican labor markets.

After the entrance of China to the World Trade Organization (WTO) in 2001, its

global share of world exports surged dramatically. Between 2001 and 2012, its share

of world manufacturing exports rose from 6.9 percent to 15.8 percent (Figure 1.1). In

the U.S., the share of imports coming from China increased from 4 percent in 2001

to around 14 percent in 2012. China's unprecedented rise in international markets

had trade implications for other countries with signi�cant presence in international

markets. Countries producing goods China started exporting su�ered a signi�cant

increase in competitive supply.

Mexico has been the U.S.'s top three trade partner since the early 1990s. In 1994,

Mexico signed the North American Free Trade Agreement (NAFTA) between the

U.S., Canada, and Mexico. This agreement represented an essential step in the

integration of the Mexican economy into the international markets. Mexican exports

have mainly concentrated in trade with the U.S. Between 1993 and 2001, 85.6 percent

of total Mexican exports went to the U.S. The total share of U.S. imports coming

from Mexico rose from 6.7 percent in 1993 to 11.5 percent in 2001. Contrary to

what happened in the nineties, the total share of U.S. imports from Mexico declined

to 10 percent in 2008. Similarly, the Mexican global share of world exports in the
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manufacturing sector steadily increased from 1.2 percent in 1993 to 2.5 percent in

2001 before dipping to 1.8 percent in 2008 (Figure 1.1). In the same period of steady

decline in the global share of exports (2001 to 2008), the fraction of Mexican workers

employed in manufacturing fell by around 20 percent.

Figure 1.1: Share of world exports: Manufacturing sector
Notes: The �gure shows each country's share of world exports of manufactured goods.
The black squared line represents Mexico's share of world exports in the manufactur-
ing sector (right axis). The red circled line represents China's share of world exports
in the manufacturing sector (left axis).
Source: UN Comtrade.

A fact that resulted in a puzzling phenomenon during the entry of many devel-

oping countries into the world market is that distributional changes went in the

opposite direction from the predictions of traditional theory. Trade liberalization is
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expected to help low-skilled workers who are, in theory, abundant factors in devel-

oping economies. However, substantial evidence suggests that high-skilled workers

in developing countries bene�t the most from globalization. In this paper, I present

evidence that this reverse e�ect happens in those industries a�ected by the China

shock. High-skilled workers are more a�ected by the shock relative to low-skilled

workers.

Trade theory has argued that long-run gains from trade are expected to be positive.

However, a matter that requires more attention is how developing countries that

compete in similar industries might experience adverse e�ects on their workers in

the short and long run. In this paper, I examine the impact on employment and

wage trajectories of Mexican workers in industries exposed to trade competition with

China. I de�ne trade exposure as the growth of U.S. imports from China in a given

industry from 1991 to 2007. Then, using matched employer-employee data from the

Mexican Social Security Administration (Instituto Mexicano del Seguro Social), I

estimate the e�ects of Chinese export competition on wages and the reallocation of

workers across industries. The nature of the data allows me to observe employment

spells by �rm and industry and to estimate the e�ects of the shock based on �rm

and worker characteristics.

It is well documented that job displacement has negative implications for future

labor market outcomes. There is a large body of literature that documents that

4



workers who lose their jobs experience large and highly persistent earnings losses.1

In my empirical analysis, I document a persistent decline in wages after a job loss for

workers in Mexican industries exposed to Chinese export competition. Workers in

those industries exposed to export competition su�er larger losses relative to workers

in less exposed industries. To analyze heterogenous e�ects of the shock, I decompose

the e�ects for workers with di�erent levels of permanent income and �nd that workers

that are at the bottom of the permanent income distribution do not su�er signi�cant

wage losses, as opposed to workers who are at the top, who experience a large drop in

their wages relative to non-separators.2 In the data, when we observe a worker who

switched to a di�erent sector, we have two potential alternatives: either the worker

lost her job or she was looking for a new job while being employed. Multiple studies

that estimate switching costs usually compare the wages of workers that continue

in the same sector, independently of whether the worker was displaced or not, to

workers that switched to a di�erent sector. This distinction is relevant considering

the displaced worker literature's main conclusions, which document that workers

su�er wage losses after a displacement episode.

A considerable concern among policymakers is how exposure to globalization has

short and long-run e�ects on employment, wages, and income distribution. To assess

the long-term e�ects of the exposure to the China shock, I develop and calibrate

1See, e.g., Jacobson et al. [1993], Davis and von Wachter [2011], and Jarosch [2015].
2I de�ne the permanent income as the past three-year average income before China entered to

the WTO in 2001.

5



a dynamic two-sector competitive search model. Some key features of the model

include employment risk, sectoral choice, labor search and matching, and sectoral

human capital accumulation. I calibrate the model to aggregate and worker-level

data from Mexico before the entrance of China to the WTO. The model allows me

to analyze the distributional e�ects of the shock and to quantify the consequences of

the shock coming from human capital accumulation,labor market frictions, and the

minimum wage schedule.

In the model, workers are endowed with an initial comparative advantage in each

sector. When unemployed, workers decide to search for jobs in the sector and the

wage that maximizes their lifetime utility. After matching with a �rm in a given

sector, the worker's human capital evolves stochastically and their human capital in

the other sector evolves at a potentially di�erent rate. The model predicts that the

more time workers spend accumulating human capital in a given sector, the fewer

incentives they have to reallocate to the other sector over time.

I calibrate the China shock by targeting the decline in value added in exposed indus-

tries from 2001 to 2008. The model allows me to study the reallocation of workers

from the exposed to the non-exposed sector. The shock generates lower wages for

all workers and job seekers in the exposed sector. After the shock, workers with low

levels of human capital in the exposed sector have more incentives to reallocate and

start accumulating human capital in the non-exposed sector. Furthermore, workers

6



at the top of the human capital distribution have lower incentives to reallocate and

su�er the largest losses from the shock. Additionally, I estimate the same reduced

form empirical speci�cations in my model simulated data, and I show that it can

successfully capture the heterogeneity of wage losses observed in the data.

Using the calibrated model, I perform the main quantitative experiment by exam-

ining the welfare e�ects for workers with di�erent levels of permanent income. To

compute the welfare e�ects along the transition path, I hit the model economy with a

one-time unexpected permanent shock for the sector productivity of the exposed sec-

tor. I measure welfare along the transition path using a utilitarian welfare criterion

for all individuals alive at the time of the shock. The block recursivity property of the

model allows me to solve for the transition in a tractable way, once the distribution

of agents across states does not enter in the equilibrium prices.

Finally, I use my model to decompose the source of wage losses after displacement

attributable to human capital accumulation and search frictions (including a min-

imum wage schedule). The minimum wage is a relevant component to explain the

wage losses of workers at the bottom of the permanent income distribution. Al-

though, it is not relevant to explain the relative losses of reallocation. It is the

sector-speci�c human capital that explains the relative losses of displaced workers

from export-competing industries.

Related Literature. My paper contributes to recent studies of the e�ects of China's
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entrance to the WTO on labor markets. In their seminal paper, Autor et al. [2013]

analyze the e�ect of changes in exposure to Chinese import competition in U.S. labor

market outcomes. In the following paper, Autor et al. [2014] use the U.S. adminis-

trative records to study the cumulative earnings losses of workers in manufacturing

industries exposed to Chinese import competition. They �nd that earnings losses are

larger for workers with low initial wages than those with high initial wages. In my

paper, I use a di�erent methodology to study how workers displaced from industries

exposed to Chinese export competition in Mexico were a�ected in terms of earnings

and wages. Surprisingly, the results are the opposite of what Autor et al. [2014]

found. In Mexico, high-income workers are the ones who su�er the largest losses rel-

ative to low-income workers. Part of this e�ect might be explained by a previously

documented phenomenon in Verhoogen [2008]. In this paper, Verhoogen documents

that the rise in income inequality following the trade liberalization in Mexico in 1994

obeyed the fact that most productive plants entered the export markets, producing

higher-quality goods and raising wages to retain high-skilled workers. Using admin-

istrative records, I document the reverse e�ect in di�erent measures of inequality

after the trade shock. After the entrance of China to the WTO, there is a 20 log

points decline in the 90/10 percentile ratio of the income distribution. Consistent

with the fact that high-wage workers su�er the largest losses, the upper part of the

distribution (90/50 ratio) experiences the most signi�cant decline from 2001 to 2008.
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My paper is also related to the trade literature that studies the e�ect of trade shocks

and labor market dynamics. Two papers by Artuç et al. [2010] and Dix-Carneiro

[2014] analyze workers' reallocation costs when moving across industries. To infer

the reallocation costs, they use the �ows of workers across sectors, which in the data

are typically low. Both papers �nd high costs of reallocation, ranging from 1.4 to

6 times the average annual wages. In this paper, I argue that job displacement is

an important component to explain the large costs observed by these papers. It is

also related to Cosar et al. [2016], who study the e�ects of reducing trade frictions

and �ring costs on �rm dynamics. In a di�erent context, Kambourov [2009] shows

that institutions are important to determine the reallocation of workers after a trade

liberalization episode. In his model, he uses �ring costs and sector-speci�c human

capital to explain the lack of reallocation in Mexico after the trade liberalization.

Motivated by the empirical �ndings, I add the minimum wage schedule to explain

part of the relatively small scarring e�ect of workers that are at the bottom of the

income distribution.

Finally, this work also contributes to the increasing literature that studies the per-

sistent earnings decline following a job loss. In a di�erent context, Jarosch [2015]

�nds that job security and human capital are the main drivers of worker's long-term

losses, Braxton et al. [2019] show the importance of credit markets to smooth the

income loss that follows a separation, or Birinci [2019] who studies the consequences
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of job loss and the role of the spouse to insure against unemployment risk. One of

the di�erences is that I consider the distributional consequences for workers with

di�erent permanent income levels.

This paper is organized as follows. In Section 1.2, I document the facts that moti-

vate the theoretical framework outlined in section 3.3. In section 1.4, I present the

calibration and main results from the paper. Finally, I conclude the paper in section

1.5.

1.2 Empirical Analysis

1.2.1 Data

The main source of data I use in this paper is a con�dential matched employer-

employee panel data collected by IMSS (Instituto Mexicano del Seguro Social), the

Mexican social security administration.3 This data contains earnings records for all

workers that received a Social Security number and for which employers pay payroll

taxes but exclude government employees.4 For the empirical analysis, I use a panel

sample of 4 million workers, with an average of 400 thousand workers per year from

1980 to 2013.

3This data has been previously used, among others, by Frias et al. [2018] and Castellanos et al.
[2004]

4Around 50 percent of the total labor force are under this regime, also considered as �formal
workers� (e.g. Frias et al., 2018)
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Employers

In principle, every new company is required to �le a tax return in Mexico. Each

company is assigned a unique tax identi�cation number called Registro Federal de

Contribuyentes (RFC). Moreover, each company is required to register its employees

with IMSS at the "establishment" level, which represents a single production geo-

graphic location. IMSS issues a unique identi�cation number to each establishment

(henceforth employer) named Registro Patronal (RP). Each employer reports their

industry according to a 4-digit internal classi�cation made in the spirit of the North

American Industry Classi�cation System (NAICS). The data contains information

about the number of employees, geographic location, and the total wage bill of all

registered employers.

Employees

All private-sector employers are required to pay payroll taxes. Employers have to

report the daily wages of each of their employees. Furthermore, employers must notify

any changes to employment contracts, including wage changes and termination. The

data contains demographic information (sex, date of birth, geographic location, etc.)

for every worker that an employer has registered from 1980 to 2013. The daily wage

includes the base salary, commissions, annual bonuses, cash payments, employer-

provided meals, housing bene�ts, and in-kind bene�ts. For the period of interest
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(1991 to 2012), wage income is top-coded to 25 times the minimum wage, which on

average is binding for the top 1 percent of the wage distribution (e.g. Frias et al.,

2018). Wages are converted to 2013 real values using the Mexican consumer price

index, Indice Nacional de Precios al consumidor (INPC).

1.2.2 Motivating facts

In the late 1980s, Mexico adopted an export-oriented strategy. In 1994, the North

American Free Trade Agreement (NAFTA) came into e�ect, and by 2005, tari�s

dropped almost to zero between their members (see, e.g., Caliendo and Parro, 2014).

As part of the global integration, total exports as a fraction of GDP increased from 15

percent in 1985 to 25 percent in 2000. Over the period 1996-2000, the manufacturing

sector in Mexico accounted for 80 percent of total Mexican exports, and nearly half of

these exports came from assembly plants engaged in production for foreign �rms (also

known as "Maquiladoras").5 Mexican exports are mainly directed to the U.S. In the

last three decades, Mexican exports to the U.S. averaged 82 percent of total exports.

Figure 1.2 plots the share of U.S. imports from 1991 to 2015. Over the period 1991

to 2000, Mexico and China's share of U.S. imports steadily rose. However, there

was an in�ection point in 2001, when the Mexico's share of U.S. imports experienced

a decline, and China's market share accelerated. In 2001, China joined the WTO,

5The share of exports of the manufacturing sector stayed relatively stable from 1994 to 2006,
roughly oscillating between 75 to 85 percent. These calculations are based on numbers reported in
the UN Comtrade database.
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granting it the most favored nation trade status among its members. Mexico's failure

to move into original-equipment manufactures and own-brand production has left

it exposed to competition from China, whose abundance in low-skilled labor has

provided it a comparative advantage in the production of manufacturing goods (see,

e.g., Hanson, 2010).

Figure 1.2: Share of U.S. Imports.

From Figure 1.2, it is clear that China had spectacular growth from 2001 to 2012. A

measure to compare Mexico's relative export performance to China is to use Balassa

[1965]'s measure of revealed comparative advantage (RCA). The measure is de�ned

as the ratio of a country's share of world exports in a given industry relative to

the share of world exports of all goods. In �gure 1.3, I plot the gap between the

China and Mexico RCA and between China and U.S. for the manufacturing sector.
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The relative comparative advantage between China and Mexico declined from 17 log

points in 1991 to 7 log points in 2001. This trend re�ects the faster increase of the

Mexican economy in the global share of exports relative to the Chinese increase over

this period. We can observe that the pattern starts to reverse around 1998, reaching

a peak of 22 log points in 2011. It is interesting to note that when comparing the

RCA of China relative to the U.S., the trend is relatively stable before 2001. After

this moment, the RCA of China relative to the U.S. increased from 4 log points in

2001 to 12 log points in 2012. The decline in the revealed comparative advantage of

China relative to Mexico can be interpreted as part of the Mexican integration into

international labor markets. However, it is after 2001 that the Mexican measure of

comparative advantage starts to deteriorate relative to the Chinese economy. The

change in RCA spreads at a faster rate between Mexico and China than between the

U.S. and China. Given the fact presented in Figure 1.3 and in 1.1, we can interpret

it as suggestive evidence about the export competition faced by Mexico.

I now proceed to analyze the share of workers in the manufacturing sector. Over the

period 1986 to 1993, the fraction of Mexican workers employed in the manufacturing

sector declined from 35 to 29 percent (Figure 1.4). In 1994, there is an in�ection

point that coincides with the year in which NAFTA went into e�ect. After this year,

the share of workers in the manufacturing rose steadily and reached 32 percent in

2000, followed by a persistent decline that reached 25 percent by 2009, the lowest
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Figure 1.3: China vs Mexico Revealed Comparative Advantage.
Notes: The �gure displays the log di�erence in the revealed comparative advantage in
the manufacturing sector between China and Mexico (black dashed line), and between
China and the U.S. (blue solid line).
Source:UN Comtrade.
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level since 1986. Although it can be argued that there is a general decrease in the

fraction of workers in the manufacturing sector starting in 1982, in section 1.2.5, I

present evidence on how the decline is driven by industries exposed to the China

shock.6

Figure 1.4: Share of workers in the manufacturing sector.
Notes: The shaded area re�ects recessions in Mexico. Only employed workers aged
25 to 60 are included in the statistics. The data used in this graph are administrative
records from IMSS.

6In the Appendix A, I extend the time series up to 2019 using public records from IMSS.
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1.2.3 The �Maquiladoras� case

An important component of the manufactured goods that Mexico exports to the

U.S. is through �Maquiladoras.� U.S. �rms produce parts, export them as inter-

mediate inputs to Mexico, and goods are transformed into �nal goods, to �nally

be reimported by the U.S. (Bergin et al. [2009]). In 1983, the Mexican govern-

ment designed the program �Decreto para el Fomento y Operación de la Industria

Maquiladora de Exportación.� This program was intended to provide support and

help maquiladoras grow faster by providing tax bene�ts and tari� exemptions. The

law de�nes maquiladoras as those �rms that exported at least 80 percent of their

produced goods in a given year. This requirement has gradually been loosened over

time. In 1994, at least 55 percent of output had to be exported to be considered in

the program. This program, together with the signing of the North American Free

Trade Agreement in 1994, led to a substantial surge in Mexican exports. Employ-

ment in these �rms also increased after the trade liberalization. The share of workers

in �Maquiladoras� as a fraction of total employment experienced sustained growth

going from 1.5 percent in 1991 to 3.5 percent in 2001 (Figure 1.5). After 2001, there

was a clear decline in the number of workers displaced from �Maquiladoras.� Around

10 percent of these workers stopped working in �Maquiladoras� �rms. It can also

be seen that the trend in the fraction of workers also su�ered a permanent change

after 2001. The share of workers in these �rms stabilized at 2.8 percent per year
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and did not present a trend after this period.7 Analogously, the total number of

�Maquiladoras� �rms experienced a similar trend to the workers. Figure 1.6 plots

the number of �Maquiladoras� �rms, and the value added generated by these �rms.

The number of �Maquiladoras� �rms started with a relatively stable trend, with an

average of 2,035 �rms between 1991 and 1993. After this period, the number of �rms

almost doubled, reaching its peak of 3,735 �rms in 2001. Consistent with the number

of displaced workers after 2001, the number of �rms declined, reaching an average

of 2,800 �rms between 2003 and 2006. Similarly, the value added of these �rms had

an in�ection point in 2001, completely changing their trend to almost zero growth.

This evidence provides support to the theory that the export-competing industries

were heavily a�ected after 2001. One potential explanation for these phenomena is

the fact that Mexico went through a recession between 2001 and 2002, which could

have a�ected the exporting sector. However, one could argue that this could be the

case in any other recession. By far, the largest �nancial crisis experienced in Mexico

since the 1929 Great Depression took place in 1995. Just in 1995, the GDP decreased

by 6.2 percent. If we observe the data, this �nancial crisis does not seem to a�ect

the "Maquiladoras" �rms. From this section, I conclude that "Maquiladoras" are

suggestive evidence that export-competing industries were heavily a�ected after the

entrance of China to the WTO.

7The survey stopped collecting information in 2006. Hence, it is not possible to present evidence
after this period.
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Figure 1.5: Workers in �Maquiladoras�.
Notes: The number of workers in �Maquiladoras� from the Estadística de la Industria
Maquiladora de Exportación (EIME). EIME is a survey conducted by INEGI (Insti-
tuto Nacional de Estadística y Geografía), The observation unit is a �Maquiladora�
establishment. Inegi constructs the annual data from monthly surveys.
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Figure 1.6: Value Added and Number of Establishments in �Maquiladoras�. .
Notes: The value added and number of establishments in �Maquiladoras� from the
Estadística de la Industria Maquiladora de Exportación (EIME). EIME is a survey
conducted by INEGI (Instituto Nacional de Estadística y Geografía), The observation
unit is a �Maquiladora� establishment. Inegi constructs the annual data from monthly
surveys.
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1.2.4 Wage inequality

In Figure 1.7, I plot the log 90-10 ratio for workers from the administrative records.

It is well documented that wage inequality in Mexico increased in the 1990s (Ver-

hoogen, 2008). Using the social security administration data, I show that wage

inequality increased by 27 log points from 1991 to 1995 and 6.5 log points from 1995

to 2001. This pattern is puzzling from the perspective of a Heckscher-Ohlin model,

which predicts that low-skilled workers should win more relative txo high-skilled

workers after trade liberalization. Goldberg and Pavcnik [2007] document inequality

increased in multiple developing countries after their trade liberalization. Although

their conclusions argue that the correlation between inequality and globalization

seems country-speci�c, in the case of Mexico, Verhoogen [2008] provides substantial

evidence on how globalization might have distributional e�ects on Mexican workers.

Figure 1.7 shows that inequality started decreasing after 2001. The P90/P10 fell by

17.5 log points between 2001 and 2006. After this period, the measure of inequality

was relatively stable. As pointed out by Song et al. [2019], the variance can mask

di�erential trends in inequality across the earnings distribution. To gain additional

insights, Figure 1.8 plots selected percentiles (10th, 20th, 50th, 80th, and 90th) of the

overall log earnings distribution in each year, expressed as log deviations from their

2001 values. The �gure con�rms the patterns in the variance and P90/P10 measures

of inequality after 2001. At the same time, the higher percentiles experience lower
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wage changes between 2001 and 2008, and the 80th and 90th percentile of the income

distribution experience low wage changes relative to their 2001 value.

Figure 1.7: Wage Inequality in Mexico.
Notes: Log 90-10 is for annual earnings from administrative records. Only workers
in �rms with at least 5 employees are included. Only employed workers aged 25 to
60 are included in the sample.

One potential explanation of the inequality patterns after the shock is that work-

ers are receiving lower compensations within their �rm, but wages of high-income

workers are reduced in a larger proportion than their low-skilled coworkers. An-

other explanation is that high-skilled workers su�er wage losses when moving across

�rms, generating a compression in the earnings distribution. To explore these po-

tential channels, I decompose the overall cross-sectional variance of log earnings into

a between-�rm and within-�rm components. Let wi;j
t be the log earnings of worker
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Figure 1.8: Change in Percentiles of Earnings relative to 2001.
Notes: Only workers in �rms with at least 5 employees are included.Only employed
workers aged 25 to 60 are included in the statistics.

i employed by �rm j in a given periodt. The overall variance can be decomposed

into a between-�rm and within-�rm component in the following way,

V ar(wi;j
t )

| {z }
Overall

= var( �wt
j )

| {z }
Between� Firm

+
X

j 2 J

� j V ar(wi;j
t ji 2 j )

| {z }
Within � Firm

(1.1)

The �rst term is the between-�rm dispersion of average earnings, and the second term

is the employment-weighted mean of within-�rm variance of log earnings, where� j

is the employment share of �rmj . Based on these de�nitions, we can explore if the

decrease in inequality is due to the fact that workers within the �rm are receiving

di�erent wages or if the compression obeys a change in the between-�rm component.
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Figure 1.9 shows the variance decomposition of these channels over time. Two main

insights can be noted from the �gure. First, there is a signi�cant level of within-

�rm variance, but it remains at a relatively stable level of 0.2 from 1990 to 2012.

Second, the increase in inequality between 1991 and 2001 and the decrease after

2001 is mainly driven by the between-�rm component. Of the 6 log point decrease in

the overall variance of log earnings, about 5 log points were due to the between-�rm

component and 1 log point due to the within-�rm component. We can conclude from

these patterns that the decline in inequality is not driven by the fact that high-skilled

workers are reducing their earnings within the �rm relative to low-skilled workers.

Figure 1.9: Variance Decomposition of Log Earnings
Notes: Only workers in �rms with at least 5 employees are included.Only employed
workers aged 25 to 60 are included in the statistics.
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1.2.5 Empirical strategy

To capture the e�ects in Mexico of export competition with China, I use the changes

in U.S. imports from China by industry. Following Autor et al. [2014], I de�ne the

import penetration index for a given U.S. industryj over the period 1991 to 2007 as

� IP j �
� M US� Ch

j

Yj; 0 + M j; 0 � E j; 0

where� M US� Ch
j is the change in U.S. imports from China from 1991 to 2007 in in-

dustry j , Yj; 0 are industry shipments,M j; 0 are industry imports, andE j; 0 are industry

exports in 1991. Therefore, the denominator is the measure of initial absorption in

industry j . I use this index as an instrumental variable for the change in Mexican

exports going to the U.S., which allows me to isolate potential supply shocks in the

Mexican labor market.8 To perform the econometric analysis, I rank industries in

Mexico according to this index and categorize them into two groups: the �exposed�

sector, which I de�ne as the top 25 percent of this trade exposure index, and the

�non-exposed� sector, which is de�ned as the bottom 75 percent of the index. Figure

8Notice that the index might be correlated with the change in Mexican imports from China.
However, the ratio of Mexican imports from China relative to Mexican exports to U.S. are relatively
low, with an average of 12.3 percent over the period 2001 to 2012. Throughout the paper, I will
ignore this potential channel. An analogous argument has been made by Autor et al. [2013], where
they ignore the e�ect of the export from U.S. to China under the argument that U.S. imports from
China largely exceed exports (the ratio of exports to imports is 17 percent in 2007).
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1.10 plots the fraction of workers in the exposed sector relative to the workers in the

non-exposed sector each year. Between 1986 and 1994, the ratio of exposed relative

to non-exposed was relatively stable. The ratio climbed from 41 percent in 1994 to

49 percent in 2000. From 2000 to 2012, the ratio persistently declined, reaching a

value of 33 percent by 2012. The decline of workers in these industries is even more

dramatic when we compute the share of workers in exposed industries relative to the

total workers in the economy. In this case, the share of workers went from 11 percent

in 2000 to 6 percent in 2012.

Figure 1.10: Share of workers in the exposed manufacturing sector relative to the
non-exposed workers.
Notes: The shaded area re�ects recessions in Mexico.
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Sample and Variable construction

The data set is constructed at a daily level. To turn the daily level into an annual

panel, I compute the earnings for each worker in a given year. If the individual works

in more than one �rm in a given year, I compute the fraction of earnings that each

�rm paid to that worker and assign her to the �rm that had the largest fraction of

earnings in that year. I restrict the sample to employed individuals aged 25 to 60,

de�ned as working 13 weeks in a year. This restriction allows me to study workers

with a high level of attachment to the labor market.9 To construct annual wages,

I divide the annual labor earnings by the number of days worked in a given year.

For the permanent income, I add labor earnings from 1998 to 2000 and rank workers

according to their average income. This measure helps me consider the intensive

margin that captures income conditional on participation and the extensive margin

that captures the worker's participation in the formal labor market. Following the

job loss literature, I consider a separation between a worker and a �rm if the �rm

�res at least 70 percent of its workers. This allows me to deal with the selection of

workers at the time of the separation and to isolate layo�s from quits.

9This also helps me to focus on workers that are attached to the formal sector, which is around
50 percent of the total labor force in Mexico.
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The e�ect on displaced workers: Exposed vs Non-Exposed

To examine the e�ect on displaced workers from the exposed and the non-exposed

sector, I follow Jacobson et al. [1993] to estimate the following distributed-lag model

on annual wages:

wu
it = � u

i + � u
t + 
 u

X X it +
9X

m= � 3

� u
mD m

it + � it (1.2)

where wu
it is the average wage of the workeri in year t, and eachu represent a

displacement year. The dummy variablesD m
it , m = � 3; � 2; :::; 9, take the value of

one if the worker was displaced in yearu and t � u = m. Hence, � u
m represents

the e�ect of displacement on workers' wages,m years after orm years before the

displacement yearu. On the other hand,D m
it take zero for allm and t if the worker did

not separate in yearu.10 The � u
i are individual �xed e�ects that capture unobserved

characteristics among individuals. The� u
t is the coe�cient of a dummy variable

for each yeart that captures the time e�ects. The vectorX it , includes a quadratic

polynomial in age, tenure accumulated in the exposed and non-exposed sector, and

geographical dummies at the state level. I run these regressions for each separation

year u = 2001; 2002; :::2007. I run a separate regression for displaced workers from

10A worker is considered to be separated from the �rm if the match breaks as a consequence of
a mass-layo� event. Following Davis and von Wachter [2011] I de�ne mass-layo� event if the �rm
�res at least 90 percent of their workers in a given year. In Appendix A, I explore the results by
de�ning mass-layo� if the �rm �res at least 70 percent of their workers in a given year.
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the exposed sector and the non-exposed sector, each of them with the same control

group; non-separators from all the industries in the economy. Following Figure 1.11

plots the coe�cients of the regression (� 2001
m , m = � 3; � 2; :::; 9), in terms of log

deviations with respect to the control group, for the displacement yearu = 2001.11

To validate the estimated parameters, notice that the treatment and control groups

have parallel trends before the displacement yearu = 0. While the wages of non-

exposed workers fall 15 log points after one year of being displaced, the workers in

exposed industries fall 37 log points relative to non-separators. Nine years after the

shock, non-exposed workers almost recover from the shock. However, workers in the

exposed sector do not recover.12

Heterogeneous e�ects across the income distribution

In this section, I explore the heterogeneity of the shock depending on di�erent levels

of permanent income, which I de�ne as the average income from 1998 to 2000. I

rank workers according to the percentiles across the permanent income distribution,

independently of their sector. To assess the impact over di�erent permanent income

11I �nd similar results for the rest of the separation years, I leave to Appendix A the �gures for
the rest of the years. I also run regressions including unemployment spells in a given year. See
appendix A for further details.

12To verify that this result is not speci�c to the sector, in other words, that for any year this
di�erence is present, I run a regression for a separation yearu = 1994 and �nd the values overlap
and we cannot reject the coe�cients are di�erent. I show the results of this regression in the
Appendix A.
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Figure 1.11: Job loss for the exposed and non-exposed sector.
Notes: The graph displays the relative deviation in logs of displaced workers in each
sector relative to non-separators in year 2001. The dashed lines represent 95 percent
con�dence intervals. Standard errors are clustered at the level of the �rm where the
worker was displaced. The 0 represents the displacement year.
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levels, I run regression 1.2 conditioning the treatment and the control group on dif-

ferent percentiles.I run a regression conditioning on workers from both sectors to be

below the 20th percentile of the permanent income distribution, and in Figure 1.12a,

I plot the loss of displaced workers relative to non-separators. We can observe that

displaced workers at the bottom of the distribution have almost no losses in terms of

relative wages to non-separators. Analogously, I run a regression for workers between

the 50th and 60th percentile of the permanent income distribution. Figure 1.12b plots

the relative di�erence between separators in each sector to the non-separators. Al-

though it is not possible to reject the hypothesis that the wage trajectories of workers

in the middle of the distribution who are displaced from exposed and non-exposed

industries are di�erent, the point estimates after displacement are, on average, 6 log

points lower for workers in exposed industries.13 Finally, I use the same strategy to

evaluate the impact at the top 20th percentile of the permanent income distribution.

The comparison between exposed and non-exposed workers at the top of the perma-

nent income distribution, displayed in Figure 1.12c, shows a more dramatic di�erence

than workers in the middle of the distribution. While workers in the exposed sector

su�er an initial loss of about 70 log points, non-exposed workers' wages decrease by

around 15 log points following displacement.

13In the Appendix A run a regression with log annual earnings including the unemployment
spells and �nd a job loss coming from an unemployment channel. Consistent with the results of
wages, the earnings losses of exposed workers are the same as the earnings losses of non-exposed
workers.
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(a) 10th to 20th percentile. (b) 50th to 60th percentile.

(c) 90th to 100th percentile.

Figure 1.12: Job loss for di�erent percentiles
Notes: The graph displays the relative deviation in logs of displaced workers in each
sector relative to non-separators in year 2001. The dashed lines represent 95 percent
con�dence intervals. Standard errors are clustered at the level of the �rm where the
worker was displaced. The 0 represents the displacement year.
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Part of the interest of the paper is to explore the mechanisms under the observed

patterns. Figure 1.12a suggests that workers at the bottom of the distribution are

better insured against a sector-speci�c shock, as opposed to workers at the top. I

will study two potential mechanisms that might explain these patterns. The �rst

mechanism is the minimum wage schedule, which might help low-skilled workers to

reallocate across sectors without su�ering large wage losses. The second mechanism

works through the sector-speci�c human capital component. In particular, workers

at the top have accumulated more human capital in a given sector and �nd it harder

to relocate across sectors without incurring large losses in their wages.

1.3 Model

My framework is a labor model with directed search (e.g. Menzio and Shi, 2011)

with the following features. First, workers accumulate human capital in each sector.

Second, workers lead their search for jobs across sectors and across piece-rate wages

(e.g. Braxton et al. [2019], Menzio et al. [2016]), which is de�ned as the fraction that

the worker keeps from what is produced in the match. Third, workers are subject

to a minimum wage schedule and they receive severance payments if they are laid

o�. Finally, workers face exogenous employment risk. My model abstracts from

incorporating tari�s and international trade, as in Dix-Carneiro [2014].
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1.3.1 Environment

Time is discrete and runs forever. There is a unit measure of workers and a continuum

of potential entrant �rms. Each worker maximizes the present discounted utility

with discount factor � 2 (0; 1). Each �rm operates under a constant returns-to-scale

technology, and maximizes the expected sum of periodical pro�ts discounted by the

same discount factor as households,� . 14

There are two sectors in the economy: the exposed sector (M ) and the non-exposed

sector (N ), modeled in the spirit of Lucas and Prescott [1974]. There is an aggregate

level of technologyzt at time t (common to all �rms). For each sector, there is a

productivity level � tj common to all �rms within the sector j 2 f N; M g. At time t,

all vacancies posted in sectorj 2 f N; M g use technology levelA tj = zt � tj . Entrant

�rms pay cost � t to post a vacancy at timet, and choose the sector where they will

post vacanciesj 2 f N; M g.

Workers are either unemployed (s = Û) or employed (s = E), where s 2 f Û; Eg

denotes the employment status. Individuals are heterogeneous in their human capital

accumulated in each sector. I denote the human capital by the vector~h = ( hM ; hN ) 2

H � [h; �h] � [h; �h] � R2, wherehM is the human capital in the exposed sector, and

hN is the human capital in the non-exposed sector. A worker permanently exits the

market with probability 1 � � 2 (0; 1).Unemployed individuals direct their search

14The utility function meets standard conditions u0 > 0, u00 < 0, lim c!1 u0(c) = 0 , and
lim c! 0 u0(c) = + 1 .
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over sectorsj 2 f N; M g and across piece-rate wages (! ) for the duration of the

employment match. The labor matching technology is denoted byM (u; v), and I

de�ne the labor market tightness to be the ratio of vacancies (v) to unemployment

(u). In a directed search environment, there is a separate labor market tightness

for each submarket. A worker searching in submarket(!; ~h; j ), meets a vacancy

with probability p(� t (!; ~h; j )) , wherep : R+ ! [0; 1] is a twice-di�erentiable, strictly

increasing, and strictly concave function of labor market tightness� t (!; ~h; j ), with

boundary conditionsp(0) = 0 and p(1 ) = 1 . In terms of the matching technology,

the job-�nding rate is such that,

p(� t ( ~!; h; j )) =
M (ut (!; ~h; j ); vt (!; ~h; j ))

ut (!; ~h; j )

Analogously, a vacancy posted in submarket(!; ~h; j ), meets a worker with proba-

bility q(� t (!; ~h; j )) , whereq : R+ ! [0; 1] is a twice-di�erentiable, strictly decreasing

function of labor market tightness� t (!; ~h; j ), with boundary conditionsq(0) = 1 and

q(1 ) = 0 . In terms of the matching technology, the hiring rate is such that,

q(� t ( ~!; h; j )) =
M (ut (!; ~h; j ); vt (!; ~h; j ))

vt (!; ~h; j )
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When a �rm in sector j and a worker of type~h meet, the �rm o�ers the worker an

employment contract where the �rm commits to pay a share! of what is produced. If

the worker accepts the o�er, she producesf t (A j ; hj ) : H ! R+ units of the consump-

tion good in period t, and receives!f t (A j ; hj ) as her wage. I denote the minimum

wage aswmin , and the workers search across! such that !f t (A j ; hj ) � wmin . The

match continues to operate until it is exogenously destroyed at the exogenous rate

� 2 [0; 1]. After the separation, workers receive a severance payment that I denote

with 
( !; ~h; j ). I assume the human capital follows a Markov chain which depends

on an individual's employment status.

Let � = ( s;~h; j ) ! [0; 1] be the distribution of workers across employment status (s),

the vector of human capital (~h), sectors (j ). I denote ~ = (� ; z; � ) as the aggregate

state of the economy. Each periodt is divided into three stages. First, the aggregate

productivity z is realized, and workers are laid-o� with probability � and remain

unemployed for at least one period. In the second stage, unemployed workers search,

and �rms post vacancies in the submarket(!; ~h; j ). In the third stage, workers

producef t (A j ;~h).

1.3.2 Workers

First, consider an unemployed worker of type~h. The continuation value for this

agent U(~h; ~ ) is such that,
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U(~h; ~ ) = u(b) + �� E~ 0

�
max

j; f b! j b!f (h j ;A j )� wmin g
f p(� (b!; ~h0; j ; ~ 0))V(b!; ~h0; j ; ~ 0)

+ (1 � p(� (b!; ~h0; j ; ~ 0))U(~h0; ~ 0)g
�

Subject to the law of motion of human capital of unemployed workers,

~h0 = H (~h; Û)

whereÛ denotes that the worker is unemployed. In the �rst period, the worker re-

ceives the utility of home production. In the next period, the worker chooses the sec-

tor and the piece-rate wageb! that maximizes the probability that the worker �nds a

job p(� t (!; ~h0; j ; ~ 0)) times the value to the worker of �nding a job(V(!; ~h0; x; j ; ~ 0) �

U(~h0; x; ~ 0)) . I denote the optimal choices bye! (~h0; x) and ej (~h0; x), associated with

this equation.

Second, letV(~h; x; j ; ~ ) denote the value of an employed worker of type (~h; x) that

meets with a �rm in sector j that uses a known technologyA j . The worker's lifetime

utility is such that,
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V(!; ~h; j ; ~ ) = u(!f (A j ; hj ))+

�� E~ 0

�
(1 � � (~h0))V(!; ~h0; j ; ~ 0) + � (~h0)

�
U(~h0; ~ 0) + 
( !; ~h; j ; ~ 0)

�
�

Subject to the law of motion for employed worker's human capital,

~h0 = H (~h; E)

1.3.3 Firms

Consider a �rm in sector j that is matched with a worker of type (~h; x). After the

match, the pair generatesf t (A j ; hj ) and the �rm's pro�t is (1 � ! )f t (A j ; hj ). At the

beginning of the period, shocks to the technology and the human capital are realized.

In the next period, with probability 1 � � the match continues. The �rm's lifetime

pro�ts, J (!; ~h; j ; ~ ), is such that

J (!; ~h; j ; ~ ) = (1 � ! )f (hj ; A j )+ �� E~ 0

�
(1� � (~h0))J (!; ~h0; j ; ~ 0)� � (~h0)
( !; ~h; j ; ~ 0)

�
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Subject to the law of motion for employed worker's human capital,

~h0 = H (~h; E; x)

Potential entrants post vacancies at a cost� in submarket (~h; j ) subject to the free-

entry condition,

� � q(� (!; ~h; j ; ~ ))J (!; ~h; j ; ~ )

This condition ensures that the unemployment-to-vacancy ratio in the submarket

(~h; j ) is such that the �rms have an incentive to create vacancies. Hence, in expec-

tation, the owner of the �rm makes zero pro�ts. If the free-entry condition is slack,

the cost is higher than the expected lifetime pro�ts. Hence that submarket will have

zero matches (� t (!; ~h0; j ; ~ 0) = 0 ). Analogously, if the free-entry condition binds, the

market tightness satis�es� t (!; ~h0; j ; ~ 0) > 0.

1.3.4 Equilibrium

Given the government policieswmin and 
( �), a recursive competitive equilibrium for

this economy is a set of policy functions for piece-rate wagesf e! (~h; x; ~ )g and sectoral
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choicef ej (~h; x; ~ )g, a market tightness functionf � (!; ~h; x; j ; ~ )g, a value function for

unemployed workersU(~h; x; ~ ), for employed workersV(!; ~h; x; j ; ~ ), and for �rms

J (!; ~h; x; j ; ~ ), and a distribution of individuals across states~ such that,

1. Given the shock processes, the government policies, and the aggregate law of

motion, the policy functions for the individuals solve the dynamic programming

problems.

2. The labor market tightness is consistent with the free-entry condition.

3. The aggregate law of motion of the aggregate state is consistent with the indi-

vidual policy functions.

1.4 Calibration and Results

In this section, I describe how I calibrate the parameters of the model. I set the

model period to be one quarter. I set the job destruction rate to a constant 10

percent (� = 0:1) as in Shimer [2005]. I use the following constant returns to scale

matching function (den Haan et al., 2000),

M (u; v) =
uv

[u� + v� ]1=�
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which produces a well-de�ned job �nding rate (bounded between0 and 1):

p(� ) = � (1 + � � )� 1=�

where � denotes the matching elasticity parameter, and is chosen to be� = 1:599

as in Schaal [2017]. I set the discount factor� = 0:98. I choose the cost of post-

ing a vacancy� to match the unemployment rate of3:46%, which is the average

unemployment rate from 1996 to 2000 in Mexico.15

Individual preferences over consumption are given by:

u(c) =
c1� � � 1

1 � �

I set the risk aversion parameter to a standard value,� = 2.

The human capital in each sectorj 2 f N; M g is assumed to lie on an equally spaced

grid of 20 pointshj 2 [0:2; 0:28; :::; 1:8]. The evolution of human capital of workers in

sector j follows a Markov chain, governed by two probability parameters� u and � e.

If the worker is unemployed, her human capital decreases with probability� u, and

stays with the previous human capital level with probability1 � � u. If the worker

15I consider this period to capture the moment before the entrance of China to the WTO.
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is employed in sectorj , the worker's human capital increases with probability� e in

that sector, and with probability 1� � e the human capital stays at the previous level.

The process is given by

H (hj ; E) = h0
j =

8
>>><

>>>:

hj + � e w:p: � e

hj w:p: 1 � � e

H (hj ; U) = h0
j =

8
>>><

>>>:

hj � � u w:p: � u

hj w:p: 1 � � u

For the comparative advantage of workers in each sector, I assume that workers in

sector j can substitute their human capital in sector� j , according to the following

function,

h0
� j = h0

j e
� �h 0

j

where� is a parameter that re�ects the degree of the worker's comparative advantage
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as a function of the sector-speci�c human capital where the worker is currently em-

ployed. Figure 1.13 provides the intuition of how the comparative advantage depends

on the parameter� . If � = 0, then the workers in sectorj can use their accumulated

human capital in a one-to-one relationship in sector� j . If the parameter � is greater

than 0, then the comparative advantage of workers in sectorj is ampli�ed with the

level of human capital. This means that the more time a worker spends in sectorj ,

the larger is her comparative advantage with respect to sector� j . 16 In the model,

this means that workers have less incentives to reallocate across sectors when they

have high levels of human capital.

Figure 1.13: Comparative advantage (� ) of workers in sectorj .

For the unemployed workers, I set the step size decline in the human capital,� u =

16Notice that the function is strictly increasing in h0
j , as long as1=h0

j > � .
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0:34. To estimate the probability (� u) that the human capital decreases, I target

the 14.4 log points decline in wages 1 year following the job loss independent of

the sector of the worker. � e = 0:084 denotes the step size increase in the human

capital of employed workers of type~h. The probability that a worker's human capital

increases in sectorj is denoted by� e. To estimate this probability, I target the share

of workers that experience a wage increase of8:4% in a given year. I assume the step

size� e is independent of sectorj . 17

I assume the production function in each sector is linear in the human capital of the

worker f (A j; hj ) = A j hj = z� j hj , where � j is the sector-speci�c productivity. The

aggregate productivity shock follows an AR(1) process in logs

log(zt ) = � log(zt � 1) + � t ; � t � N (0; � 2
z);

where � z = 0:008 is the standard deviation, and� = 0:75 is the persistence of the

innovation � t . I approximate the process using Rouwenhorst's method, using 4 grid

points spread across� 3 standard deviations of the mean,

For the severance payment, I assume
( !; ~h; x; j ; ~ ) = � (!f (A j ; hj )) , where� is the

fraction of a quarterly wage that is paid to the worker, I choose this parameter to

17Although I could allow these parameters to di�er by sector, I do not �nd substantial di�erences
between sectors in terms of the fraction of workers who experience a wage increase of8:4%.
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match the mandatory severance payment that any �rm in Mexico has to pay in case

of �ring a worker. I assume that before the China shock the initial relative produc-

tivities between sectors is equal to one (� M = � N = 1) before the implementation of

the China shock. To calibrate the productivity of the exposed sector after the shock

� CS
M , I target the relative change in value added of the non-exposed sector relative to

the exposed sector from 2000 to 2008. The value added in the non-exposed sector

increased 10.75 percent, while the exposed sector declined 24.1 percent. Since I nor-

malized the productivity of both sectors to one before the shock, I target the relative

change of 31.4 percent.

In Table 1.1 I summarize the non-estimated parameters of the model, and table 1.2

summarizes the estimated parameters using the simulated method of moments.

1.4.1 Comparison between the Model and the Empirical Find-

ings

In this section, I compare the results of the quantitative exercise to the empirical

�ndings from section 3. I simulate the model with 40,000 workers for 200 periods,

burning the �rst 100 periods. To compare the model results to the empirical �ndings,

I �rst construct annual wages in the same fashion as in the empirical part. Since

each period is a quarter, I add the income of each worker in a given year and divide

it by the number of quarters with positive income. I consider the model worker as
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Table 1.1: Non-estimated parameters

Parameter Value Description
� 1:599 Labor search match elasticity
� 0:98 Discount factor
� 0:99 Survival probability
� N 1 Non-exposed sector productivity before the China Shock
� M 1 Exposed sector productivity before the China Shock
� 2 Risk aversion parameter
b 0:2 Home production
� e 0:084 Human capital increase when employed
� u 0:34 Human capital decrease when unemployed
� z 0:008 Standard deviation of the aggregate productivity process
� 0:75 Persistence of the aggregate productivity process
� 0:1 Exogenous job destruction rate
� 25% Severance payment as a fraction of the wage

displaced in a given year if she was unemployed for at least one quarter. Then, I run

regression 1.2 for displaced workers in each sector relative to non-displaced workers

in a given year. Figure 1.14 plots the comparison between the coe�cients of the

regression that comes from the model and the one that comes from the empirical

part. The �rst thing to notice is that the model cannot explain the drop for the

exposed workers (see Figure 1.14a). This result is expected, given the assumption

that workers in both sectors have the same probability of decreasing human capital.18

Figure 1.14b shows that the model is able to replicate the job loss, although it predicts

18This assumption is justi�ed by replicating the econometric analysis for both sectors of displaced
workers in 1994. I �nd that the gap between the job loss in both sectors is statistically equal to
zero. As in 2001, this period experienced a contraction in the Mexican economy (also know as the
�Peso Crisis�).
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a full recovery in wages after nine years.

(a) Job loss in the Exposed Sector. (b) Job loss in the Non-Exposed Sector.

Figure 1.14: Job loss: Model vs Empirical
Notes: The black (red) lines represent the deviation in logs of non-exposed (exposed)
displaced workers relative to non-separators in year 2001. The dashed lines represent
95 percent con�dence intervals. Standard errors are clustered at the level of the �rm
where the worker was displaced. The purple squared lines represent the log deviations
of displaced workers relative to non-separators in the model. The 0 represents the
displacement year.

I now explore how well the model can perform with respect to the distributional

e�ects in a given displacement year. I follow the same procedure as in the empirical

analysis. I rank workers according to the past three-year average income to the

displacement year and run a separate regression for workers at the bottom 20th

percentile of the income distribution and workers at the top 20th percentile.19 Figure

1.15 plots the job loss for di�erent percentiles of the permanent income distribution

for each sector. Not surprisingly, �gure 1.15b misses the large job loss observed in

the data. In the China Shock section, I explore how the comparative advantage

19See section 3 for more details about how I run the regressions.

48



mechanism can account for the signi�cant decline in wages of high-income workers.

Notice that for workers at the bottom of the income distribution, the model is able

to follow the wage recovery after a layo� closely. Part of this is explained by the

minimum wage constraint that enables workers to �nd jobs above the minimum wage

threshold. In the next section, we explore the role the minimum wage plays in the

decline of low-income workers.

1.4.2 The e�ects of the Minimum Wage in the scarring e�ect

In this section, I use the model to decompose the e�ects of the minimum wage in the

wage loss of workers. To quantify the minimum wage e�ects, I solve the model for

an economy in which the minimum wage is zero (wmin = 0), holding the remaining

parameters constant. Notice that before implementing the China shock, both sectors

are treated equally. Hence, to explore the e�ects of the minimum wage, I plot the

e�ects on job loss for the whole economy. Figure 1.16 plots the coe�cients of the

displaced workers for the calibrated minimum wage and for the economy without

the minimum wage The minimum wage ampli�es the scarring e�ect in 3 log points

relative to an economy without the minimum wage.

In Figure 1.17 I decompose the e�ect for low (bottom 20th percentile) and high-

income workers (top 20th percentile) for each sector. From this �gure, we can con-

clude that the minimum wage only explains around . One of the reasons is that
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(a) Job loss in the Exposed Sector: Bottom
20th percentile.

(b) Job loss in the Exposed Sector: Top 20th
percentile.

(c) Job loss in the Non-Exposed Sector: Bottom
20th percentile.

(d) Job loss in the Non-Exposed Sector: Top
20th percentile.

Figure 1.15: Job loss for di�erent percentiles: Model vs Empirical
Notes: The black (red) lines represent the deviation in logs of non-exposed (exposed)
displaced workers relative to non-separators in year 2001. The dashed lines represent
95 percent con�dence intervals. Standard errors are clustered at the level of the �rm
where the worker was displaced. The purple squared lines represent the log deviations
of displaced workers relative to non-separators in the model. The 0 represents the
displacement year.
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Figure 1.16: Job loss for di�erent Minimum Wage
Notes: The dark purple area represents the log deviation of displaced workers relative
to non-separators in the model with zero minimum wage. The light blue area represent
the log deviation of displaced workers relative to non-separators in the model with
minimum wage equal to 0.32. The 0 represents the displacement year.
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workers at the bottom of the income distribution have wages closer to the minimum

wage, so it is binding for a large fraction of them. Figure 1.17b shows how the mini-

mum wage does not play a role in explaining the drop in the wage of workers at the

top of the income distribution. For workers at the bottom of the distribution, the

gap between the wage job loss for the economy with zero minimum wage and the

economy with a minimum wage of 0.32 is around 22 log points.

(a) Job loss for the bottom 20th percentile of the
income distribution.

(b) Job loss for the top 20th percentile of the
income distribution.

Figure 1.17: Job loss for di�erent percentiles and di�erent Minimum Wage schedules
Notes: The dark purple area represents the log deviation of displaced workers relative
to non-separators in the model with zero minimum wage. The light blue area represent
the log deviation of displaced workers relative to non-separators in the model with
minimum wage equal to 0.32. The 0 represents the displacement year.
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1.4.3 The �China Shock� in Mexico

In this section, I perform a quantitative exercise to model the "China Shock." To

capture the e�ect of the shock, I calibrate the sector-speci�c productivity after the

shock to match the change in value added of the exposed sector relative to the non-

exposed sector from 2000 to 2008. The data shows a 24 percent decline in the value

added in the exposed industries. The value of the calibrated productivity after the

shock is� CS
M = 0:61. I assume workers have rational expectations and expect the

shock to be permanent. I solve the model and store the policies under the steady state

of the new economy. Given that the model is Block Recursive, the distribution of

agents across states does not alter the market tightness functions. It is only through

the path of productivities � CS
M , individuals' policy functions and market tightness

depend on the distribution of agents across states. Given the permanent shock, I

simulate the transition path for 40,000 workers. As in the empirical analysis, I run

regression 1.2 taking as the displacement year when the change in� CS
M takes place.

Figure 1.18 displays the regression coe�cients for displaced workers in the exposed

sector. In the model, there is a sudden drop in the year of the shock, and workers

recover at a relatively constant rate. Given the calibrated productivity, the model

overpredicts the initial wage losses of workers in the exposed sector. Part of this

e�ect is explained by the parameter� , which captures the comparative advantage

of workers in a particular sector. In the data, the exposed and non-exposed workers
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in the middle of the distribution have similar losses after displacement. Given the

parametric assumption for� , the workers in the middle of the distribution would also

experience loses from reallocation.

Figure 1.18: Job loss for the Exposed sector: Model vs Data.
Notes: The graph displays the relative deviation in logs of displaced workers in each
sector relative to non-separators in year 2001. The dashed lines represent 95 percent
con�dence intervals. Standard errors are clustered at the level of the �rm where the
worker was displaced. The 0 represents the displacement year. The purple squared
line represents the log deviations of displaced workers in the exposed sector relative
to non-separators in the model.

In Figure 1.19, I plot the regression coe�cients of workers at the top 20th percentile

of the income distribution in the model and the data. Notice that we targeted the

parameter � to match the initial wage loss for these workers. Although the initial

drop is close to the data, the model misses explaining the wage recovery for these

workers.
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Figure 1.19: Job loss for the Exposed sector, top 20th percentile: Model vs Data.
Notes: The graph displays the relative deviation in logs of displaced workers in the
exposed sector of workers at the top 20th percentile of the income distribution relative
to non-separators in year 2001. The dashed lines represent 95 percent con�dence
intervals. Standard errors are clustered at the level of the �rm where the worker was
displaced. The 0 represents the displacement year. The purple squared line represents
the log deviations of displaced workers in the exposed sector relative to non-separators
in the model.
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In �gure 1.20 , I show that the model can endogenously generate the reallocation

of workers across sectors. In the model, the reason there is not a sudden decline in

the share of workers is that workers are not allowed to quit or do on-the-job search.

This means that workers need to wait to be separated from the match to decide if

they reallocate to a di�erent sector. As a result, the share of workers in the exposed

sector stabilizes in the model after six years.

Figure 1.20: Share of Exposed workers relative to total workers.
Notes: The graph displays the share of workers in the exposed sector relative to the
total workers. The circled black line represents the share of exposed workers in the
data. The purple squared line represents the share of exposed workers in the model.
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Distributional e�ects of the China Shock

To calculate the welfare criterion, I add the lifetime discounted income of individuals

for two versions of the economy: the economy with the sector-speci�c shock and the

economy without the shock. I decompose the analysis for di�erent deciles of the

income distribution. As in the previous sections, I rank workers according to their

three-year average income previous to the shock. 1.3 shows the results of the welfare

calculations for the exposed workers in the model. As we can see from the table,

workers' welfare decrease with their permanent. This result is explained by the fact

that the comparative advantage is ampli�ed when workers accumulate human capital

in each sector. Hence, the switching costs experienced by workers with low levels of

human capital are not as signi�cant as the switching costs of workers at the top of

the income distribution.

1.5 Conclusion

In this paper, I document a heterogeneous scarring e�ect for workers who were em-

ployed in industries a�ected by the entrance of China to the WTO. Workers at the

bottom of the income distribution su�ered lower losses relative to workers at the top.

To rationalize my empirical �ndings, I developed a directed search model that can

account for the scarring e�ect after a displacement episode. The minimum wage can
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Table 1.3: Welfare e�ects in Exposed workers for di�erent deciles

Welfare
Decile % Change
I -1.3%
II -3.4%
III -8.4%
IV -19.0%
V -23.1%
V I -25.1%
V II -30.3%
V III -32.3%
IX -33.3%
X -34.7%

Notes: The reported numbers are welfare averages within each decile.

explain part of the shape of the job loss for workers at the bottom of the income

distribution. However, it cannot account for all of it. I performed a quantitative

analysis that can reproduce the reallocation of workers from the exposed sector to

the non-exposed sector after the China shock. The welfare analysis shows that work-

ers at the top of the income distribution are the ones that experienced the largest

losses. This phenomenon is partly explained by the evolution of the comparative

advantage of workers in the exposed sector. Workers that spent more time accumu-

lating human capital in the exposed sector su�ered higher losses from switching to

the non-exposed sector.
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Chapter 2

The Minimum Wage and the Increase

in Earnings Inequality in Mexico

2.1 Introduction

Since the late 1980s, Mexico has witnessed signi�cant shifts in earnings inequality,

mirroring the experiences of other Latin American economies during similar periods.

While countries like the US and many developed nations have seen a rise in inequality

over the past decades, Mexico has experienced an even more pronounced increase,

with a surge of 29 log points compared to the 4 log point increase observed in the

US. This paper seeks to unravel the factors and dynamics driving this substantial

rise in earnings inequality in Mexico.
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To achieve this, we harness a comprehensive administrative linked employer-employee

dataset, encompassing data on numerous job spells from 1988 to 2012. By consis-

tently applying the additive worker and �rm �xed e�ects model, as proposed by

Abowd et al. [1999] (commonly referred to as the AKM model), we aim to quantify

the contributions of both �rm and worker-speci�c factors to the changes in Mexican

earnings inequality. In a subsequent phase, we integrate this earnings decomposition

with a detailed set of worker demographics and �nancial data for Mexican �rms.

This amalgamated data enables us to scrutinize the transmission from worker and

�rm characteristics to pay within a major developing economy. Our analysis di�er-

entiates between shifts in the distribution of worker and �rm characteristics and the

evolving returns to these characteristics.

Our investigation uncovers three salient �ndings. Firstly, the minimum wage has

been instrumental in driving the surge in earnings inequality, particularly during the

early 1990s. Secondly, worker heterogeneity stands out as the primary force behind

earnings inequality in Mexico. From 1988 to 2012, the variance due to worker e�ects

consistently held a commanding in�uence over the earnings distribution. Lastly,

while �rms undeniably impacted earnings inequality, their e�ects showcased remark-

able stability throughout the period under consideration.

A pivotal factor in the pronounced increase of earnings equality is the trajectory

of the nominal minimum wages. While these wages were periodically adjusted, the
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increments often failed to keep pace with in�ation during the 1990s. As a result,

wage disparities were accentuated, especially a�ecting those at the lower end of the

earnings distribution. Figure 2.1 illustrates a parallel between the rise in inequality

and the decline in the minimum wage. From 1988 to 2000, while the minimum wage

saw a decline of over 50 log points, the variance of log earnings surged by nearly 70

log points.

These insights underscore the need for a comprehensive understanding of Mexico's

earnings inequality dynamics. Any theory aiming to explain the observed trends

should reconcile with the following facts: (i) the trajectory of minimum wages, par-

ticularly its lag behind in�ation, has been a central factor in�uencing earnings dis-

parities; and (ii) �rm-level pay disparities play a signi�cant role in initial inequality

levels and its subsequent shifts. Our analysis suggests that changes in remuneration

policies have been pivotal in shaping Mexico's earnings inequality shape over the

studied period.

Related Literature Our work intersects with two broad strands of Literature.

Initially, we dissect earnings based on worker and �rm di�erences in a developing

context. As vast, administrative datasets linking employers and employees become

more accessible, there's a increasing interest in understanding how �rms in�uence

wages. A foundational piece in this domain by AKM distinctly analyzes the variances

in pay due to worker and �rm di�erences. Their research underscores the signi�cance
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of �rms in elucidating wage dispersion using a French employer-employee data. This

observation is echoed in studies from various countries like Germany (Card et al.

[2013]), Brazil (Alvarez et al. [2018]), Sweden (Bonhomme et al. [2019]), Denmark,

the US (Song et al. [2019]), , to name a few. Some contemporary studies, aligned

with our methodological approach, employ the AKM model to assess shifts in earn-

ings elements over speci�c intervals. For instance, Card et al. [2013] identi�ed that

variances in �rm-speci�c pay components were key to the escalating wage inequality

in West Germany. Similarly, Song et al. [2019] emphasized the pivotal role of �rms

in the surge of US wage inequality post-1980, with a particular focus on the growing

tendency to match similar workers to speci�c �rms.

Second, we contribute to the literature that studies the e�ects of minimum wages on

labor market outcomes. A signi�cant portion of this research focuses on the impact

of minimum wages on employment, as exempli�ed by studies like Card and Krueger

[1994]. Another subset of studies, from authors such as Fortin and Lemieux [2015]

and Grossman [1983], evaluates the distributional implications of minimum wages,

especially in developed nations. Lee's (1999) in�uential work stands out, highlighting

the pronounced e�ects of minimum wages on the lower spectrum of the U.S. wage

distribution. Building on Lee [1999] seminal paper, Autor et al. [2016] argues that the

e�ects of minimum wages might be hard to distinguish from data inaccuracies when

using U.S. household survey data. Our research diverges from these by leveraging
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administrative records to assess the rami�cations of a substantial minimum wage

hike in a developing context, speci�cally Mexico. Our paper is close to Alvarez et al.

[2018], but it distinguishes from it by studying the role of the minimum wage in

Mexico. Our �ndings underscore pronounced spillover e�ects across a broad part of

the wage distribution, which we attribute to the more binding nature of the minimum

wage and the variability in �rm compensation strategies in Mexico.

Figure 2.1: Variance of log-Earnings in Mexico and the Minimum Wage

Note: The analysis is based on males of age 25-60. For a detailed breakdown, refer
to the text.

2.2 Institutional Background in Mexico

Over the past few decades, Mexico has experienced signi�cant shifts in its economic

landscape, with wage inequality and the role of the minimum wage at the forefront of

these changes. This section provides an institutional background on the evolution of
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wage inequality in Mexico, with a particular focus on the dynamics of the minimum

wage.

2.2.1 Historical Context of Inequality

Starting in the mid-1980s, the Mexican government embarked on an ambitious pro-

gram of economic reforms. A cornerstone of this initiative was the privatization of

numerous state-owned enterprises. This move was aimed at reducing the state's role

in the economy, promoting e�ciency, and attracting foreign investment.

Simultaneously, Mexico pursued aggressive trade liberalization policies. The govern-

ment sought to open its markets to international competition, believing that such

a move would modernize the economy. This led to a signi�cant increase in imports

and exports, reshaping the country's industrial and employment landscape.

Concurrent with these economic reforms, there were signi�cant changes in the labor

market. The power of labor unions, traditionally strong in Mexico, was curtailed.

This was achieved through legislative changes that reduced the bargaining power of

unions and made it easier for �rms to hire and �re workers. As a result, the labor

market became more �exible, but it also led to increased job insecurity for many

workers.

The changes in Mexico did not occur in isolation. During this period, there was a

generalized increase in wage inequality in many developed economies, particularly in
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the United States. As Mexico's largest trading partner, economic trends in the U.S.

had a profound impact on Mexico. The rise in U.S. wage inequality put additional

pressure on Mexican wages, especially in sectors that were closely integrated with

the U.S. economy. Furthermore, the period saw a surge in international migration

from Mexico to the United States. This migration a�ected the domestic supply of

labor in Mexico, with potential implications for wage structures.

2.2.2 The Role of the Minimum Wage

The minimum wage has been a central feature of Mexico's labor market since its in-

troduction in the Federal Employment Code of 1931. Its role, however, has evolved

signi�cantly over the years, especially in relation to the broader trends of wage in-

equality.

Between 1988 and 2001, the real value of the Mexican minimum wage saw a pro-

nounced decrease, falling by approximately 50%. This reduction was especially note-

worthy given the minimum wage's longstanding role as a benchmark in the Mexican

economy. Historically, numerous �nancial metrics, including wages, bene�ts, pen-

sions, and even �nes, were set in relation to the minimum wage. The signi�cant

decline can be largely attributed to the fact that, while nominal minimum wages

underwent periodic adjustments, these revisions frequently lagged behind in�ation.

65



Consequently, the purchasing power of those earning the minimum wage eroded, in-

tensifying wage disparities, particularly among those at the bottom of the earnings

distribution.

The setting of the minimum wage was overseen by a tripartite National Commission

for Minimum Wages, comprising representatives from business, labor unions, and the

government. From 1986, municipalities were categorized into one of three "minimum

wage areas" (A, B, and C), with Area A having the highest minimum wage and Area

C the lowest. The assignment aimed to ensure a roughly equivalent real value of the

minimum wage across municipalities.

2.2.3 Quality Upgrading

For several years prior to the peso crisis in 1994, the Mexican government con-

strained the peso to vary within a narrow band. This period was marked by signi�-

cant economic shifts, with the signing of the North American Free Trade Agreement

(NAFTA) in the 1990s introducing new dynamics.

Verhoogen [2008] highlights a shift in the manufacturing sectors towards high-quality

varieties, which had distinct implications for labor demand across di�erent skill lev-

els. The demand for frontline production workers, termed `técnicos', who typically

possess a junior high school education and have a set starting wage, appeared to
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wane. Conversely, there was a marked uptick in demand for skilled blue-collar work-

ers, referred to as specialists. These individuals, tasked with maintaining robots

and other automated machinery, usually completed a three-year post-secondary vo-

cational program and see an enhancement in their starting wages.

2.3 Data

The main datasets underpinning the �ndings of this paper encompass three sources.

Firstly, there's the employer-employee matched data, curated and overseen by the

Instituto Mexicano del Seguro Social (IMSS), which serves as the Mexican Social

Security Administration. Secondly, the ENOE (Encuesta Nacional de Ocupación

y Empleo), a quarterly population survey orchestrated by the Instituto Nacional

de Estadisticas, Geografía, e Informacion (INEGI), the o�cial statistical body of

the Mexican government. This survey succeeded and integrated the functions of

the ENEU (Encuesta Nacional de Empleo Urbano) and the ENE. Additionally, for

speci�c analyses, the ENEU dataset is also utilized, providing a comprehensive view

of urban employment trends prior to the inception of ENOE.

2.3.1 IMSS

The primary data for this research is the con�dential matched employer-employee

dataset curated by IMSS. This dataset encompasses the entirety of Mexico's social
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security records from 1988 through 2005. It captures earnings details for all individu-

als with a Social Security number, for whom employers remit payroll taxes, excluding

government sta�. The earnings data, capped at 25 times the minimum wage in Mex-

ico City, encapsulate wages, salaries, bonuses, in-kind bene�ts, and commissions.

Employers must register their employees with IMSS at the "establishment" level.

For the purposes of this study, the Registro Patronal, which is de�ned as an estab-

lishment, is used to de�ne a �rm. Employers are obligated to report comprehensive

compensation, duration of employment, and the nature of employment (full-time or

part-time) for each worker. As per the Social Security Law (Ley del Seguro Social),

any hiring, termination, or alteration in a worker's compensation must be reported to

IMSS within �ve business days. Employers are categorized into one of 276 industry

sectors.

2.3.2 ENEU

The National Urban Employment Survey, or ENEU, is a collaborative initiative be-

tween the National Institute of Statistics and Geography (INEGI) and the Ministry

of Labor (STPS). Initiated in January 1983, its primary aim is to gather data on the

occupational attributes of the urban population, supplemented by other demographic

and economic insights to enrich labor-related analyses. The survey also sheds light
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on the nuances of housing features and detailed sociodemographic breakdowns, seg-

mented by gender, for both the economically engaged and disengaged populations.

Key metrics derived from the survey encompass labor participation rates, structural

employment nuances, and the nature of work conditions.

2.3.3 ENOE

Initiated in 2005, the ENOE is a quarterly survey executed by the National Institute

of Statistics and Geography (INEGI). It emerged as a uni�ed successor to both the

ENEU and ENE surveys from preceding years. The primary aim of ENOE is to amass

data on occupational trends at a national scale, supplemented by other demographic

and economic metrics to deepen the understanding of labor dynamics.

This survey o�ers insights into the attributes and working conditions of both the

economically active and inactive sectors of the population. It also provides data on

occupation, housing, and household structures.

2.4 Earnings Inequality in Mexico from 1988-2012

In this section, we delve into the trajectory of earnings inequality in Mexico over a

span of 25 years, focusing on our sample of prime-age males. We aim to elucidate

the patterns and shifts in earnings disparities, and subsequently, we will present

suggestive evidence pointing towards the minimum wage as a pivotal source of this
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inequality.

2.4.1 Earnings Inequality Over Time

Mexico, starting from 1988, has witnessed �uctuations in earnings inequality. Figure

2.2 illustrates this by plotting the variance of log earnings from 1988 to 2012. In

1988, the variance of log earnings stood at 0.34. It saw a steady increase, peaking

at 0.63 in 1999. After 2001, there was a slight decline, with the variance settling at

0.6 by 2012. To provide a comparative perspective, while Mexico experienced these

�uctuations, countries like the US witnessed a rise in the variance of log annual

earnings over similar periods. To provide a comparative perspective, while Mexico

experienced a surge of 29 log points in the variance from 1988 to 2001, countries like

the US witnessed a more modest increase, with a rise of just 4 log points over the

same period (Song et al. 2019).
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Figure 2.2: Variance of log-Earnings in Mexico

Note: The analysis is based on males of age 25-60. For a detailed breakdown, refer
to the text.

To further understand the nuances of earnings inequality in Mexico, we analyze

two speci�c measures: the P50-P10, which measures the di�erence in log earnings

between the median and the 10th percentile of the wage distribution, and the P90-

P50, which captures the disparity between the 90th percentile and the median. To

facilitate comparison over time, the series for each di�erence was normalized to zero

in 1988.
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Figure 2.3: Earnings Inequality in Mexico

Note: Each time series represents the evolution of the di�erence in log-earnings for
di�erent percentiles of the earnings distribution.

Figure 2.3 illustrates the dynamics of earnings inequality over the period in question.

Starting from a baseline in 1988, the P90-P10 di�erence, which captures overall

earnings inequality, saw a steady increase, peaking at 0.68 in 2000. This suggests

that the earnings gap between higher earners (90th percentile) and lower earners

(10th percentile) widened considerably during this period.1

Breaking this down further, the P50-P10 di�erence, which focuses on the lower half of

the earnings distribution, also experienced a rise, reaching its zenith at 0.39 in 2001.

This indicates that the median earnings pulled away from the lower 10th percentile

earnings, contributing to the widening inequality.

1In Appendix B, we overlay a graph of this inequality measure with the Minimum Wage spanning
the more concise period from 1988 to 1994.
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On the other hand, the P90-P50 di�erence, which captures the disparity in the upper

half of the earnings distribution, saw its peak at 0.30 in 1998. This suggests that

during the late 1990s, the earnings of the top 10% grew faster relative to the median

earnings, further exacerbating overall earnings inequality.

Post-2001, as depicted in Figure 2.3, there appears to be a general trend of decreas-

ing earnings inequality, especially in the lower half of the distribution (P50-P10),

which decreased to 0.29 by 2012. However, the P90-P50 di�erence remains relatively

elevated at 0.29 in 2012, indicating persistent earnings disparities in the upper half

of the distribution.

In summary, the period from 1988 to 2012 witnessed signi�cant shifts in earnings

inequality in Mexico. While the late 1990s and early 2000s were characterized by

widening disparities, there seems to be a subsequent trend towards a narrowing gap,

especially for the lower half of the earnings distribution. However, disparities in the

upper half remain a concern, as clearly visualized in Figure 2.3.

2.4.2 Earnings Inequality and the Role of Firms

The landscape of earnings inequality is multifaceted, and while individual charac-

teristics play a signi�cant role, the in�uence of �rms cannot be understated. In

particular, the wage policies of �rms, especially in relation to the minimum wage,

can o�er profound insights into the dynamics of earnings disparities. In this section,
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we delve into the trajectory of earnings inequality by examining �rms that pay close

to the minimum wage and those that pay signi�cantly above it.

To understand the role of �rms in shaping earnings inequality, we categorized �rms

into two groups:

1. Firms Close to the Minimum Wage: These are �rms where the average wage

below the median wage. This is to focus on �rms that pay wages closer to the

minimum wage.

2. Firms Far from the Minimum Wage: These �rms pay their employees higher

average wages, and in general pay above the minimum wage.

For each category, we compute the variance of log earnings from 1988 to 2012. To

facilitate comparison over time, the variance for each group was normalized to zero

in 1988. Figure 2.4 shows the comparison between the two time series.

Starting from a baseline in 1988, where the variance of log earnings for �rms close

to the minimum wage was normalized to 0, there has been a noticeable increase in

this variance. By 1994, the variance had reached its peak at approximately 0.19.

Following this peak, the variance exhibited a decline, reaching a low of around 0.12

by 2012. This pattern suggests that within this group of �rms, wage disparities

expanded rapidly until the mid-1990s, after which they began to contract, yet the

gap between the highest and lowest earners remained wider than it was in the late

1980s.
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For �rms that pay above the minimum wage, the variance of log earnings followed

a distinct trajectory since the baseline year of 1988, where it was normalized to 0.

The variance witnessed a steady ascent, reaching its initial peak of approximately

0.18 in 1999. Post this peak, there was a slight decline, but this trend reversed in

the subsequent years. The variance climbed again, reaching another notable peak of

around 0.16 in 2012. This evolving pattern underscores that wage disparities within

these �rms have been dynamic. The �uctuations suggest that even among �rms that

pay well above the minimum wage, the wage gap has been in �ux, re�ecting broader

economic and industry-speci�c trends.

This data underscores the pivotal role �rms play in shaping earnings inequality.

The pronounced variance, especially evident in �rms close to the minimum wage,

hints at diverging wage policies or practices within these entities. While some �rms

might have maintained stagnant wages, others could have o�ered incremental raises,

leading to expanding disparities. These patterns could be in�uenced by broader eco-

nomic forces, encompassing industry-speci�c trends, regional economic disparities,

and overarching macroeconomic factors. Furthermore, the pronounced variance in

�rms near the minimum wage in the earlier years might be indicative of the declining

real value of the minimum wage exacerbating wage disparities within these �rms.
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Figure 2.4: Earnings Inequality Over Time: A Comparison Between Firms Close to
and Far from the Minimum Wage

Note: Each time series represents the evolution of the variance in log-earnings for
�rms that are close/far from the minimum wage.

Variance Decomposition

We can dissect the total variance of log earnings into two main components: those

that occur within �rms and those that arise between di�erent �rms. Let's denote yi;j
t

as the log earnings of an employeei at �rm j during time t. This can be expressed

as:

yi;j
t = �yt

j +
�
yi;j

t � �yt
j
�

(2.1)

Here, �yt
j represents the average earnings for �rmj . With some basic algebraic

manipulation, the total variance can be split into:
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Figure 2.5: Between and Within Earnings Inequality: A Comparison Between Firms
Close to and Far from the Minimum Wage

(a) Variance of log Earnings: Between com-
ponent

(b) Variance of log Earnings: Within compo-
nent

Notes:Each time series represents the evolution of the between and within variance in log-earnings for �rms that
are close/far from the minimum wage.

var(yi;j
t ) = varj ( �yt

j ) +
X

j

! j � vari (yi;j
t ji 2 j ) (2.2)

In this equation, the �rst term captures the variance in average earnings across dif-

ferent �rms, while the second term represents the average variance of earnings within

�rms, weighted by their employment share. The weight! j signi�es the proportion

of employees at �rm j relative to the entire sample. By examining the variances for

�rms above and below the minimum wage separately, we can gain insights into how

wage policies and disparities di�er across these two categories of �rms.

From Figure 2.5 we can see that �rms close to the minimum wage,the variance

reached its peak at approximately 0.08 in 1994. This was followed by a decline, with
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the variance dropping to around 0.05 by 2012. This trajectory suggests that the

disparities in earnings due to di�erences between �rms close to the minimum wage

expanded until the mid-1990s and then began to contract. However, the disparities

in 2012 remained signi�cantly higher than in 1988.

For �rms far from the minimum wage, the between-�rm variance started from a

baseline of 0 in 1988 and witnessed a more gradual and consistent increase over the

years. By 2012, the variance had reached approximately 0.08. This pattern indicates

that the disparities in earnings due to di�erences between �rms that pay far above

the minimum wage have been steadily increasing over the years.

The increasing between-�rm variance for �rms close to the minimum wage until the

mid-1990s suggests that during this period, some �rms might have been able to o�er

better wages than others, leading to growing disparities. However, the subsequent

decline indicates a convergence in wage policies or external factors leading to a re-

duction in these disparities.

Figure 2.5 also shows the within component of the variance. For �rms close to the

minimum wage, there was a signi�cant increase in this variance. By 1994, the vari-

ance reached its peak at approximately 0.11. After this peak, there was a slight de-

cline, but the variance remained relatively high, settling at around 0.08 by 2012. This

trajectory suggests that within �rms close to the minimum wage, wage disparities

expanded until the mid-1990s. After this period, while there was some contraction,
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the disparities remained pronounced, indicating persistent wage di�erences among

employees within the same �rm.

For �rms far from the minimum wage, the variance witnessed a consistent increase,

reaching a peak of approximately 0.01 in 1996. By 2012, it slightly decreased to

0.08. This pattern indicates that wage disparities within �rms that pay well above

the minimum wage have been on the rise over the years, with minor �uctuations.

From Figure 2.5, it becomes clear that the between-�rm variance is the primary

factor distinguishing the two types of �rms. This variance underscores the dispari-

ties in average earnings across distinct �rms. An expanding between-�rm variance,

especially for those �rms nearer to the minimum wage, suggests various underlying

mechanisms. One plausible explanation is that these �rms may adjust their wage

structures di�erently in response to a reduction in the minimum wage.2

Wage Changes for Di�erent Workers

To comprehensively analyze wage dynamics during the 1990s, we focused on a sam-

ple capturing 1-year wage changes. This methodology illuminates short-term �uc-

tuations and trends in earnings, o�ering a detailed snapshot of the wage landscape

during this critical decade. Central to our analysis are 'stayers'�individuals who

remained with the same �rm across consecutive years. By zeroing in on this group,

2The results of the variance decomposition in levels, along with analyses using di�erent levels
of winsorization, can be found in Appendix B.
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we sidestep wage variations that might arise from job switches, promotions, or in-

dustry transitions. As a result, the wage changes we observe are largely indicative

of adjustments within a consistent employment context. This approach underscores

the in�uence of �rm-level wage policies and the broader economic environment on

stable employment relationships. For data construction, we computed the 1-year

wage change for each worker and then ranked them based on their wage percentile

in the initial period ( t � 1). This strategy ensures our analysis is anchored in the

genuine wage adjustments workers experienced, setting a solid groundwork for our

investigation into the minimum wage's impact.

Figure B.4 indicates a pronounced variation in wage changes across the earnings

distribution during the 1990s. Notably, workers in the lower percentiles often faced

stagnating or declining wages in the early part of the decade, while their counterparts

in higher percentiles enjoyed more favorable wage growth. This pattern suggests

an accentuation of wage inequality during this period.In Appendix B, we delve into

additional intriguing patterns and provide robustness checks, including analyses with

varying levels of winsorization.
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Figure 2.6: Wage Changes for Stayers

Note: Each time series represents the evolution of 1-year wage changes for di�erent
percentiles of the wage distribution

The Role of Minimum Wage: The minimum wage, while directly in�uencing the

earnings of workers at the wage �oor, also exerts indirect e�ects up the wage distri-

bution. Adjustments to the minimum wage can lead to broader wage recalibrations:

A rise in the minimum wage can spur wage growth for workers earning near this

threshold and potentially in�uence �rms to adjust wages for those slightly above to

maintain internal wage hierarchies. Conversely, a stagnant or declining minimum

wage, especially when adjusted for in�ation, can exert downward pressure on wages

in the lower-to-middle parts of the distribution. Our �ndings also highlight that �rm-

level wage adjustments often paralleled individual wage changes, underscoring the

interplay between broader economic trends and �rm-speci�c policies. The minimum
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wage, by in�uencing �rm-level wage structures, especially in sectors with a signi�cant

proportion of low-wage workers, can lead to the wage dynamics we observe.

Contextualizing the 1990s: The challenges of the 1990s, from globalization to tech-

nological shifts, necessitated adaptive labor market policies. If the minimum wage

adjustments lagged behind rising living costs or productivity gains, it could partly

explain the wage disparities observed. The widening wage gap between di�erent earn-

ings percentiles in our data might be indicative of a minimum wage that failed to

adequately anchor the lower end of the wage distribution during this transformative

decade.

2.4.3 Econometric Model of Worker and Firm Dynamics

Our �ndings highlight the signi�cant role �rms might play in shaping earnings in

Mexico. Drawing from these insights, we employ high-dimensional �xed e�ects econo-

metric models, accounting for latent variations in both workers and �rms. To docu-

ment the evolution of inequality components, we segment our model estimation across

twelve intervals: 1988�1991, 1991�1993, and so on until 2010�2012. Subsequently, we

correlate the deduced �rm and worker e�ects with their observed attributes, aiming

to discern the underlying catalysts behind the temporal shifts in pay components.

In our study of wage dynamics, we adopt the methodology presented by Card et al.
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[2013]. We segment our analysis into twelve distinct three-year intervals. To delin-

eate the individual and �rm contributions to pay, a dataset that contains workers

and their corresponding employers over time is indispensable. Our dataset, sourced

from Mexico, �ts this criterion. Within our designated three-year subperiods, we

document a set ofI workers a�liated with J �rms, resulting in N worker-years.

Let J (i; t ) symbolize the employer of workeri in year t. We denote earnings as

yit , a worker component� i , a �rm component � J (i;t ) , a year e�ect � t , and an error

component " it . For each interval, denoted by periodp, we estimate the following

regression::

logyp
it = � p

i + � p
J (i;t ) + � p

t + "p
it (2.3)

We assume the error component adheres to the strict exogeneity condition:

E("p
it j�

p
i ; � p

J (i;t ) ; � p
t ) = 0 (2.4)

Our initial model does not account for observable worker and �rm attributes. Instead,

in a subsequent stage, we correlate estimated �xed e�ects with these observables.

This approach aids in understanding the underlying factors the worker and �rm

e�ects might represent.

In the context of the AKM model, a �connected set" refers to a group of �rms and
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workers such that there is su�cient worker mobility (i.e., workers moving between

�rms) within the group to allow for the identi�cation of both worker and �rm e�ects.

If there's no movement of workers between two �rms, it's impossible to disentangle

whether wage di�erences between those �rms are due to �rm-speci�c factors or the

di�erent compositions of workers at each �rm. Given that the largest connected set

of connected workers covers around 95 percent of all workers in each subperiod, the

restriction about the connected set appears to be of little concern.

2.4.4 Variance Decomposition

Based on our estimated model, we can decompose the variance of log earnings within

any subperiod into various components:

Var(log yp
it ) = Var(�̂ p

i ) + Var(�̂ p
J (i;t )) + Var(� p

t ) + 2 Cov(�̂ p
i ; �̂ p

J (i;t ))

+ 2Cov(�̂ p
i ; � p

t ) + 2 Cov(�̂ J (i;t ) ; � p
t ) + Var("p

it ) (2.5)

This decomposition allows us to understand the contributions of individual workers,

�rms, and temporal trends to the overall variance in earnings.
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2.4.5 AKM Decomposition

Table 2.1 provides a detailed variance decomposition based on the AKM model es-

timation results for Mexico across various periods ranging from 1988 to 2012. The

table breaks down the variance of earnings into several components: worker e�ects,

�rm e�ects, year e�ects, and their respective covariances. This decomposition allows

us to understand the relative contributions of each component to the overall variance

in earnings.

Throughout the periods, the variance attributed to worker e�ects (Var(WE)) consis-

tently remains a signi�cant component of the total variance in log earnings (Var(y)).

For instance, in the 1996-1998 period, the variance of worker e�ects contributes to

68% of the total variance in log earnings. While this proportion remains relatively

stable in the earlier years, there's a noticeable decline in the Var(WE) share after

the 1996-1998 period. This suggests that while individual worker characteristics have

been historically paramount in determining earnings, their relative importance has

been diminishing in the more recent periods.

The variance attributed to �rm e�ects (Var(FE)) consistently plays a pivotal role

in the total variance in log earnings (Var(y)), though its contribution isn't as sub-

stantial as that of worker e�ects. For instance, in the 1996-1998 period, �rm e�ects

account for 21% of the total variance. Interestingly, the contribution of Var(FE)

remains relatively stable across the years, underscoring the consistent role of �rms
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in determining earnings throughout the periods under consideration. This results

contrast with paper like Alvarez et al. [2018].

The variance attributed to year e�ects (Var(YE)) is consistently negligible across

all periods, indicating that year-speci�c shocks or changes have a minimal impact

on the overall earnings variance. The covariance between worker and �rm e�ects

(2� Cov(WE,FE)) remains positive and relatively stable across periods. This sug-

gests a consistent relationship between worker and �rm e�ects over time. On the

other hand, the covariance between worker and year e�ects (2� Cov(WE,YE)) shows

some �uctuations, but its magnitude remains small.

In summary, the decomposition reveals that individual worker characteristics are the

primary drivers of earnings variance in Mexico, followed by �rm-speci�c e�ects. Year

e�ects play a minimal role. The consistent positive covariance between worker and

�rm e�ects suggests that higher-earning workers tend to be associated with higher-

paying �rms.

Figure 2.7 a time series analysis of the variance in log earnings, worker �xed e�ects,

and �rm �xed e�ects spanning from 1988 to 2012.

Beginning in 1988-1990, the variance of log earnings was recorded at 0.46. This

marked the onset of an upward trend, with the variance steadily increasing to reach

a peak of 0.70 in the 1994-1996 period. Following this peak, the variance remained

relatively stable, hovering around 0.69 from 1996 to 2000. Subsequently, there was

86



Ta
bl

e
2.

1:
C

om
pa

ris
on

of
A

K
M

E
st

im
at

io
n

R
es

ul
ts

fo
r

M
ex

ic
o

by
V

ar
ia

nc
e

M
ea

su
re

P
er

io
d

V
ar

(
y)

V
ar

(W
E

)
V

ar
(F

E
)

V
ar

(Y
E

)
2�

C
ov

(W
E

,F
E

)
2�

C
ov

(W
E

,Y
E

)
2�

C
ov

(F
E

,Y
E

)
V

ar
(

�)

19
88

-1
99

0
0.

46
(1

00
%

)
0.

36
(7

9%
)

0.
12

(2
6%

)
0

(0
%

)
0.

02
(4

%
)

-0
.0

4
(-

10
%

)
0

(-
1%

)
0

(0
%

)
19

92
-1

99
4

0.
59

(1
00

%
)

0.
41

(7
0%

)
0.

14
(2

3%
)

0
(1

%
)

0.
02

(3
%

)
0.

02
(3

%
)

0
(0

%
)

0
(0

%
)

19
94

-1
99

6
0.

7
(1

00
%

)
0.

48
(6

9%
)

0.
16

(2
3%

)
0.

01
(1

%
)

0.
02

(2
%

)
0.

03
(4

%
)

0
(0

%
)

0
(0

%
)

19
96

-1
99

8
0.

69
(1

00
%

)
0.

47
(6

8%
)

0.
14

(2
1%

)
0

(0
%

)
0.

02
(2

%
)

0.
06

(9
%

)
0

(0
%

)
0

(0
%

)
19

98
-2

00
0

0.
69

(1
00

%
)

0.
46

(6
7%

)
0.

13
(1

9%
)

0
(0

%
)

0.
02

(2
%

)
0.

08
(1

2%
)

0
(0

%
)

0
(0

%
)

20
00

-2
00

2
0.

68
(1

00
%

)
0.

44
(6

5%
)

0.
15

(2
1%

)
0

(0
%

)
0.

01
(2

%
)

0.
08

(1
1%

)
0

(0
%

)
0

(0
%

)
20

02
-2

00
4

0.
66

(1
00

%
)

0.
43

(6
5%

)
0.

16
(2

4%
)

0
(0

%
)

0.
02

(3
%

)
0.

06
(9

%
)

0
(0

%
)

0
(0

%
)

20
04

-2
00

6
0.

63
(1

00
%

)
0.

41
(6

5%
)

0.
14

(2
3%

)
0

(0
%

)
0.

01
(2

%
)

0.
06

(1
0%

)
0

(0
%

)
0

(0
%

)
20

06
-2

00
8

0.
62

(1
00

%
)

0.
4

(6
4%

)
0.

13
(2

2%
)

0
(0

%
)

0.
01

(2
%

)
0.

07
(1

2%
)

0
(0

%
)

0
(0

%
)

20
08

-2
01

0
0.

63
(1

00
%

)
0.

4
(6

3%
)

0.
16

(2
5%

)
0

(0
%

)
0.

01
(2

%
)

0.
06

(1
0%

)
0

(0
%

)
0

(0
%

)
20

10
-2

01
2

0.
64

(1
00

%
)

0.
39

(6
1%

)
0.

15
(2

3%
)

0
(0

%
)

0.
01

(2
%

)
0.

09
(1

4%
)

0
(0

%
)

0
(0

%
)

N
ot

e:
V

ar
ia

nc
e

de
co

m
p

os
iti

on
of

th
e

A
K

M
m

o
de

l
fo

r
al

l
se

ct
or

s
in

M
ex

ic
o

ba
se

d
on

IM
S

S
da

ta
.

T
he

p
er

ce
nt

ag
es

in
pa

re
nt

he
se

s
re

pr
es

en
t

th
e

ra
tio

of
es

tim
at

es
fr

om
th

e
re

sp
ec

tiv
e

se
ct

or
to

A
K

M
es

tim
at

es
ac

ro
ss

al
ls

ec
to

rs
.

A
bb

re
vi

at
io

ns
:

V
ar

(
y)

:
va

ria
nc

e
of

an
nu

al
ea

rn
in

gs
,

V
ar

(W
E

):
va

ria
nc

e
of

w
or

ke
r

�x
ed

e�
ec

ts
,V

ar
(F

E
):

va
ria

nc
e

of
�r

m
�x

ed
e�

ec
ts

,V
ar

(Y
E

):
va

ria
nc

e
of

ye
ar

�x
ed

e�
ec

ts
,

V
ar

(�
):

va
ria

nc
e

of
re

si
du

al
.

T
he

su
m

of
�r

m
-r

el
at

ed
co

m
p

on
en

ts
is

eq
ua

lt
o

V
ar

(F
E

)
+

2�
C

ov
(W

E
,F

E
).

S
ta

tis
tic

s
in

cl
ud

e
m

en
an

d
w

om
en

.
F

irm
s

an
d

in
di

vi
du

al
s

in
�r

m
s

w
ith

at
le

as
t5

em
pl

oy
ee

s
ar

e
co

ns
id

er
ed

.
O

nl
y

em
pl

oy
ed

in
di

vi
du

al
s

ag
ed

25
to

60
ar

e
in

cl
ud

ed
,w

he
re

"e
m

pl
oy

ed
"

is
de

�n
ed

as
ea

rn
in

g
th

e
eq

ui
va

le
nt

of
20

13
m

in
im

um
w

ag
e,

ad
ju

st
ed

fo
r

in
�a

tio
n

w
ith

th
e

M
ex

ic
an

C
P

I,
fo

r
40

ho
ur

s
p

er
w

ee
k

in
6.

5
w

ee
ks

.
S

ou
rc

e:
IM

S
S

.

87



a gradual decline in the variance, dropping to 0.62 by 2006-2008. However, the last

four years in the dataset, spanning from 2008 to 2012, witnessed a slight uptick in

the variance of log earnings, settling at 0.64 by the end of the period.

The variance attributed to worker e�ects mirrored a similar trajectory. It began

at 0.36 in 1988-1990 and saw a consistent rise until 1994-1996, where it peaked at

0.48. This was followed by a modest decline, with the variance settling at 0.39

by 2010-2012. Throughout this period, worker e�ects consistently contributed a

signi�cant portion to the overall variance in log earnings, emphasizing the importance

of individual worker characteristics in determining earnings.

Conversely, the variance due to �rm e�ects displayed a more nuanced pattern. Start-

ing at 0.12 in 1988-1990, it �uctuated slightly over the years, reaching its highest

value of 0.16 in 2002-2004. By the end of the period in 2010-2012, it settled at

0.15. While the variance attributed to �rm e�ects was consistently lower than that

of worker e�ects, it still played a notable role in the overall earnings variance.
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Figure 2.7: Variance Decomposition from AKM model

Note: Statistics include men and women. Firms and individuals in �rms with at
least 5 employees are considered. Only employed individuals aged 25 to 60 are

included, where �employed� is de�ned as earning the equivalent of 2013 minimum
wage, adjusted for in�ation with the Mexican CPI, for 40 hours per week in 6.5

weeks.

2.5 Conclusion

This chapter o�ers a comprehensive exploration into the dynamics of the earnings

inequality in the 90's within the Mexican context. The �ndings underscore the

pivotal role of �rms and the minimum wage in shaping the trajectory of earnings

inequality over the studied period. Notably, the research highlights the signi�cant

contribution of �rms towards the observed decrease in earnings inequality, with a

marked compression in �rm-speci�c pay. On the worker side, while heterogeneity
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remains a dominant factor in explaining pay levels, the research points to a decline

in the returns to observable measures of worker ability, particularly in terms of

education and experience.

These insights challenge conventional narratives and provide a di�erent perspective

on the drivers of earnings inequality in Mexico. The research suggests that any

comprehensive theory explaining the shifts in earnings inequality must account for

the signi�cant role of �rms, the changing relationship between �rm productivity

and pay, and the evolving returns to worker abilities. The �ndings also hint at the

importance of policy changes, particularly concerning pay structures, in in�uencing

the observed trends in earnings inequality.

In light of these �ndings, policymakers must approach wage policies with a compre-

hensive perspective, considering both the direct and indirect e�ects of such policies

on the broader labor market. As Mexico continues to evolve and face new eco-

nomic challenges, understanding the mechanisms that drive an increase in earnings

inequality is crucial in crafting policies aiming to reduce it.
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Chapter 3

Understanding Domestic

Outsourcing: The Role of Smoothing

Demand for Workers

3.1 Introduction

There an increasing literature trying to understand the aggregate e�ects of domestic

outsourcing on the economy. Larger �rms are relying on di�erent types of employ-

ment arrangements such as outsourcing, temporary workers, and on-call workers

(e.g., Goldschmidt and Schmieder [2017], Bilal and Lhuillier [2021], and Katz and
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Krueger [2019a]). In the last two decades, there has been a substantial increase in

the number of workers hired through di�erent employment arrangements. Katz and

Krueger [2019a] used a RAND survey designed to study the evolution of alternative

work arrangements and concluded there was an increase from 10.7 percent to 15.8

percent in the share of these types of workers from 2005 to 2015. Autor [2003] docu-

ments that the Temporary Help Supply industry grew �ve times more rapidly than

non-farm employment in the U.S. from 1979 to 1995. In France, Bilal and Lhuillier

[2021] show that the fraction of workers in outsourcing �rms increased from 5% in

1996 to 9% in 2007. In Germany, Goldschmidt and Schmieder [2017] show how the

share of outsourced workers increased from 2% in 1975 to nearly 8% in 2005.

Despite the stark increase in the share of domestic outsourced workers around the

world, the economic research on this topic has been limited mainly due to data

limitations that enable us to study these types of job arrangements more deeply. Re-

cently, some papers have used matched employer-employee datasets to study the role

of outsourcing (e.g., Goldschmidt and Schmieder [2017], Bilal and Lhuillier [2021],

and Drenik etal). One issue concerning the use of these datasets to study the role of

outsourcing is that usually, one observes a worker paired with a �rm, but it is not

possible to know if the worker is, in reality, working for another �rm. Goldschmidt

and Schmieder [2017] use administrative records from Germany and overcome this
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issue by developing a method to identify outsourced workers using industry and

occupation codes. Bilal and Lhuillier [2021] follow Goldschmidt and Schmieder's

methodology to identify outsourced workers.

In this paper, we study the role of outsourcing by exploiting a recent law in Mexico

that prevents �rms to hire �core-activity� workers through outsourcing. The litera-

ture on outsourcing has mainly focused on studying the contracting out of low-skilled

jobs such as janitorial, security, and food services. The nature of the law allows us

to study a di�erent type of outsourcing. A �core activity� is de�ned by the law as

those activities that a �rm performs to earn revenue. For example, a university has

its main core activities: teaching and research. Hence, a university is prohibited by

the law from hiring teachers and researchers through an outsourcing �rm. However,

the university can hire janitorial or security services through a third party. Taking

advantage of the policy reform, we are able to identify outsourced workers using job-

to-job transition rates. Based on this, we estimate the e�ects on wages of workers

who are rehired by the �nal user �rm (��nal �rm�).

In recent years, the trend of domestic outsourcing has been on the rise, with larger

�rms increasingly relying on alternative employment arrangements such as temporary

and on-call workers. Our study delves into the intricacies of this phenomenon in

the context of Mexico, a country that has witnessed a signi�cant increase in the

share of outsourced workers. Speci�cally, the share of workers in alternative work
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arrangements surged from 10.7% to 15.8% between 2005 and 2015.

We provide evidence about the relationship between output volatility and the prob-

ability of hiring outsourcing services at the �rm level, using survey data. Consistent

with the literature, our �ndings indicate that larger �rms have a higher share of out-

sourced workers. This propensity of larger �rms to outsource has been intensifying

over time. To understand the implications of this trend, we exploit a pivotal policy

change in Mexico from April 2021, which prohibited �rms from hiring "core-activity"

workers through outsourcing. This law was introduced in response to �rms' practices

of not sharing pro�ts with outsourced workers and o�ering short-term contracts to

circumvent tenure accumulation.

To study the e�ects on output and welfare, we develop a competitive search model

with demand for traditional workers and outsourced workers. This model introduces

two main mechanisms: �ring costs and a decrease in search frictions. Our analysis

suggests that the decline in search frictions can potentially increase welfare. On the

other hand, increasing �ring costs could also boost welfare through an insurance

mechanism for unemployed workers, as highlighted by Alvarez and Veracierto [2001].

The introduction of the 2021 law had profound consequences on the outsourcing

sector. Notably, companies like ManpowerGroup in Mexico reported a decline in

revenues post-law implementation. Furthermore, the IMSS dataset, which we used

to measure outsourcing by examining job-to-job transitions each month, indicated
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a spike in these transitions in June 2021. This suggests a signi�cant reshu�ing of

workers between employers in the aftermath of the policy change. Using an event

study design previously hired through outsourcing experienced an approximate wage

increase of 9 log points following the policy intervention. However, the complex

interplay between policy interventions, �rm dynamics, and worker welfare in the

realm of domestic outsourcing underscores the need for a comprehensive perspective

when evaluating the broader implications of such policies.

Related Literature This study intersects with multiple research areas. Firstly,

it aligns with the burgeoning empirical research examining the implications of out-

sourcing on distribution and productivity. Works by Goldschmidt and Schmieder

[2017], Dube and Kaplan [2010], Dorn et al. [2018], and Drenik et al. [2020] indi-

cate a growing trend of domestic outsourcing and its associated wage reductions

for outsourced employees in countries like the U.S., Germany, and Argentina. The

emergence of alternative employment structures in the U.S. is detailed by Katz and

Krueger [2017], and Katz and Krueger [2019b]. Bertrand et al. [2020]demonstrate

how the augmented availability of contract labor facilitated the expansion of Indian

companies. This paper is also close to Bilal and Lhuillier [2021], we depart from

them by using dynamics in our model and by exploiting a quasi-natural experiment

that happened in Mexico.
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3.2 Empirical Analysis and Motivation

3.2.1 Data

The results of this paper are primarily based on three datasets. First, the matched

employer-employee data is compiled and matained by the Instituto Mexicano del

Seguro Social (IMSS), the Mexican Social Security Administration. Second, the

EMIM (Encuesta Mensual de la Industria Manufacturera), a monthly panel survey

of the manufacturing sector conducted by the Instituto Nacional de Estadisticas, Ge-

ografía, e Informacion (INEGI), the Mexican government statistical agency. Third,

the EMS (Encuesta Mensual de Servicios), a monthly panel survey of the services

sector conducted by the INEGI.

IMSS data

The primary source of data used in this paper is the matched employer-employee

con�dential data collected by IMSS (Instituto Mexicano del Seguro Social), repre-

senting the universe of social security records in Mexico from 2005 to (as of this writ-

ing) 2022. The data contains earnings records for all workers that received a Social

Security number and for which employers pay payroll taxes but exclude government

employees. These earnings data are top coded to 25 times the minimum wage in
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Mexico City, and include wages, salaries, bonuses, in-kind bene�ts, and comissions.1

Each employer is required to register employees at IMSS at the "establishment" level.

Since 2017 (con�rmar con Leon), the data includes a �rm identi�er (Registro Federal

de Contribuyentes), which allows us to identify all the establishments belonging to

each �rm. Delimiting the boundary of the �rm is crucial for our analysis, so we

use the Registro Federal de Contribuyentes (RFC) as our de�nition of a �rm. The

RFC is the level at which companies �le their annual tax returns. Each employer is

required to report the total compensation, employment duration, and employment

type (full-time, or part-time) for each of their employees. According to the Social

Security Law (Ley del Seguro Social), employers have �ve business days to notify

IMSS of a hire, termination, or any modi�cation to the worker's compensation.2

Each employer is assigned to one of 276 industry categories.

EMIM

The EMIM is a deterministic survey of the Mexican manufacturing sector. The

survey is based on a monthly panel sample of 10,447 establishments in 239 six-

digit manufacturing industries of the 2012 North American Industrial Classi�cation

System (NAICS). Establishments are selected from the economic census. For the

1The top code is binding for the top 1% of the earnings distribution (from Verhoogeen, calculate
and disclose the results).

2See article 15 of the Social Security Law.
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majority of industries (235 codes), EMIM has a deterministic sampling design.34

For each industry, each establishment is selected from a decreasing ordered value of

output in the economic census. Then, establishments are included until a threshold

of aggregate output is reached (between 60-80%, depending on the industry).5

Encuesta Mensual de Servicios (EMS)

The EMS is a survey of the Mexican services sector. The survey is based on a monthly

panel sample of 9,541 establishments in 109 six-digit services industries of the 2012

NAICS. Like in the EMIM, establishments are selected from the economic census.

Of the 109 surveyed industries, 61 industries were surveyed through a deterministic

sampling, and the rest through a probabilistic sampling.6 For those industries in

the deterministic sample, each establishment is selected from a decreasing ordered

value of output in the economic census. Then, establishments are included until a

threshold of aggregate output is reached (between 60-80%, depending on the indus-

try). 7 The industry we are interested in is the NAICS code 5613, which corresponds

3The total number of establishments in the services sector in the census was 426,511. Hence,
around 2.5% of establishments is present in the sample.

4For the other 4 codes, INEGI implemented a probabilistic design. INEGI is not entirely clear
about the reason to proceed in this way, although the criteria is argued to be adapted depending
on the characteristics of the industries.

5For 171 NAICS codes they adopt the 80% threshold, for 48 NAICS codes they adopt a threshold
range between 60-80%, and for 16 industries they have no threshold.

6The total number of establishments in the services sector in the census was 1,680,640. Hence,
around 0.57% of establishments were surveyed in the sample.

7For 44 NAICS codes, INEGI imposes 80% threshold, for 17 NAICS codes INEGI imposes a
threshold range between 60-80%.
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to �Employment services.� This NAICS code is surveyed as a deterministic sample.

3.2.2 Domestic Outsourcing Reform and Brief Case Study

Institutional Background

In Mexico, all �rms are forced to share 10% of their pro�ts (in case they are positive)

equally split across their workers. One of the motives for passing the law is that

workers who are hired under an outsourcing �rm do not receive a share of pro�ts

from the in-house �rm. (explain more) Workers are entitled to receive a severance

payment of three months plus 20 days for each year worked in the �rm in case of

an �unjusti�ed� layo�. 8 Another reason to pass the law was that some outsourcing

�rms gave short-term contracts to their employees, renewing them each month so

they wouldn't accumulate tenure within the �rm. This type of practice reduced the

severance payments of a�ected workers.

The Law

On April 23, 2021, the Mexican congress approved a law prohibiting hiring "core-

activity" workers through outsourcing. The law states that all �rms must comply

by August 1, 2021. "Core-activity" is de�ned as all jobs directly involved with the

main economic activity of the �rm. When a �rm is created, a notary must certify all

8It is considered unjusti�ed layo� if the �rm shuts down, or a reduction of their labor force.
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the activities that will generate revenues for the �rm (e.g., selling goods or services).

For instance, a �rm that manufactures computers as its primary activity will not

be allowed to hire a computer assembler or a quality control inspector. However,

the �rm is allowed to hire cleaning services, accounting, or food services through

outsourcing. This is one of the main di�erences between this paper and the literature

on outsourcing. The literature has mainly focused on outsourcing logistics, cleaning,

security, and food services (e.g., see Goldschmidt and Schmieder (2017) or Bilal and

Lhuillier (2021)). The penalties for non-compliance rise up to around 200 thousand

dollars.

Outsourcing Sector

How was the outsourcing sector a�ected by the law? Consider the case of Manpowe-

Group in Mexico. ManpowerGroup is a multinational corporation and one of the

top global companies in the sta�ng and outsourcing industry. According to their

2021 SEC annual report, the Mexican law had an adverse impact on their revenues

in Mexico (22.2% decline). To understand the law's e�ects on this company, I inter-

viewed the general director of Mexico, the Caribbean, and Central America (Alberto

Alesi). I started by asking him what the reasons why other �rms demand their ser-

vices are. He mentioned four main reasons: (i) fast hiring, (ii) large companies have

a limited headcount, (iii) diminish the risk of hiring a bad worker, and (iv) they

100



provide �exibility to hire and �re the worker. 9 From the worker side, he mentioned

that if the workers are laid o� by the �rm that demands their services, they help

them reallocate to other �rms that require similar skills to the worker, and if they

cannot �nd another �rm with similar skills requirements, they might provide training

to the worker to allow them to adapt their skills. Unfortunately, I couldn't persuade

them to share the workers' information with me. However, we can analyze what

happened in the �Employment Services� industry. This industry comprises �rms

primarily engaged in listing employment vacancies, referring applicants for employ-

ment, providing recruitment services, and supplying workers to clients for limited

periods. Companies like Manpowergroup, Adecco, or Allegis Group are categorized

under this industry. Some of these companies are the leading �rms in providing out-

sourcing services, including the supply of temporary and permanent employment.

In Figure C.3, we plot the number of workers in the Employment Services industry,

normalizing to 100 the number of workers in June 2021. Between January 2010 and

June 2021, the total number of workers in the industry increased by 25% (contrast

this to the general labor force... incomplete). However, in July 2021, employment

in the industry decreased by roughly 40%, and by September 2021, it dropped 80%

relative to the value in June 2021.

9For the (i) point, he mentioned some �rms have sudden demand shocks, and they can provide
hiring workers in a fast way. For (ii), some multinational companies set a maximum number of
workers each country can hire in a given year. So hiring through outsourcing provides this large
�rms a way to increase their employment levels.
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Figure 3.1: Workers in the Employment Services industry (NAICS code 5613)
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3.2.3 Measuring Outsourcing

The Increase of Outsourcing Across Time

As has been documented in the literature, in Mexico there is also a substantial in-

crease in the share of outsourced workers across time. Figure 3.2 shows the evolution

of workers hat within a �rm are hired through an outsourcinf �rm. [epxlain � uses

census data with question: how many workers in your �rm are supplied by a third

party].

Figure 3.2: Evolution of Outsourcing

As in Bilal and Lhuillier [2021] document, larger �rms hire more outsourcing relative
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to small �rms. In Mexico, these �rms are also the ones that account for the largest

increase in the share of outsourced workers. Figure 3.3 shows how the share of

outsourced workers in larger �rms has increased substantially more than small �rms.

[explain more]

Figure 3.3: Evolution of Outsourcing by �rm size

Measuring Outsourcing in IMSS data

Exploiting the fact that IMSS dataset is at the monthly level, we examine the job-

to-job transitions each month. We construct job-to-job transitions that meet the

following criteria: (i) individuals between the ages of 25 and 60; (ii) in montht,
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individual i was employed at �rm j ; in month t + 1 the worker was employed by �rm

m and in t + 2 the worker did not return to �rm j '; (iii) workers who hold multiple

jobs in the same month are assigned to the �rm providing their largest source of

monthly earnings.10

Figure 3.4: Job to job transitions

Figure 3.4 plots the job-to-job transitions as a fraction of the total labor force for

each month in the dataset starting from February 2019 to February 2022. The job-

to-job transition rate remained roughly stable before April 2021, with an average

rate of 1.68% between February 2019 and April 2021. However, in May 2021, the

rate increased to 2.92% and reached a peak of 15.48% in June 2021.11 Between
10XX fraction of workers hold two or more jobs
11Notice that we de�ne a job-to-job transition between month t and t + 1 . Hence, the peak

105



July and August 2021, the average was 3.52% and then stabilized at an average of

1.77% afterward. On average, there are 19.4 million workers per month. This means

that around 3 million workers switched to a di�erent employer in June 2021. In

principle, all workers who moved to a di�erent �rm in June 2021 were the ones who

were working for an outsourcing �rm. However, there are around 2% of workers who

potentially moved to another �rm for an exogenous reason to the policy. Considering

this, we add an additional condition that help us to clean for those workers who

moved for a di�erent purpose. We consider a worker to be outsourced if they meet

the following criteria: (i) if individual i was employed at �rm j in June 2021; (ii)

she was employed in �rmm in July 2021; (iii) at least 50% of her coworkers at �rm

j moved to a di�erent �rm in June 2021; (iv) There are at least �ve workers in �rm

j . If having a minimum threshold for workers moving away from their �rm is an

e�ective way to capture exogenous reasons for the policy, we should expect Figure

3.4 being close to zero for all months except from May 2021 through August 2021.

Adding condition (iii) is motivated by the 40% drop between June and July 2021

that we document in Figure??.

reached in June 2021 are for workers who moved to another �rm in July 2021.
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3.2.4 The e�ects of Outsourcing on Wages

As in Goldschmidt and Schmieder (2017), we are not able to observe the jobs and

tasks that workers have with their employers. However, taking advantage of the

massive reallocation of workers across employers and the fact that they were, in

practice working for the in-house employer, we believe it is plausible to assume they

continue working in the same job and tasks. Following Goldschmidt and Schmieder

(2017), we construct a control group of workers using a propensity score matching

algorithm. For each outsourced worker, we take the set of workers hired in-house and

estimate a logistic regression of whether the worker is outsourced or not. In this �rst

regression, we control for age, tenure, �rm size, and wages in the last four quarters.

(Show characteristics of both groups, not currently disclosed...)

We run a regression similar to Davis and Von Wachter (2011), Jarosch (2021), and

Goldschmidt and Schmieder (2017). We use this event-study framework to esti-

mate the e�ect on wages of outsourced workers hired in-house after the policy. The

regression we estimate is of the form:

wu
it = � i + � t + � j + 
 u

X X it +
3X

m= � 12

� u
mD m

it + � it (3.1)

where wu
it is the outcome variable for workeri in quarter t. The dummy variables
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D m
it , m = � 12; � 11; :::; 3, take the value of one for workers moving from outsourcing

to in-house in quarteru(the second quarter of 2021) andm = t � u. This means

� u
m represents the e�ect of moving from outsourcing to in-house on worker's wages,

m quarter after or m quarters before the policy intervention. D m
it take zero for

all m and t for the constructed control group. � i are individual's �xed e�ects that

capture unobserved characteristics among individuals,� t is the coe�cient of a dummy

variable for each quartert that capture the time e�ects. Following Goldschmidt and

Schmieder (2017), restricting our sample to only workers in the in-house �rm before

the policy, and outsourced workers who moved in-house after the policy allow us to

indirectly control for job �xed e�ects � j . The vector X it , includes dummy variables

for age, and geographical dummies at the state level. We cluster standard errors at

the �rm level. Figure 3.5 plots the coe�cients from estimating speci�cation (3.1)

(� u
m , m = � 12; � 11; :::; 3) .12

3.2.5 The e�ects of Outsourcing on Wagebill and Revenues

[In Progress � using panel survey data at the �rm level] We use this event-study

framework to estimate the e�ect on revenues and the total wage bill of �rms that

purchased outsourcing services before the entrance of the policy using as control

group all those �rms that did not purchase outsourcing services. The regression we

12We test many other speci�cations and �nd similar results.
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