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Abstract

How do labor market policies interact with trade reforms? I answer this question
using a model of international trade that links endogenous industry dynamics to search
frictions and labor market institutions. Calibrated to replicate major trade reforms in
Colombia and Mexico, counterfactual experiments imply that lower firing costs and
higher minimum wage enhance firm selection following a trade liberalization. While
selection fosters short- and long-run welfare gains, it also generates higher between-
and within-industry job reallocation, and higher unemployment. A strong efficiency-
equity trade-off arises as an economy reduces employment rigidities in favor of stronger

downward wage rigidities.
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1 Introduction

Over the past 50 years, most developing countries have embarked on programs of trade
liberalization and become integrated into the global product market. Empirically, trade
reforms have been shown to trigger signi cant employment adjustments, sometimes with
adverse e ects on labor markets, in most cases with a prolonged increase in unemployment
(Figure 1).2 Since workers reallocation constitutes an important margin of labor market
adjustment in response to trade shocks, there is a growing concern about the role of labor
market institutions in distorting the adjustments to trade, thus hampering the potential
gains from trade3*

In this paper | study how labor market regulations interact with the dynamics of labor
market adjustments to trade liberalization. Labor regulations in place at the eve of a trade
reform vary greatly among countries. At the time of trade opening, most of the local
labor markets were highly regulated but with limited active labor market policie$. Table 1
reports the statutory minimum wage, measures of ring restrictions (employment protection
legislation, EPL) and unemployment insurance (Ul) for a sample of developing countries at
the time of a trade reform. The burden of regulation on employment protection was high.
The total ring costs per employee, which consists of costs associated with advance notice
(AN) and severance payments (SP), were about 6 months of real average wagén the
other hand, unemployment insurance was limited in most of the countries, with an average
coverage equal to 17 percent of total unemployment, and an average gross replacement ratio
after one year of dismissal no larger than 16 percent of the average real wage in the country.
More than 50 percent of the countries did not have any unemployment insurance available.

1See Rodrik (1993) for a comprehensive overview of the trade policy reforms in developing countries.

20n the e ect of trade openness on unemployment and inequality in developing countries, see, for in-
stance, Revenga (1997) and Airola and Juhn (2008) for the case of Mexico, Currie and Harrison (1997)
for Morocco, Goldberg and Pavcnik (2004) for Colombia, Kpodar (2007) for Algeria, Pelu o (2013) for
Uruguay, Nicita (2008) for Madagascar, Balat and Porto (2007) for Zambia, Hasan et al. (2012) for India
and Menezes-Filho and Muendler (2011) and Dix-Carneiro and Kovak (2017) for Brazil. See Bellon (2016)
for an cross-country study.

3For a summary about the margins of adjustment to trade in developing countries, consequence of trade
reforms and policy recommendation, see Hoekman and Porto (2010) and Pavcnik (2017).

4Concerns about the interaction between trade reforms and institutions have been manifested, among the
others, in Zagha et al. (2005) and in Rodrik (2008).

SFreeman (2007) and Freeman (2010) document large cross-country di erences in labor institutions for
a spectrum of developing countries, with particular focus on government regulations, as dismissal costs,
social security and minimum wage policies. See Heckman and Pages (2004) for a description of the labor
market institutions in place in LAC countries, the nature of the reforms implemented, and the link with
trade liberalization.

8In a report prepared by the World Bank for Latin America and the Caribbean, Burki and Perry (1997)
write that \labor market reform is the area of structural reform where the least progress has been made
in the region”. In the same spirit, the IADB (1997) concludes: \labor code reforms have been few and not
very deep," adding that \current labor legislation may have hindered the re-absorption of workers who
were displaced during the reform process". See Forteza and Rama (2006) for a summary.

"This value corresponds to more than twice the one observed in France between ti#80s and%0s, and
almost three times the one in place in Italy during the same two decades. Source: FRdB Labor Institution
v.1 database



Figure 1: Import Penetration and the Labor Market

Note: Import penetration is constructed as total imports divided by GDP minus net export. Changes of
import penetration and unemployment rate are computed over a window of ten years around the date of
trade reform reported in Sachs and Warner (1995). Each observation is weighted by the country average
population over the same period. Source: ILO-stat, WBI and authofs calculations.

Finally, the statutory minimum wage averaged 37 percent (with a maximum of 70 percent)
of real average wage at the time of the reform; nevertheless, some countries had no minimum
wage legislation in place.

Do labor market regulations reduce the potential bene ts of trade reforms? If so, why?
And what are their distributional implications? To address these questions, | develop and
estimate a small open-economy model of rm dynamics with a rich institutional environment,
and | numerically characterize the transitional dynamics triggered by a reduction in trade
costs under di erent combinations of labor market regulations in place.

The model combines endogenous rm dynamics with costly employment adjustment and
search and matching frictions in the labor market in a standard trade environment. The
economy consists of a non-tradable sector, populated by a continuum of homogeneous rms
producing service goods, and a tradable sector, populated by a continuum of heterogeneous
rms, producing di erentiated industrial goods, engaging in international trade, and subject
to two major labor market regulations: (1) ring restrictions, modelled as a tax on employ-



Table 1: Labor Market Institutions

Minimum/Mean EPL ul
wage AN SP benets coverage
Average 0.37 1.14 486 15.63 17.22
St. Dev. 0.18 0.77 435 2152 27.16
Median 0.34 1 333 0 0
LAC 0.39 1.07 735 6.04 5.45
East Europe 0.36 144 3.09 19.95 18.05
Asia 0.43 092 391 11.35 20.10
Africa 0.24 1.16 2.71 16.62 8.05

Note: The minimum wage is expressed as a share of the average yearly
wage. EPL refers to the employment protection legislation and it is mea-
sured by the months of advance notice (AN) and the level of severance
payment (SP, expressed in average monthly wage). Both AN and SP are
expressed as a multiple of average real monthly wage. Ul refers to unem-
ployment insurance and is measured using the average replacement rate
within one year of dismissal (bene ts) and percent of unemployed covered
(coverage). Source: FRAB Labor Institution v.1 database and author8
calculation.

ment reduction; (2) a statutory minimum wage, modelled as a legal minimum contribution
each employer in the industrial sector is forced to provide to employees.

The labor market regulations in place determine the direction and the magnitude of
employment adjustment after a trade shock, with implications for job volatility, worker real-
location and unemployment. On the one hand, employment protection exertsséabilization
e ect after trade openings, by increasing hoarding of labor, reducing employment volatility
and preventing workers to ow into unemployment. On the other hand, minimum wage
induces anampli cation e ect , making the domestic rms respond to foreign competition
with larger worker displacement.

In the quantitative exercise | focus on the trade reforms of Colombia and Mexico. These
two countries constitute two relevant case studies for several reasons. First, between the
end of the 1980's and the beginning of the 1990's, both Colombia and Mexico went through
a massive series of external economic liberalizations, and witnessed an unprecedented ex-
pansion of the imports of goods and services within ten years after the implementation of
the reform8 Second, Colombia and Mexico opened up to trade under very di erent labor
market institutions. In particular, Colombia massively cut ring costs while Mexico kept a
rigid labor market. At the time of the trade reform, rms contributions for worker dismissal
in Colombia were roughly equivalent to one month's wage, less than one third of the value
reported for Mexico. In contrast, Colombia kept very high minimum wage whereas Mexico
did the opposite. At the time of liberalization, the average statutory minimum wage was

8In Colombia, the imports share of GDP increased by around 39 percent, going from 13.81 to 19.17. In
Mexico the gure went from 10.98 to 17.89, with an increase of 64 percent. Source: World Development
Indicator Database.



more than half of the average market wage in Colombia, and no more than one third in
Mexico?® Finally, these countries witnessed di erent dynamics in unemployment, informal
employment and income inequality following the trade reform: while in Mexico unemploy-
ment didn't rise and the informal sector didn't expand signi cantly, Colombia experienced
the opposite and faced a much larger surge in income dispersion. | discipline the model using
rm-level data for the manufacturing sectors of both countries during the years preceding
the trade reform, and | use the calibrated model to study a general equilibrium transition
path in response to a trade liberalisation.

First, | replicate the reforms adopted in both countries. To do so, | implement the
observed once-and-for-all cut in import tari s together with a reduction in non-tari barriers
(NTB, henceforth) that matches the observed increase in the revenue premium from export,
with observed labor market regulations in each country. The predictions of the model are
consistent with the di erent dynamic response observed in Colombia and Mexico: the model
reproduces the larger increase of unemployment rate observed in Colombia, jointly with a
larger reduction in the employment share of manufacturing, and a larger increase in the job
reallocation rate.

Next, | quantify the role played by each institution under alternative counterfactual sce-
narios. In particular, |1 rst implement a reform in the labor market with a once-and-for-all
change in one of the institutions in place. Once the new steady state is reached, | replicate
the trade reforms adopted in both countries and | track the dynamics of unemployment along
the transition to the new equilibrium. Then, | compare this response with the one obtained
without implementing any change in labor regulations. The main result is that employment
adjustment across and within industry is stronger the less stringent the employment pro-
tection legislation and the stricter the minimum wage policy. | nd that the wage rigidity
induced by the statutory minimum wage in Colombia accounts between 25% and 30% of
the unemployment response in the short- and long-run respectively. Tleenployment rigid-
ity induced by the employment protection legislation has the opposite e ect: larger ring
costs have a negative e ect on unemployment response and can explain up to 23% of the
unemployment response in Mexico. Taken together, these two institutions quantitatively
accounts for approximately one third of the di erence between these two countries in the
unemployment response, and up to 60% of the long-run di erence.

To study the distributional consequences of these reforms, | evaluate the e ciency-equity
properties of trade reforms implemented under alternative level of minimum wage and em-
ployment protection. To do so, | compare workers' aggregate welfare implied by the struc-
tural model against 1) welfare dispersion and 2) share of workers unemployed. Counterfactual
experiments indicate that the observed reduction in trade costs improved long-run aggregate
welfare more in Colombia than Mexico at a cost of a higher welfare dispersion and larger

9No unemployment insurance was in place at the time of the reform in both countries. See section 5 for a
discussion.



unemployment. Moreover, | show that the e ects on these two margins were signi cantly
reinforced by the higher statutory minimum wage in place in Colombia, and were hampered
by the more stringent employment protection legislation in place in Mexico. Finally, | show
that transfers to the unemployed fully nanced with payroll taxes can mitigate the increase
in welfare dispersion by supporting displaced workers. But lower inequality comes at a cost
of lower aggregate welfare gains from trade and higher unemployment.

The remainder of the paper is structured as follows. | rst outline the relation of this
paper with the existing literature. Section 2 discusses cross-country evidence on the e ect
of trade liberalization on unemployment and highlights the role of labor market institutions.
Section 3 outlines the structural model, de nes a notion of equilibrium along the transition
path from low- to high- trade openness, and lays out the mechanisms of the labor markets.
Section 5 describes the trade reforms of Colombia and Mexico and the di erent institutional
backgrounds in place. Section 6 explains the calibration strategy. Section 7 explores the
guantitative implication of the model, it numerically characterizes the transitional dynamics
after a trade reform under the di erent labor market policies and it lays out their e ciency-
equity trade-o . Section 8 concludes. The Appendix contains technical details on the model,
description of the data used, further empirical evidence and quantitative results.

1.1 Review of related literature

This paper relates to a number of literatures. First, it contributes to the recent literature
that studies the joint e ects of labor market frictions and trade reforms. To this extent,
this paper is close to Helpman and Itskhoki (2010), Helpman et al. (2010) and Felbermayr
et al. (2016) who focus on the long-run impact of globalization and labor market rigidities
on job volatility, unemployment rate and the distribution of wages'® Within this literature,
Cosar et al. (2016) estimate a structural steady-state model using Colombian rm-level data
to quantify the contribution of trade and labor market reforms on the observed increase
in wage inequality and job volatility. Unlike these papers, | focus on the consequences of
labor market institutions for transitional dynamics in a framework where rms costly adjust
employment and workers transit from employment to unemployment as a response to a
fall in trade costs. | quantitatively characterize the di erential impact of trade reforms on
unemployment rate and income inequality along the entire transition path between di erent
steady states, through ongoing productivity shocks, endogenous rm entry and exit, and
endogenous job creation and destruction. More importantly, | study the complementarities
between labor-market policies and trade reforms, a margin the trade literature has largely
abstracted from (Atkin and Khandelwal, 2020).

Existing models with transitional dynamics have primarily focused on two main key
dimensions: the reallocation of workers with di erent levels of human capital across sectors,

0Empirical papers on this subject include Amiti and Cameron (2012) and Helpman et al. (2017).
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and reallocation of heterogeneous jobs between rms within the same sector, in frameworks
with labor market frictions. Papers like Cosar (2013) and Dix-Carneiro (2014) belong to
the rst group: they develop models where workers slowly accumulate sector-speci ¢ human
capital, and can costly switch between sectors, to study the distributional response to a trade
shock?!! This paper instead belongs to the literature that focuses on the role of employment
adjustments, preventing rms to instantaneously adjust to changes in the product market.
To this extent, it is close to Itskhoki and Helpman (2015) who use a two-country two-sector
model to study how jobs and workers reallocate along the entire transition path after a
change in trade costs, and to Bellon (2016) who develops a model of directed search in the
labor market and costly rms® screening of workers to micro-found the dynamic response
of inequality to a trade liberalization. These papers also show that lower trade costs could
induce a short-run increase in unemployment and income inequality. Unlike these papers,
my model links the response of unemployment to the regulations in place at the time of
a trade reform, a feature they both abstract from, generating in comparison much richer
responses of rms to a trade liberalization.

Finally, this paper speaks about the e ects of labor market institutions on unemployment,
aggregate income and income inequality. To this regard, this paper follows Alvarez and
Veracierto (2000) who explore to which extent di erences in labor market policies, such
as minimum wages, ring restrictions, unemployment insurance, and unions, can generate
di erences in labor-market performance and aggregate e ciency. Kambourov (2009) uses
a general equilibrium model of international trade to study the e ect of ring costs on
the speed of inter-sectoral reallocation of workers after a trade shock. Instead, | focus on
the intra-sectoral reallocation of labor triggered by a fall in trade costs, and the potential
increase in unemployment during transition. Dix-Carneiro and Kovak (2017) and McCaig
and Pavcnik (2014) document that shifts into or out of unemployment and non-employment
constitute important margins of labor market adjustment to trade. To this purpose, search
and matching frictions in the labor market allow me to study how a reduction in trade costs
links to worker displacement and unemployment in a setting where labor market institutions
induce rigidities on both quantities and wages.

2 Aggregate evidence

In this section, | document the dynamics of unemployment rate around episodes of trade
liberalization. In particular, | focus on a subset of countries who embarked on a trade reform

L Empirical evidence has shown instead that most of the workers and job reallocation after a trade lib-
eralization occurs within sectors. Wacziarg and Wallack (2004) use 25 episodes of trade liberalization to
provide evidence of weak intersectoral labor movements after a trade reform. Haltiwanger et al. (2004)
document the association between job turnover and openness in Latin America. Bernanrd et al. (2003)
estimates substantial e ect of a trade liberalization on inter-sectoral job turnover using the US Census of
Manufacturing.



during the last 50 years. | track the labor marker dynamics in each country before and after
the trade reform and | relate it to the degree of employment protection, minimum wages
and unemployment insurance observed at the time of trade liberalization.

The event study | conduct mainly draws from four data sources. To identify periods of
trade openness, | use the liberalization dates reported by Wacziarg and Welch (2003), which
are based on those developed by Sachs and Warner (1995), and | construct a country-speci ¢
dummy variable taking value one in each period after this date. To capture the strength of
di erent labor market institutions, | rely on the data provided by the Fondazione Rodolfo
de Benedetti (FRdb-IMF labor institutions database v.1)!2 In particular, | use the ratio
between the statutory minimum wage in place and the average market wage as a proxy for
the minimum wage legislation, while | use the average number of months of advance notice in
case of dismissal plus the average compensation for dismissal over di erent seniority horizons
to identify di erences in employment protection regulation. Finally, | proxy unemployment
bene ts using a coverage weighted average replacement rate at one year of dismissal. To link
these institutions to trade reforms, | consider their values at the date of trade liberalization.
The series for unemployment rate are constructed using data from ILO-Stat database while
information on population, nominal and real GDP, imports and exports, employment, rate
of in ation and exchange rate is taken from the World Development Indicators (henceforth
the WDI) provided by the World Bank merged with the Penn World Table version 9.63

Overall, | gather data for 40 countries, spanning on average 30 years around their re-
spective timing of liberalization, and covering 6 main regions (7 countries in East-Europe,
15 in the LAC region, 8 in Africa and 10 in Middle- and South-Asia). Appendix A reports
de nition, source and summary statistics of the data?

2.1 Trade reforms and unemployment
The rst hypothesis | investigate is whether unemployment rate has been relatively higher
after a trade reform. To this purpose, | estimate the following cross-country equation,

Yie = lit gt ¢t it i(t )+ X+ i 1)

wherey; is unemployment rate for countryi at time t, ; is a dummy variable for country
i, meant to capture country-speci c averages, is a dummy variable for yeart, included
to Iter out year-specic xed eects, and ; are country-specic time trends, capturing

12The FRdb-IMF labor institutions database collects information on minimum wages, unemployment ben-
e ts and employment protection legislation around the world. It covers a set of 91 countries and a time
span from 1980 to 2005.

3For a detailed description of the data and the data sources, see Appendix A.

14The liberalization dates capture the reduction in tari s on imports and the expansion in imports ows
observed across countries in the last 40 years and the average timing it occurred. Applied tari s on im-
ports are on average 10 percentage points lower after a liberalization episode, and the share of imported
goods in domestic output is twice as large as before.
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Table 2: Trade Liberalization and Unemployment

unemp,
VARIABLES (2.1) (2.2) (2.3) (2.4)

Liberalization dummy
1tt t,g 2.248 1.769 1.566 1.551
[0.205]*** [0.319]*** [0.316]*** [0.308]***

R-squared 0.731 0.753 0.860 0.888
Observations 1095 1095 1095 1086
Country FE yes yes yes yes
Year FE no yes yes yes
Country trend no no yes yes
Controls no no no yes

Note: unemp; refers to the unemployment rate in country i at time t. 1;¢ ¢ g is
a country-speci ¢ dummy variable taking value one in each period after the trade
liberalization, t;. Controls include population growth, real GDP per capita and
its square, real GDP per capita growth, employment growth, investment share

of GDP, the rate of price in ation on household consumption goods, the market
exchange rate of the national currency w.r.t the US dollar, and indicators for

the occurrence of banking, currency, and sovereign debt crises. Robust standard
errors are clustered at country level (in parenthesis). Source: ILO-stat, WBI,
Penn-Table 9.0 and authofs calculations. *** p<0.01, ** p<0.05, * p<0.1.

structural di erences across countries in the unemployment rate. The variablg; ¢ 4 is a
country-speci ¢ indicator taking value one at any yeart from the date of liberalization, t;,
forward, and it is meant to isolate permanent shifts in the average value gf occurred after
the trade reform. Finally, X;; is a vector of controls, including among the others population
growth, real GDP per capita growth and employment growth.

Table 2 displays the estimates for the impact of a trade reform on the unemployment rate.
| report the OLS estimates of , together with robust standard errors, clustered at country
level (in brackets), for a number of possible and alternative speci cations of equation (1).
The estimates suggest a non-negligible increase in unemployment rate in the aftermath of a
trade reform: conditional on the full set of observables, the unemployment rate is roughly
1.6 percentage points higher after a trade liberalizatiof?.

2.2 Trade reforms and labor market institutions

The second hypothesis | investigate is whether the institutional features of the local labor
markets determine the response of unemployment to a trade shock. To test it, | estimate

15The liberalization dates used in the main speci cation are based on what Wacziarg and Welch (2003)
labelled de-jure criteria on trade regulations, e.g. tari s on imports and other non-tari s barriers, the ex-
istence monopolies, the discrepancy between o cial and black market exchange rate and the presence of
a socialist regime. Alternative dates, based orde-facto criteria (5+ percent growth in the share of trade
merchandise in GDP between two consecutive periods) have been proposed in the literature. | explore the
robustness of the main results to the choice of liberalization date in the supplementary section.
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Table 3: Trade Reforms and Labor Market Institutions

unemp,
VARIABLES (2.1) (2.2) (2.3) (2.4)
Liberalization dummy
1ttt g 0.136 2.487 0.865 -0.0405
[0.530] [0.536]***  [0.335]** [0.792]
Liberalization dummy  Min-wage
Lttt gW,; 2.722 4.796
[1.255]** [1.375]***
Liberalization dummy EPL
1ttt g€PK -0.242 -0.183
[0.0553]*** [0.0669]***
Liberalization dummy UB
15t ¢, quby 0.121 0.0738
[0.0370]***  [0.0426]*
R-squared 0.901 0.904 0.911 0.926
Observations 894 894 902 720
Country FE yes yes yes yes
Year FE yes yes yes yes
Country trend yes yes yes yes
Controls yes yes yes yes

Note: unemp; refers to the unemployment rate in country i at time t. 1¢; ¢ ¢ iS @ country-specic
dummy variable taking value one in each period after the trade liberalization,t; . epl;, w; and ub;
refer to employment legislation, minimum wage regulation and unemployment insurance in place at
the time of liberalization. Controls include population growth, real GDP per capita and its square,
real GDP per capita growth, employment growth, investment share of GDP, the rate of price in a-
tion on household consumption goods, the market exchange rate of the national currency w.r.t the
US dollar, and indicators for the occurrence of banking, currency, and sovereign debt crises. Robust
standard errors are clustered at country level (in parenthesis). Source: ILO-stat, WBI, Penn-Table
9.0 and authoi® calculations. *** p<0.01, ** p<0.05, * p<0.1.

the following equation,

Yiie = Lt gt Lt gzt ot it it )+ Xt o (2)
where the interaction termsl, ¢z, are included to estimate cross-country di erences in
unemployment rate in periods of post-liberalization that are systematically associated to
the degree of a particular labor market institutions,z;, meaning employment protection,
minimum wage and unemployment insurance.

Table 3 reports the estimates of equation (2) for a number of di erent speci cations.
The estimates from the speci cation with full set of controls (column 3 in Table 3) predict
the following responses. The unemployment rate would be 0.4780 percentage points higher
after a trade reform if the minimum wage at the time of trade opening were 10 percentage
points larger. Using the same estimates, one month more in the average ring costs predicts

a 0.183 percentage points-lower unemployment rate in the aftermath of a trade reform, while
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a ten percent higher bene ts to the unemployment predicts unemployment rate to increase
by 0.738 percentage points more after a trade reform.

The event study in this section suggests that labor market institutions are key to under-
stand the response of unemployment following trade liberalization. First, a trade reform is
followed on average by a positive and signi cant response of unemployment. Second, the re-
sponse is tightly linked to the labor market institutions in place at the time of liberalization.

In particular, unemployment response is higher the lower the costs of dismissing workers and
the larger the minimum wage and the transfer to the unemployetf. Finally, and most im-
portantly, trade openness is not associated to higher unemployment rate once cross-country
heterogeneity in labor market institutions is controlled fort’ In the next section | propose

a structural model of rm dynamics operating in a frictional labor market and engaging in
international trade that allows me to study the complementarity between trade policies and
labor market institutions.

3 The model

Time is discrete and indexed byt. | consider an economy populated by three types of
agents: a unitary measure of workers-consumers, an endogenous measure of rms operating
in the industrial sector and a xed measure of rms producing service goods. Workers
are ex-ante homogeneous and risk neutral. They can be employed in the industrial sector,
employed in the service sectors, or unemployed. Firms in the service sector are homogeneous
and operate in a perfectly competitive product market under constant return to scale in
production. Firms in the industrial sector are heterogeneous: they produce a di erentiated
variety and operate under monopolistic competition in the product market. The labor market

for service jobs is frictionless, whereas the labor market for industrial jobs is subject to search
and matching frictions and multiple labor market regulations are enforced. In particular,
industrial wages are subject to a statutory minimum wage level, industrial rms are subject

to linear ring costs in case of individual dismissal and workers who separate from industrial
rms and fail to form a new match are granted a lump-sum bene t, eventually nanced with
payroll taxes on industrial rms.

16These results should not be viewed as causal evidence of the e ect of labor market institutions yet. In
particular, country-speci ¢ unobserved heterogeneity in the labor market, or other possible sources of en-
dogeneity, cannot be fully ruled out as drivers of the observed results. Moreover, Harrison and Hanson
(1999) have criticized the ability of the liberalization dates to correctly capture trade openness (see Ro-
driguez and Rodrik (2000) for a critique). Nevertheless, in the supplementary section | address these con-
cerns though several robustness checks.

17As a robustness, | also explore the dynamic e ect of trade reforms on unemployment. The response in
unemployment to a reduction in trade costs is not permanent - unemployment increases on impact and
converges back to the pre-reform level over time. See the supplementary section.
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3.1 Preferences

Workers live hand-to-mouth and derive utility from the consumption of a homogeneous,
service goods;, and from the consumption of a CES composite of industrial di erentiated

varieties, ¢, de ned as
Z \, _

o= a(l)—d (3)

where N; denotes the measure of industrial varieties available at time t, while > 1
denotes the elasticity of substitution between these varieties. Services and industrial goods
are combined by means of a Cobb-Douglas function,

U= GS ; (4)

where 2 (0;1) is the fraction of expenditure on the composite industrial good. In each pe-

riod t, workers maximize their the expected discounted value of their utility stream, denoted
by U, and equal to

X U

UI — J

) j=t 1+ r)j t ®)

wherer > 0 denotes the discount rate, assumed to be xed at any time t.

3.2 Labor market

Workers who search for a job in the service sector can obtain it with certainty: the service
sector labor market is frictionless? If they choose to work in the services, they earn a wage
wst. Without loss of generality, | choose the wage in the services to be the numeraire of the
economy. Therefore, | seivs; = 1, 8t.

The industrial sector labor market is subject to search and matching frictions. Search
is random. Each period, the aggregate measure of navdustrial matches depends on the
measure of workers seeking a joly);, and the measure of vacancies postedl;, and it is
determined by the following constant-returns-to-scale matching function:

me(vi; ) = ———— (6)
(v +U)"
where > 0 governs the elasticity of new matches to the measure of searching workers.
Let . and € be the job nding and vacancy lling probability, respectively. Workers who
get matched with an industrial rm enter a bargaining stage to determine the wage rate,
w;(z; "), which will be function of the characteristics of the rm they will work for. Workers

18This assumption could re ect the existence of lower search frictions, or higher worker visibility to rms,
in the informal sector, higher informal entrepreneurship, lower recruiting/training costs, or higher porta-
bility of skills within informal service jobs. See Dix-Carneiro et al. (2018) for a more comprehensive mod-
elling of the service sector in the context of a small open economy.
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who fail to get matched end up being unemployed. At the end of the matching process,
the population is split into workers employed in the serviced, s, workers employed in the
industrial sector, L4, and unemployed workers| .

3.3 Production

Firms in the service sector are homogeneous: they all produce the same service good using
labor only.!®* Unemployed workers sustain themselves by home-producibg< 1 units of
service goods. The total production of service sector is then equal to

St = Lst + bl—u;t (7)

Firms in the industrial sectors are heterogeneous. Each of them produces a unique product,
I', and is subject to an idiosyncratic productivity shock,z, which follows an AR(1) process
in logs,

INzy, = Inze+ 5 44 (8)

where , 2 (0;1), , > Oand ,; N(0;1), 8t. Denote by (z4z) the the conditional
probability distribution induced by (8). To produce, rms combine labor, ", and nal goods
used as intermediatesm,, through a Cobb-Douglas production technology,

a(!) =z’ m{ (9)

where 2 (0; 1] is the employment elasticity of output, whereasn, combines di erentiated
varieties used as intermediates,
Z Nt
m, = m(! ) d! (10)
0

using the same elasticity, , as for nal consumption.

3.4 Revenues and intermediates

Service goods are sold in a perfectly competitive market. Denote Ipy; the price of a
unit of service sector good. Perfect competition and constant return to scale in production
makes the price charged for unit of service good be equal to the marginal cost, implying, in
equilibrium, zero pro ts and the equality between price and wage, that iPs; = Wst = 1,
8t 0.

The industrial sector is subject to monopolistic competition. Di erentiated industrial

9Since rms in this sector are homogeneous in terms of productivity and produce a unique homogeneous
good, the analysis does not change if they are allowed to hire one or multiple workers, as long as they
remain price takers. See for instance, Helpman and Itskhoki (2010) for a discussion.
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goods are purchased by consumers as nhal consumption good and by rm as intermediate
inputs. Denote by pi; (! ) the home-price of an industrial variety! , and by P;; the ideal
domestic price index for the aggregate industrial good, de ned as follows

ZNt 1

Pit = P (1)t d! 1 (11)
0

Standard optimization solution implies the total demand for any variety! at time t can be
written as

a(' )= Depie(!) (12)

where D; denotes the aggregate size of the market and it is constant across all variefiés.
Given (12), the gross revenue function for a rm producing variety can be written as

Gi(1)= pu(1)a()= D, g(1) (13)

Firms determine their output level (! ) by choosing their intermediate inputm given
current productivity z end employment’.

3.5 Industrial rms  © problem

Every period operating rms observe a new productivity levelz® and enter the interim
stage of the period with an inherited stock of employees, Conditional on z° rms decide
whether to hire new employees, or to re some of the existing employees, or to keep the same
payroll. The value of an incumbent rm entering the interim stage with productivity z° and
employees is thus equal to

V(2%7) = maxf (2% ) v (2% )i (25 )g (14)
whereV,"(z% ") is the rm's value of expanding, equal to
vN(2%) = max - f (2579 GO+ Vi (2% 799 (15)
V! (2%") is the rm's value of being inactive, equal to
V(%)= (@) Ve (28)) (16)
and \7‘tf (z%") is the rm's value of downsizing, equal to

V() Emax f @) G+ Ve (2879 (17)

20See the supplementary material for a full derivation of the domestic demand shifterD.
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In equations (15)-(17), ((z%") is the gross prot at time t, de ned as
zi)=max  Gz;m;)  Pem  maxw;w(z;)g (18)
m

where max w; w;(z% "9g'Cis the wage bill paid by the employer, whiléVi.1 (z% 9 is the rm
continuation value at the beginning of timet + 1. A solution to the problem of the rm is
a sequence of policy functions for hiring!(z% "), resting 1i(z%"), and ring 1{(z%"), and
policy function for employment,L;(z%"), 8t 0.

The problem of the industrial rms is characterized by three main features. First, the
wage rate,w;(z% 9, depends on rm< productivity and on the stocks of employees in s
hand. This is the case because (1) search frictions creatnts that are split between
employers and employees and (2) the marginal revenuedscreasingin labor. Second, the
wage rate is subject to a the legal constraint imposed by the statutory minimum wage in
force, w,. Finally, changes in employment are subject to adjustment cost<;(*;" 9, and
described by the following function,

8
(g = & wETY g 05

C(;9=_ " ’ (19)
>
“ClC Y=o O, if “0<"

where v(z% ;"9 denotes the vacancies posted by a hiring rm with productivity z° and

employment ",
~0

wi(2%779 =

(20)

t

The hiring cost pro le is endogenously time-varying, as it depends on the job lling rate,;
along the transition path, and it is function of three main parameters, i.e. the parameter
¢, > 0 that governs the overall cost of adjustment, the parameter, > 0 that governs
the convexity of the cost with respect to the size of employment adjustment, and, > 0O
governing the relative cost faced by small and large employefs.On the other hand, the
ring costs are described by a single parameters;, , which is assumed to be constant, unless
subject to an exogenous reform.

3.6 Firms' entry and exit

At the beginning of periodt, incumbent rms choose whether to keep operating or not: they
compare the expected value of entering the interim stage withworkers in hand against the

2lyashiv (2000) provides empirical evidence in favour of convex vacancy hiring costs. Other papers that
include convexity adjustment costs in net employment include Nilsen et al. (2007) and Cooper et al.
(2007).
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outside option of closing dowrf?> The ex-ante value of a rm with initial productivity z and
employment, "~ is thus equal to

Z
V@) E=max Gr— W) ¢ (52 (21)
1+r1r Loy

where > 0 is a xed exogenous probability of rm death, c®° denotes a xed operating
cost, and (z9z) denotes the transition function for productivity shocks. A solution to the
problem of the rm is a sequence of policy functions for exitl?(z; ).

Each period, a large pool of potential rms decide whether to enter the industry and start
a new business: they compare the expected value of operating, evaluated at the ergodic
productivity distribution of the productivity shock, with the sunk cost of creating a new
rm, C.  *,inclusive of capital xed costs and initial hiring costs. With a positive measure
of entrant rms in equilibrium, N¢¢ O, a free entry condition must hold:

Z
Ve = Vi(z;1) ®(z)dz G  '; with equality if Ne¢> 0 (22)
227
where ©(z) is a time-invariant ergodic distribution of productivity shock derived from equa-
tion (8).

3.7 Workers © problem

In this section | turn to describe the problems of the workers. Consider a worker who enters
periodt not employed in the industrial sector. At the beginning of period, this worker has
two di erent options: to work in the service sector or to search for a job in the industrial
sector. CallJ?; J¢ and J, the value of being not-employed in the industrial sector at the
beginning of periodt, the value of working in the service sector and the value of searching for
a job in the industrial sector, respectively. The value of being not-employed in the industry
at the beginning of periodt reads as follows:

1
Jo = I maxf J¢; J;'g (23)

In this equation, J? denotes the value of being employed in the services, equal to

38 = ‘% + 32, (24)

t

whereP; denoting the aggregate price index for this economy, equalto (1 ) * P,

22Notice that bankruptcy can be an attractive option for rms because (1) it allows to save on wage bills
(plus taxes) of employees, (2) it allows to save on xed costs of operation and (3) it allows to save on r-
ing costs in case of dismissal of employees.
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while J!' denotes the value of searching for a job in the industry, equal to
Z Z
Ji= 30+ € maxf 0; JE"(2% L (z%)  I4"gg(z® )dzd" (25)
22z 2L

WhereJt“;h is the value of being unemployed at the interim stage of the period, de ned as
b+ R+ (+ T

J u:h —
t Pt

+ It (26)

Finally J&"(z% 9 is the value of being employed at the interim stage of the period,

- axt w,; 0 0g+ (+ T
Jte,h(zo; \%: m Wtth(ZF,)t (bg t t+ Jte-'-l(zo;‘% (27)

In equation (25), g:(z% ") denotes the distribution of vacancies posted in the interim stage of

the period by hiring rms with productivity z°and " stock of employees, whereas the term

maxf 0; JE"(z% L(z%)) J " gis the option value of accepting a job in the industrial secto®

In equation (26), ' denotes any lump-sum transfer from government to unemployed workers,
¢ are aggregate rm pro ts and T, are other aggregate transfers, which includes ring costs

and tari s collected by the governments and rebated lump-sum. Finally, in equation (27),

J&, (2% 9 denotes the continuation value of being employed in rmZ% 9.

Consider now the problem of a worker who is employed in the industrial sector at the
beginning of periodt. This worker can separate from his job either because of rm exit, or
because, after observing the new productivity level, the rm wants to contract her scale. In
both cases, the worker joins the pool of searchers and enjoy a value equaltoOn the other
hand, if a worker keeps her job in the industrial sector, she will receive a new wage payment,
maxf w,(z% *9; wg, conditional on new productivity and rm size. Industrial workers do not
have the option of searching on-the-jof* Denote by p?(z; ) the probability for a worker of
being dismissed because of rm exit and bp! (z%") the probability for a worker of being
red by a contracting rm. The value of being employed at the beginning of period is equal
to Z

I(Z) = Pz ) +(1 p(z:) maxfJ¢; 3825 )g ( 292) (28)
YAVYA

where J&(z% ") is the value of continuing to work for the same employer, equal to

f <
IEZ%) = Pl (%) + WJF“(ZQ L(z%1)) (29)

Notice that hiring and ring policies determine the probability of retaining a job in the

23In equation (25) the optimal employment choice, L(z% ) is acknowledged to be a function of the state
variables (z% "), over which the expectation is taken.

2“Workers could leave their job at any moment and join the pool of job seekers within the period. Hence,
they can nd a di erent employer without having the wait for an entire unemployment spell.
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future, impacting value and the stability of being employed for a given employer.

3.8 Wages

Wages for industrial employees are determined using the Binmore et al. (1986) bargaining
solution, generalized to a setting when marginal returns are diminishirfg. At the time of
bargaining the labor market is already closed and the costs of posting vacancies are sunk.
Upon matching, rms and workers meet and bargain simultaneously and on a one-to-one
basis. The threat of a temporary disruption of production due to a breakdown in the
negotiations generates a surplus to split between parties, which is equal to the marginal ow
surplus?® At the time of determining wages, the rm'-s marginal ow surplus is equal to:

o~ 6~ ~0
t|'m (ZO;\%: @Ff(c@zo! () @V\(é@locb

while worker marginal ow surplus equals the di erence between wages and home production:

(30)

P = we (2579 b (31)

The bargaining problem consists of maximizing the joint marginal ow surplus subject to
the participation constraints, ensuring a non-negative surplus accruing to the worker,
max trm (ZO; \(51 \t/vorker (ZO; \(b
wi (2979

st. JENEZ%9  guh

where 2 (0;1) is the worker bargaining power in the wage negotiation.

Consider a rm currently hiring workers. New workers generate positive rents at a hiring
rm, making the wage solution of the bargaining problem be implicitly determined by the
following Nash sharing rule:

M9 =@ ) %9 (32)

Denote by w(z% 9 the solution to this problem. Consider instead an incumbent rm
ring workers. In this case, the existing matches do not generate any more positive rents,
making the worker participation constraint of the problem be binding. To see this, notice
that, at the time of bargaining, rms has already chosen a level of employment up to the
point where optimality condition is re-established, i.e. up to a level where /™ (z%9 =

25 A similar strategy has been employed by Hall and Milgrom (2008) within a single-worker rm model
and more recently by Elsby and Gottfries (2019) in multi-worker rm model.

26Hall and Milgrom (2008) argue that threat of a permanent suspension of negotiations is not credible in
this protocol. Regardless of a breakdown in the current period, the rm will rather prefer to resume nego-
tiations with the same workers in the subsequent period instead of replacing him with a di erent worker.
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Cit @V”TW 0. The Nash splitting rule would then imply a negative total ow
surplus, invalidating the participation constraint. Therefore, the unique wage solution of the
bargaining problem between a worker and a ring rm is the one ensuring the participation
constraint is satis ed:

IEN%9 = 3 (33)

which implies the following wage for workers at a ring rm,
wi(z% 9= 3" 3812579 (34)

Notice that this bargaining protocol generated dispersion of wage of workers also across ring
rms, since workers who continue to be employed enjoy the continuation valug,, (z% 9.2’

4 Open economy

I now turn to describe the open-economy version of this model. | consider two countries,
home h and foreignf , and | assume the home-economy to be small relative to the foreign
one: under this assumption foreign conditions do not react to changes in the home-policies.
| assume markets are internationally segmented and only industrial varieties can be traded
across borders. Service goods are assumed to be non-tradable. DenotNhythe measure

of varieties produced in the home-country and byN;; = N; Nj the measure of varieties
produced abroad.

4.1 Prices and aggregates

Let p(! ) be the free on board (FOB) price of a variety produced in the foreign country,
denominated in foreign currency and exogenous to home-country conditions. DenoteRpy
the price index of imports,

Pu=  pu( ) d (35)

and by Py the be the price index of domestic varieties,

Z g
Phye = pie (1)t d (36)

Nf;t

2"Depending on the measure of workers employed and productivity level, resting rms could generate ei-
ther positive or negative rents. In this case, the wage solutionw!, is equal to the maximum betweenw!!
and wf.
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An ideal home price index for the aggregate industrial good;;, can written as

1

T
Pix = Pr};t +( ot a;tktpl‘;t):L (37)

where .. 1denotesicebergcosttradesy 1 0 denotes ad-valorem tari onimports and

k; is the equilibrium exchange rate. Since the exchange rate adjusts in general equilibrium
to clear the trade balance, and the foreign economy is exogenous to changes in the home-
country, we can normalize the foreign price index and s&%; = 1. Finally, let the foreign
price of domestic good exported abroad b, (! ), denominated in foreign currency. An ideal
foreign market price index for exported goods, denominated in foreign currency, is de ned

as -
ZN R

Pt = TP (1) dl (38)
Nt
where1}(! ) is an indicator function that equals one if variety! is exported, zero otherwise.

Let Dyt be the aggregate size of the domestic market and IBt.; denote the aggregate
size of the foreign market, expressed in units of foreign currency, and assumed to be exogenous
to the home-country?® Given the domestic and the foreign price indexes, the total domestic
demand for any imported variety! 2 [0; Ny ] reads as

(! )= Dnel at cekepie (! )] (39)

whereas the total foreign demand for any domestic variety 2 (N ; N;] exported abroad is
equal to

G(') = Drupie (V) (40)

Given the demand functions (40), the gross revenues of an exporting domestic rms are equal
to
Gre (1) =[Dit + ko "Drla(1) ™ = Gry (1) + diy ] (41)

whered;; is the revenue premium from exportingde ned as the ratio between the foreign
market capacity and the domestic revenues,

D:.
df;t = kt c;t( l)D_;’.tt >0 (42)

and capturing the extra revenue generated by exporting, conditional on output.

28See the supplementary section for a full derivation oDy .
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4.2 Export decision

Each periodt, before taking input decisions, incumbent rms decide whether to sell their
product abroad or not. Participation in the export market is a static decision for the in-
dustrial producers, who bear a xed cost of exporting,. Given output levelsq(! ), rms
choose to export so to maximize their current gross sales revenues, i.e.

Gi(!)=max fGpi(! );Gre (') 0 (43)

whereGy.(! ) and Gy, (! ) are de ned in equations (13) and (41). A solution to this problem
is a sequence of indicator functions for export participationd;(! ); 8t 0.

4.3 Recursive competitive equilibrium

I now summarize the equilibrium conditions below. In the Appendix B, | provide details.

1. Optimality: incumbent rms in the industrial sector make employment, export and
exit decisions optimally, and their values attain their maximum;

2. Free entry: rms enter the industry until the value of entry equal its cost;

3. Bargaining: wages are determined as the solution of bargaining problem discussed in
Section 3.8

4. No-arbitrage condition: workers who are non-employed in industrial rms must be
indi erent between working in the service sector, or searching for formal job in the
industrial sector;

5. Labor market clearing: the sum of employment levels across sectors and rms types
and the number of unemployed workers at the end of the period must be equal to the
total labor force (normalized to 1);

6. Product market clearing: the total supply of services, equal to the sum of home and
market production matches the total demand, which combines nal consumption, xed
operating costs, exporting costs, entry costs and labor adjustment costs;

7. Trade balance: the exchange rate adjusts so that total domestic expenditures on im-
ported varieties (expressed in domestic currency) equals total export revenues;

8. Government balanced budgetinemployment bene ts plus lump-sum rebates matches
revenues collected from ring costs, tari s and payroll taxes.

In the quantitative analysis | will focus on both stationary and non-stationary equilibria
along the transitions between di erent steady-states.
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4.4 Mechanisms

Trade openness, unemployment and inequality The evolution of the unemployment rate
after a trade reform is tightly linked to the employment adjustments of rms and to the
reallocation of workers across employers. A reduction in trade costs boosts cross-border
ows of goods for intermediate and nal consumption. Lowering trade barriers produces two
opposing forces. On the one hand, it increase@aport penetration of foreign varieties in the
domestic market and reduces revenues in small, low-productive, non-exporting rms, that
respond, on impact, by displacing workers or by adjusting wages downward. On the other
hand, trade liberalization magni es the value of participating in the foreign market: large,
high-productive rms can bene t from higher foreign market revenues by starting exporting
or by increasing theirexport ows, and respond to lower trade costs by expanding their
size. However, because of search frictions in the labor market and convexity in the hiring
costs, exporting rms grow slowly, making reallocation of workers toward larger and higher
productive employers sluggish. Moreover, since the hiring costs per worker vary with size, the
rate at which industrial rms adjust employment and wages in response to shocks depends
upon their size. After the initial response, labor market dynamics is governed by larger
rms. Along the transition towards the new steady state, low-productivity rms become
less responsive to shocks, employment is reallocated towards larger and more-stable rms
and job turnover is triggered by the larger revenue steepness of exporting rms.

Labor market institutions enter the picture by introducing price and quantity rigidity,
which distorts the adjustments in labor demand and wage payments after a trade shock,
with e ects on employment volatility, workers turnover and, ultimately, unemployment rate
and gains from trade.

E ect of ring costs - In partial equilibrium, higher ring costs make rms employment
less volatile by discouraging labor adjustments to uctuations in revenues. To this extent,
employment protection legislation introduces ajuantity rigidity : higher ring costs increase
the cost of downsizing after a negative productivity shock, hampering labor mobility and
increasing labor hoarding, thus keeping alive unproductive matches that would otherwise
disappear. In general equilibrium, the opposite e ect arises. Stricter EPL increases the
future costs of hiring, both directly, by rising the expected costs of dismissing workers, and
indirectly, by modifying the rms probability of lling vacancies. Firms react by posting less
vacancies, generating a positive pressure on unemployment. Accordingly, the e ect of ring
costs on unemployment is ambiguous.

E ect of minimum wage - A binding statutory minimum wage introduces aprice rigidity :
higher minimum wage prevents rms to cut wages in response to a negative productivity
shock. It magni es the downward adjustment of employment, leading to larger job dis-
placement. In the aftermath of trade reform, a high minimum wage is likely to hurt small,
low-productivity rm relatively more, since the constraint on wage is relatively more likely
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to be binding. On the other hand, a higher minimum wage induces a selection mechanism,
by shifting the productivity/size threshold for operating in the industry rightward. As the
economy approaches the new steady state, only high-productivity rms survive, inducing a
new distribution for the marginal revenue product of labor. This feeds back into the distri-
bution of wages, the distribution of new vacancy for jobs and the job lling rate, confounding
the net e ect of a high minimum wage on unemployment rate.

Non-tradable service sector - The consequence of a trade reform for the employment
in the non-tradable sector are ambiguous too. Trade openness triggers concentration of
industrial employment in the hands of a smaller measure of high-productivity, exporting
rms. As long the as the expansion of those rms does not compensate the workforce
displacement of low-productivity rms, workers are permanently forced out the industrial
employment, either into unemployment or into services. The extent to which the service
sector can operate as a bu er for workers who are displaced depends on teearbitrage
condition between the values of searching for a job in the industrial sector and the value of
working in the services. Regulations in the labor market modify employment concentration
by inducing rm selection, with consequences for employment reallocation across sectors.

5 The cases of Colombia and Mexico

To explore the mechanisms proposed above, | compare the cases of Colombia and Mexico.
Between the end of the 1988 and the beginning of the 1998, both Colombia and Mexico
went through a massive series of trade and investment reforms. As part of tigertura
(opening) plan, from 1985 to 1994 Colombia gradually liberalized its trading regime by
reducing the tari levels and virtually eliminating all the non-tari barriers to trade, a process
that culminated in the drastic reductions of 1990-91. In this decade, the average tari across
all industry declined from 21 to about 11 percent (Goldberg and Pavcnik, 2004), with a drop
from 50 to 13 in the only manufacturing sector. As for protection through non-tari barriers,
the average coverage ratio went from 72.2 percent in 1986 to 10.3 percent in 1992 (Attanasio
et al., 2004a). Throughout the 1998, further trade reforms were implemented, including
bilateral trade agreements with other Latin American countries in 1993-94.

During the second half of the®80s, after more than a decades of pursuing an import-
substitution industrialization strategy, Mexico initiated a radical liberalization of its external
sector as well. In 1984, Mexico pursued a policy of privatization and liberalization in order
to attract foreign direct investment (Henry, 1999). In 1985, a program of stabilization and
structural adjustment was implemented, including trade liberalization. After signing the
General Agreement on Tari s and Trade (GATT) in 1985, o cial prices for imports were
entirely abolished. Import licensing requirements were scaled back to about a quarter of
their previous levels - the domestic production value covered by import licensing went from
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Figure 2: Mexico versus Colombia

Note: This gures report the evolution of average tari s on imports, unemployment rate, informality rate
and income inequality (GINI coe cient on income) before and after the trade liberalization for Colombia
(1991) and Mexico (1986).

92.2 percent in 1985 to less than 20 percent by 1989 - while the production-weighted tari
averages fell from 23 per cent in 1986 (Dornbusch and Werner, 1994) to 12.5 per cent in
1989 (Puyana, 2010%° Adjusting to these episode of trade liberalization triggered a sub-
stantial reallocation of resources between and within production sectors of the Mexican and
the Colombian economy. However, the trade openings in Colombia was followed by di erent
patterns of unemployment, informality and income inequality compared to Mexico. Panel
B in Figure 2 report the evolution of the unemployment rate in both countries from 1980
to 2010. The stock of jobless workers dramatically increased in Colombia, going from an
average of roughly 10 percent before 1992 to almost 20 per cent in 1998. As opposed to
Colombia, Mexican unemployment only slightly increased along this period, experiencing a
single upward spike in 1995 during the Mexican \peso crisis”, and reverting back afterwards.

2With the entry into force of NAFTA in 1994, almost 70 per cent of U.S. imports from Mexico and

50 per cent of U.S. exports to Mexico received duty-free treatment, and the average Mexican tari rate
dropped further, from 12 percent in 1993 to 1.3 percent in 2001 (Kose et al., 2004). On the other hand,
the present paper focuses on the e ects of the rst trade liberalization in 1986. See Caliendo and Parro
(2015) for a comprehensive analysis of the e ect of NAFTA.
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Table 4: Pre- and post-reforms conditions

COLOMBIA  MEXICO

Liberalization dates 1991 1986

Pre Post Pre Post

Trade barriers

Tari s (%) 211 11.0 23.0 125
NTB (%) 73.2 10.3 92.2 134
Export dynamics

Share exporting rms 0.119 0.301 0.216 0.359
Export revenue share 0.134 0.225 0.212 0.267
Trade balance, % GDP 4660 -3.289 6.283 -1.118
Unemployment/Informality

Unemployment rate 0.091 0.129 0.049 0.041
Informality rate 0.463 0.567 0.504 0.525
Job turnover rate 0.165 0.226 0.168 0.181
Manufacturing share 0.313 0.273 0.260 0.249
Income Inequality

GINI 50.04 56.01 48.97 49.50
90"=10" ratio 3.44 4.23 3.27 3.27
Labor market institutions

Firing costs 0.50 0.083 0.27
Minimum wage 0.54 0.33
Unemployment bene ts 0 0

Note: \Pre" and \Post" refer to pre- and post-liberalization peri-

ods as de ned by Sachs and Warner (1995). Firing costs and mini-
mum wages are expressed as multiple of the average yearly real wage
(source: FRdB Database). The unemployment bene ts refer to the
coverage rate (source: FRdB Database). The unemployment rate

is from the ILO-stat database. The informality rate for Colombia

is constructed using the National Household Survey Program (En-
cuesta Nacional de Hogares, ENH) while the informality rate for
Mexico is constructed using the Mexican Employment Survey (En-
cuesta Nacional de Empleo Urbano, ENEU).

As for unemployment, Colombia experienced a signi cant surge in the rate of informal em-
ployment, an increase in job turnover and a rise in income inequality, measured by the Gini
coe cient, after 1992 (see panel E in Figure 25° In contrast, inequality did not increase in
Mexico (it slightly decreased after 2000) and informal employment mirrored the evolution
of the unemployment rate3!

The labor market institutions in place at the time of trade liberalization were very dif-

30|Informality rate refers to the share of wage and salary workers without social security bene ts plus the
share of workers in rms with less than ve employees.

31This evidence on inequality is reinforced when | compare the income share held by the households at
the lowest 10 per cent of the income distribution over the shares held by the richest 10 per cent across
countries. See Table 4.
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ferent between Colombia and Mexico. Table 4 reports the values of ring costs, minimum
wage and unemployment insurance observed in both countries before and after the year of
reform. On the one hand, Colombia massively cut dismissal costs at the beginning of the 90s,
while Mexico kept a rigid labor market. At the time of trade reform, Colombian employers
were required to deposit a contribution equal to 8 percent of the yearly real annual wage
(corresponding to roughly one month) into a savings fund, eventually accessible to workers
in the event of separation, whereas in Mexico the severance payment legislation, de ned
under Labor Law Article 165, prescribed an obligation of 90 days (roughly three months) of
minimum daily salary for each year of servic# Moreover, the advance notice for termina-
tion of inde nite contracts in Colombia was set to 15 days a year whereas in Mexico it was
kept to one month (Heckman and Pages, 2000), and the compensation for dismissal due to
economic reasons for one-year tenure workers was reduced to 45 days, one third than what
observed in Mexico®® On the other hand, the minimum wage legislation in Colombia was
much stricter than Mexico. At the beginnings of the 1998, the average statutory minimum
wage in Colombia amounted to roughly 50 percent of the average market wage, versus 34
percent in Mexico3* For the same period, Bell (1997) reports values for the minimum wage
of white and blue collar workers in Mexican manufacturing sector, amounting, respectively,
to 22 and 42 percent of their average wage in 1984. The same gures reported for Colombia
amount to 39 percent for high-skill workers, 52 percent for low-skill workers, and 73 percent
for apprentice workers in 1987° Notice that, in both countries, at the time of trade openings

no unemployment insurance system was in place (FRdB-IMF, 2018).

6 Bringing the model to the data

Assuming that both economies were in steady state before the trade reform, | t the model
respectively to the periods 1981-1990 for Colombia and 1984-1986 for Mexico, so to replicate
the pre-liberalization behavior of these two economies. The model is set to t the distribution

of employment in the autarckic steady-state, together with the size distribution of plants,
export dynamics and plant turnover.

32Source: Kugler (1999) for Colombia and Grandolini and Cerda (1998) - based on information provided
by the Instituto Mexicano de Seguridad Social (IMSS)- for Mexico.

33Source: Kambourov (2009) and IADB Report (1997) based on information from Ministries of Labour.
34Source: ILO-stat. When the gures are missing, | construct them converting the annual nominal min-
imum wage reported by the ILO-stat into real minimum wage (at 2005 constant prices) using the PPP
conversion factor, and then dividing them by the average real wage observed in the same year.

35Bell (1997) documents a divergent trend in the real value of the legally imposed minimum wage in Mex-
ico and Colombia in the 1980s, leading by 1990 to a level equal to just 13% of the average unskilled man-
ufacturing wage in Mexico and roughly 53% of the average unskilled wage in Colombia. As explained in
Maloney and Mendez (2004), the di erence between these two patterns can be partly explained by the
wage indexation to past in ation ( salario minimo movil ), imposed by the Constitution in Colombia and

not present in Mexico.
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Table 5: Calibration

Panel A: External Parameters
COLOMBIA MEXICO

Description Symbol Value Value Source

Discount rate (%) r 10.9 6.46 Ruhl and Willis (2017) / Riano (2009)
Service share (%) 1 52.4 49.9 ECLAC-CEPAL

Service wage (2012 USD) Ws 3165.67 5680.13  author's calculation

Elasticity varieties 6.43 Baier and Bergstrand (2001)
Matching elasticity 1.84 Fajgelbaum (2016)

Bargaining power 0.5 standard

Exporter revenue premium ds 1.135 1.271 export-sales ratio

Panel B: Policy Parameters
COLOMBIA MEXICO

Description Symbol Value Value Source

Tari s a-1 0.21 0.23 Goldberg and Pavcnik (2004) /
Dornbusch and Werner (1994)

Iceberg costs 1 1.52 Anderson and Van Wincoop (2001)

Firing costs/mean wage G =W 0.50 0.27 FRdAB-IMF (2018)

Minimum/mean wage W=W 0.54 0.33 FRdB-IMF (2018) / Bell (1997)

Unemployment bene t oy 0 FRdAB-IMF (2018)

Note: This table reports the list of parameters either directly calibrated into the model or taken from the literature.

6.1 Parametrization

A number of parameters are taken from outside the model. Panel A in Table 5 describes
them and their sources. | x a time period in the model equal to one year and population
is normalized to one. | set the discount ratet, to be consistent with an observed average
real borrowing rates of 6% in Mexico as in Riafo (2009), and 1®% in Colombia as in
Ruhl and Willis (2017). | use information from the ECLAC-CEPAL database to compute
the average share of service sector value added out of GDP during the sample periods, and
I setl equal to Q499 for Mexico and 624 for Colombia. The elasticity of substitution
between varieties, , is taken from Baier and Bergstrand (2001), who estimate a value equal
to 6.43. Following Fajgelbaum (2016), | x the parameter governing the elasticity of matching
function, , equal to 1.84, and | set the worker bargaining power, equal to one half in both
countries. As a numeraire of these economies, | calculate the average annual service sector
wage (or equivalently, the price of the service good), to be equal va, = $316567 in 2012
US dollars for Colombia and tows = $5680:13 in 2012 US dollars for Mexico during the
reference period®

The remaining parameter calibrated without solving the model is the exporter revenue
premium, di. , which is treated as exogenous in the estimation algorithm, and assumed to
xed in the autarkic steady state, i.e. di.o = d;. To calibrate d;, | match the average share

36See the Appendix for details on the source and the construction of the external parameters.
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of output exported abroad out of total output, which in the model is equal to

1

L avd)

Using the calibrated values of , | nd values for di equal to 0.134 in Colombia and to 0.212
in Mexico.3” Finally, | choose thepolicy parameters, i.e. the tari s on imports, ,, the ring
costs, ¢, the minimum wage,w, and unemployment bene t, b, to be consistent with the
values observed in both countries before the reforms (see panel B in Table 5). Finally, | set
the iceberg costs, . to 1.52, as in Anderson and Van Wincoop (2001).

6.2 Internal calibration
6.2.1 Moment Selection and Identi cation

This leaves a vector of 1ktructural parameters,# = fCy; G Ce; Ch; 1, 2, 2 2 ; ;b 0, plus
the size of the domestic marketDy, which is endogenously determined as an equilibrium
outcome.

These parameters are calibrated using indirect inferené®.In the speci c, let m(#) be a
vector ofg dim[#] moment conditions, de ned as

m#) =m mE)

wherem is a vector of sample statistics whilen(#) is a vector of simulation-based statistics.
The vector of parameters' values# can be de ned as the argument that minimize the
following objective function,

#=arg min m(#) " m(#) (44)

where "is a g g symmetric positive de nite matrix. To implement this estimation, for

a given guess of the parameter vecto#,, | solve the dynamic programming problem in
the pre-reform stationary equilibrium, and I nd the relevant policy functions for rms and
workers. | use these policy functions to simulate the behaviour of large pool of plants and
workers over a large number of periods, | discard the rst T periods to mitigate the e ect
of the initial conditions, and use the remaining observations to compute the same moments,
m(#o), as those constructed from the data. | then search over the parameter space, , and
update the initial guess until the vector of moments generated by simulating the model is
close enough to the vector of statistics obtained from the data. In the estimation algorithm,

3"These values are obtained using the Colombian Annual Manufacturer Survey for the period 1981-1990,
and from the Mexican Annual Industrial Survey for the period 1984-1986. See the section on estimation
for a description of the data.

383ee, for instance, McFadden (1989), Pakes and Pollard (1989) and Gourieroux and Monfort (1996)
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Table 6: Targeted moments

COLOMBIA MEXICO
Moments Data Model Data Model
Firm-level moments
E[Inl] 3.619 3.797 3.303 3.122
E[lng] 5430 5.432 4559 4.741
E[1}] 11.89 10.86 2156 20.29
corr[1¥; 1¥ 4] 9.10 8.953 14.0 14.05
E[L1j1r , =0] 271 2018 391 4.041
Log-employment distribution
20" perctile 2.676 2.831 1.946 2.085
40" perctile 3.178 3.343 2944  2.622
60" perctile 3.720 3.927 3.761 3.323
80" perctile 4450 4.662 4.625 4.066
Firm size distribution
1-49 employees 70.81 70.94 82.66 83.08
50-99 employees 14.01 13.63 9.18 9.423
100-199 employees 790 8.132 455 5.010
200-499 employees 5.21 5.294 2.30 1.909
Aggregate moments
Job turnover rate 16.54 14.95 16.08 14.23
Exit rate 12.38 10.87 11.01 11.32
Labor share 45.01 44.26 34.10 34.01
Average (industrial) wage 18.87 19.21 3.02 3.001
Vacancy rate 2.27 2.39 1.51 1.39

Note: This table reports selected data-based and model-implied moment statistics used
in the estimation.

| choose”to be an identity matrix. In order to deal with non-smoothness of the objective
function and avoid local minima, | use a genetic algorithm to search over the parametric
space and solve the optimization problem in equation (445.

To construct the relevant rm-level moment conditions, | use information on Colombian
manufacturing plants collected in the Annual Manufacturer SurveyEncuesta Anual Mani-
facturera - EAM) and provided by the Colombian National Statistics Department (DANE)
while, for Mexico, | rely on the Annual Industrial Survey Encuesta Industrial Anual EIA)
produced by the National Institute of Statistics, Geography and Information (INEGI), which

39Genetic algorithm is global stochastic search method based on a natural selection process that mimics
biological evolution. Is is usually employed to solve optimization problems in which the objective function
is discontinuous, non-di erentiable, stochastic, or highly non-linear. See Malhotra et al. (2011)
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Table 7: Estimates from Method of Simulated Moments

COLOMBIA MEXICO

Description Symbol Value Value
Fixed cost of operating Co 7.094 5.991
Fixed cost of exporting Cx 120.59 52.82
Cost of entry (= V®) Ce 55.63 69.01
Constant, hiring costs Ch 0.616 0.859
Convexity, hiring costs 1 2.474 2.469
Scale e ect, hiring costs 2 0.813 0.103
Productivity persistency z 0.963 0.959
Innovation volatility 2 0.143 0.164
Employment elasticity 0.224 0.115
Exogenous rm exit 0.037 0.010
Home production b 0.419 0.405
Objective Function, % deviation 4.97 7.31

Note: This table reports the estimates for the structural parameters esti-
mates using MSM,# = fCo;Cx;CeiCh; 15 27 23 2, ;b Q.

contains information on Mexican manufacturing rms#%4! Both data have annual frequency,
and provide with standard information on revenues, number of registered employees and their
remuneration, export decision, material and other inputs usage, for a number of consecutive
periods.

Table 6 reports the list of rm-level statistics and other aggregate moments used in
the calibration algorithm. For both countries, | employ 18 moments, divided in three main
groups. The rst set of moments consists of means for the log of employment, Bihand log
of gross revenues E[lg] (expressed, in both countries, in terms of thousands of 1977 LCU),
the mean for the export decision, H[], an indicator taking value one any time a plant reports
positive exports, zero otherwise, the autocorrelation of export decisiooorr [1}; 1¥ ,], and
the entry rate into export for non-exporting rms, i.e. E[1}j1f ; = 0]. The second group of
moments includes the quantiles of the log employment distribution and the rm distribution
across selected size bins, while the last set of moments include aggregate statistics such as
the rm exit rate, the job turnover rate, the average wage, the payment compensation share

40The Colombian Annual Manufacturer Survey has been used, among the others, by Roberts and Tybout
(1996) and Cosar et al. (2016). After cleaning, the dataset covers 152,580 plant-year observations for em-
ployers with more than 10 employees over the sample period, 1981-1990.

41The Mexican Annual Industrial Survey appears, among the others, in Tybout and Westbrook (1995)

and Riano (2009). After cleaning, it covers 9,657 rm-year observations for employers with more than 5
employees over the sample periods, 1984-1986.
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Figure 3: Estimation t

(a) Colombia (b) Mexico

Note: This gure reports model-based statistics against data for Colombia and Mexico.

of revenues and vacancy raté?43

In what follows, | discuss how these statistics will help identify the parameters i#.
Even though the model does not admit any closed-form map from a particular parameter
to a speci c moment, still each moment carries information about the underlying structural
parameters. The average rm exit rate will discipline the magnitude of the xed cost of
operating a rm, ¢, as larger xed costs will force a larger share of businesses to shut down,
while the share of exporting rms will identify the costs of exporting,c, since lower xed
costs will induce a larger number rms to sell their product in the foreign markets.

As in Hopenhayn (1992), the cost of starting a business,, will be such that the free entry
condition is satis ed with a strictly positive mass of rms entering each period. The vacancy
rate will be informative of the overall cost of hiring,c, as lower hiring costs will shrink the
optimal inaction region for employment, inducing rms to post more vacancy on average.
The moments describing the distribution of log employment and the job turnover rate will
discipline the persistency and volatility of rm productivity, , and ,, whereas the rm-size
distribution will identify the parameters governing the convexity of the adjustment costs, ;
and the relative stability of large versus small rms, ,. The exogenous rm hazard rate
will be determined by the average rm size. Finally, the average log revenues, average wage
and the labor compensation share will pin down the the employment elasticity of revenue

42While | observe entry and exit of plants for Colombia, the same does not happen for Mexico. To cir-
cumvent this problem, | follow Riano (2009) and | use information from the \Job Flows in Latin America"
dataset, a database constructed by the Inter-American Development Bank using administrative records
collected by the Mexican Social Security Institute (Institudo Mexicano del Seguro Social, IMSS). From
this dataset, | obtain the average rm exit rate and the job turnover rate used in the estimation.

43The labor share is taken from Guerriero (2012), while the average wage rate in the industrial is taken
from Bell (1997) and reported in percent deviation relative to the average wage in the service sector.
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and the workers outside optionb, since these parameters determine the magnitude of rents
accruing to rms and workers, through the de nition of rm and worker surplus and solution
of the bargaining problem.

6.2.2 Point estimates and model t

Table 7 reports the point-wise estimates fo#, while Figure 3 summarizes the estimation t
scattering data and model-based statistics. The model is able to replicate the Colombian
and the Mexican plant-level data very well, with an average absolute deviation between
data-based and model-based moments equal, respectively, t8®%6 and 798% percent. The
model is also able to match the rm size distribution in each countries, and it correctly
captures the share of exporters, the average wage, the labor share, vacancy rate and exit
rate. It correctly replicates the log-employment distribution in Colombia, while it does
slightly overestimates the left tail of the log-employment distribution in Mexico.

Expressed in 2012 price level, the estimation predicts a per-period annual xed cost of
operating equal to 7091 x 31657 USD= 22;447.8 USD in Colombia and to 5991 x 56801
USD = 34;0297 USD in Mexico; a per-period xed cost of exporting equal to 1289 x
3;1657 USD=381; 7481 USD in Colombia and to 5282 x 56801 USD =300 0245 USD in
Mexico; and an initial sunk cost of setting up a business equal to B3 x 31657 USD =
176 1062 USD in Colombia and to 6901 x 56801 USD = 391, 9858 USD in Mexico.

The estimation also predicts similar values of home productioi, between the two coun-
tries. In particular, unemployed workers in both countries are able to secure around 40% of
the average wage in the service sector. These values corresponds 8235 USD in Colom-
bia, and to 2 3013 USD in Mexico. On the other hand, home production is roughly equal
to 98:81 percent of the statutory minimum wage in place in Mexico, whereas it is only B8
percent of the statutory minimum wage in Colombia.

The estimates for the parameters of the vacancy cost functions imply a signi cantly larger
and more convex hiring costs in Mexico than Colombia. Panel A of Figure 4 displays the
estimates for the cost of hiring a single worker as a function of the current workforce of the
plant, expressed in USD and as a share of the average wage in the industrial sector. Fora rm
of ten employees this cost is estimated to be around 308JSD Colombia and 11835 USD in
Mexico. In panel B, | report the per-worker cost faced by a plant expanding its workforce by
one percent, as a function of the original workforce. The cost pro le is much larger in Mexico,
where it amounts to 232519 USD in a rm with a 500 employees, compared to Colombia,
where the same gure is equal to ;27935 USD. Since the estimates for the mean reversion
of the productivity process, ,, are not statistically di erent between the two countries
(both equal to 0.96), the di erences in the adjustment cost will play a dominant role in
shaping the magnitude of employment dynamics in response to a productivity innovation.
The volatility of the productivity innovations, ,, is however lower in Colombia ((L46) than
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Figure 4: Calibrated hiring costs, by rm size

(a) single worker (b) one percent of workforce, per worker

Note: This gure reports the hiring cost pro le for a single worker (panel a) and for a one percent increase
of the total workforce (panel b) as a function of current number of employees.

Figure 5: Wage and rm-size change distributions

(a) wages (b) rm size changes

Note: This gure reports the model-based distribution of wages and employer size changes for Colombia
(black line) and Mexico (blue line).

Mexico (0:164), with e ects on the frequency of the employment adjustments. Finally, the
estimation suggests that a share between@® (Colombia) and 091 (Mexico) of the model-
implied exit rate can be attributed to adverse productivity shocks, while the remaining due
to factors exogenous to the model and captured by the estimates of

As documented in Bell (1997), there is a 10 percentage points higher share of employers
paying a salary lower than 1.5 times the minimum wage in Colombia (81%) than Mexico
(72%). At the same time, employment adjustments is lumpier in Colombia: the employment
inaction region, measured by the share of employers in the cross-section adjusting their size no
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Figure 6: Simulated trade policy

Note: This gure reports the implemented changes in tari s and iceberg costs in Colombia (black line)
and Mexico (blue line).

more than 1% of their workforce between two consecutive periods - amounts to 20 percent in
Colombia, 5 percentage points more than Mexico. In the Appendix, | validate the calibration
by the discussing an array of aggregate and rm-level non-targeted moments the model is
able to replicate.

7 The Trade Reforms

In this section | use the calibrated version of the model to explore the quantitative impli-
cations of the observed trade liberalizations. The goal of this exercise is to determine (1)
the ability of the model to replicate the dynamic response of unemployment, sectoral em-
ployment and job volatility to a drop in trade costs observed in Colombia and Mexico, and
(2) the ability of the model to capture the documented di erences in aggregate dynamics
between these two countries.

Starting from the stationary equilibrium calibrated with high trade costs, | shock the
economy with an unexpected once-and-for-all reduction of trade barrigf¥igure 6 displays
the implemented change in tari s and iceberg cost in both countries. The magnitude of the
drop in tari s is chosen so to mimic the the reduction observed after the trade liberalization
(rst row, Table 4), while the drop in iceberg costs is modelled to match the increase in the
aggregate revenue share of exports (fourth row, Table 4). Following these two changes, |
track unemployment rate and other aggregates along the transition to the new steady state.

44While the trade shock is unexpected at time of its implementation, agents in the model perfectly fore-
sight the entire path of trade costs once the shock has already happened. In a di erent counterfactual
exercise, | analyze the e ect of a fully anticipated trade liberalization. Although forward looking expecta-
tions of rms induce some adjustment in employment and wages before the trade shock has happened, the
main results remain qualitatively similar. Results are available upon request.
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Figure 7: Transitional dynamics after a trade reform

Note: This gure displays the transitional dynamics following a trade liberalization in Colombia (black
line) and Mexico (blue line).

| keep ring costs, ¢y and statutory minimum wage,w,, xed to the baseline value for the
entire transition path.

Trade dynamics -Figure 7 reports the simulated transitional dynamics for the measure of
domestic rms in the industrial sector, the measure of exporting rms, and average revenues
of exporters and non-exporters in Colombia (black line) and Mexico (blue line). The model
generates a rich dynamics towards the new steady state. The transition following a trade
reform may take a long time, depending on the magnitude and the speed of employment
adjustment. A fall in trade costs reduces by 20 percent the number of domestic rms in
Colombia and the impact propagates over time, reaching in the long-run a value 30 percent
lower than the baseline. On the other hand, the share of exporters increases on impact,
and evolves gradually over time until high-productivity rms attain their optimal size. A
di erent dynamics is experienced in the Mexican economy where the number of domestic
rms doesn't drop after a trade reforms, showing lack of selection and leaving unchanged
industrial concentration. Moreover, exporting rms fail to expand along the transition, and
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increase their size by less than 20 percent.

Despite having only a sunk-cost of export, the model also generates a rich trade dynamics
along the intensive margin. In Colombia, revenues of exporters expand over several years
before reaching the steady state. This happens because new exporter can't immediately
adjusts their exports volume to the optimal level. While the optimal export{sales ratio is
only determined by the size of the export market and remains constant along the transition,
rm-level revenues is function of employment, which evolves sluggishly depending of frictions,
adjustment costs and labor regulations.

Employment adjustments -The upper panel of gure 8 reports the unemployment rate
and employment in the industrial sector. The simulated dynamics of the unemployment rate
closely resembles the observed dynamics in Colombia and Mexico discussed in section 5. The
model predicts that unemployment rate increases by three percentage points in Colombia,
whereas it rises only by one percentage points in Mexico. Furthermore, unemployment in
Colombia responds non monotonically along the transition: it jumps in the short-run by 3
percentage points, and it is only partially re-absorbed (by roughly one third) in the long run.
Similar to the aggregate evidence in Section 5, employment is driven out of the tradable sector
in Colombia, shrinking by about 5 percentage points on impact. This drop overshoots the
long-run value, where exporters slowly expand along the transition. Mirroring the dynamics
in domestic rms, industrial employment in Mexico barely changes.

To explore the mechanisms behind the di erential response between Colombia and Mex-
ico, middle and lower panels of Figure 8 reports the dynamics of rm exit rate and job
turnover rate, the evolution in ring probabilities for industrial rms, due to either rm
closing or individual dismissal, and the share of rms paying the minimum wage along the
transition towards the new steady state. Figure 9 displays the evolution of average produc-
tivity in the tradable sector, and the average size of industrial rms, overall and broken by
exporters and non-exporters.

First, removing trade barriers triggers large employment adjustment. Firing probability
and rm exit rate rise on impact in both countries, and stays high in the long run. On
the other hand, employment downward adjustments are signi cantly ampli ed in Colombia,
where the workers probability of being red rises on impact four times more than Mexico.
As a result, job turnover increases more in Colombia than Mexico and remains higher in the
long-run, resembling the aggregate evidence discussed in section 5. At the same time, also
vacancy posting grows substantially more in Colombia, because of lower hiring costs and
greater rm selection.

As a result, job reallocation signi cantly rises in the short run, whereas it fades out in the
long run, because of long-run rightward shift in the rm size distribution. Di erently than
Cosar et al. (2016) and Dix-Carneiro et al. (2018), the increase in job volatility is not driven
by the large sensitivity of high-productivity rms to productivity shocks, but it is driven by
the large displacement of low-productivity rms following a reduction in trade frictions.
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Figure 8: Employment adjustments to a trade reforms

Note: This gure displays the transitional dynamics following a trade liberalization in Colombia (black
line) and Mexico (blue line).

Mexican rms respond to foreign competition with larger wage cuts instead adjusting
employment. The share of employers paying the minimum wage increases by fteen percent
in Mexico, whereas it drops in Colombia, where larger rm growth translate into higher
wage growth along the transition. At the aggregate level, lower selection and larger wage
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Figure 9: Dynamics of selection after a trade reform

Note: This gure displays the margins of adjustments along the transition path following a trade liberal-
ization in Colombia (black line) and Mexico (blue line).

cuts in Mexico prevent workers from reallocating across rms and hamper rm turnover.
This crowds out higher-productivity entrants, depressing average rm size in the Mexican
tradable sector compared to Colombia.

Taking stock, greater job destruction contributes to increase unemployment in Colom-
bia, particularly in the short run. First, low-productivity, non-exporting incumbents react
on impact and shrink. Second, high-productivity, exporting rms expand slowly. Search
and matching frictions and convex adjustment costs prevent exporting rms to jump imme-
diately to the new optimal size, forcing dismissed workforce to temporarily reallocate out of
the industrial sector. At the aggregate level, unemployment duration of displaced workers
stays higher along the transition path. It follows that, as in Dix-Carneiro et al. (2021),
unemployment and employment share of manufacturing overshoot in the short-run. In con-
trast, unemployment in Mexico is only driven by workers moving out of the non-tradable
sector to look for jobs in tradable rms, pushing unemployment rate up because of lack of
rm expansion.
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Figure 10: Wage inequality after a trade reform

Note: This gure displays the transitional dynamics of average wage and wage inequality following a trade
liberalization in Colombia (black line) and Mexico (blue line).

Wage dynamics -Finally, Figure 10 displays the dynamics of the average real wage and
measures of wage inequality following the trade shock. As a results of larger trade exposure
and lower aggregate domestic price, average real wage increases in both countries. Moreover,
higher revenues dispersion between exporters and non-exporting rms results into higher
wage dispersion after the trade reform. On the other hand, the sources of wage inequality
are di erent between the two countries. Higher minimum wage in Colombia hampers the
increase in the mean to median wage ratio relative to Mexico, where the median wage
falls relative to the mean because of larger downward wage adjustment. Instead, larger
selection and workers reallocation in Colombia resulted into higher average wage relative
to the minimum, with an increase that is twice as large as in Mexico. Overall, the second
e ect dominates, making the standard deviation of log wages in Colombia increasing by more
than 2 percentage points compared to Mexico, a nding in lines with the aggregate evidence
reported in Section 5.
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Figure 11: Counterfactual unemployment and rm adjustments

Note: This gure displays selected margins of adjustments along the transition path following a trade
liberalization in Colombia (black line) and Mexico (blue line).

7.1 The role of labor market institutions

To isolate the contribution of each labor market institutions, | conduct a series of counter-
factual exercises using the structure of the calibrated model. The goal of this exercise is to
determine to which extent the labor market institutions in place a ects the labor market
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adjustments to a trade liberalization.

In particular, | consider two alternative scenarios, one for each country. The rst counter-
factual is a trade liberalization implemented in Colombia under the minimum wage regulation
observed in Mexico. The second counterfactual is trade liberalization implemented in Mexico
under the employment protection legislation observed in Colombia. Within each country,
di erences in the impulse response across simulation must have a causal interpretation: they
are only driven by di erences in the initial regulations in place.

Figure 11 displays the dynamics of unemployment rate, ring probability and share
of rms paying the minimum wage following a trade reform implemented under baseline
and counterfactual initial institutions at di erent horizons.*® High ring costs hamper job
destruction, low minimum wage foster greater wage cuts. Greater job destruction contributes
to increase unemployment, particularly in the short run.

Consistent with the cross-country evidence documented in sections 2.1 and 2.2, the down-
ward price rigidity induced by a binding statutory minimum wage observed in Colombia is
a cause of unemployment as response to a trade shock. Tqweantity rigidity induced by
a stricter employment protection legislation in Mexico has the opposite e ect. While part
of adjustments still happen through wage renegotiation, stricter minimum wage and lower
ring costs increase the probability of workers dismissal, both in the short and the long run.

Stricter minimum wage in Colombia pushes up unemployment rate following a trade
shocks by 0.6 percentage points (from 2.4 to 3 p.p.) in the short run, and by 0.5 p.p. in the
long run (from 1.8 to 2.3 p.p.). Higher ring costs pushes down unemployment rate in Mexico
by 0.3 percentage points in the long run (from 1 to 1.3 p.p.), while it has almost no e ect
on impact. Everything else equal, minimum wage accounts from 25% to 30% of unemployed
response in Colombia, while ring costs account up to 23% in Mexico. Taken together,
these two institutions quantitatively account for 30% of the di erence in unemployment rate
between the two countries in the short run, and up to 60% in the long run.

7.2 Gains from trade

Finally, | investigate the gains from trade and the e ciency-equity trade-o generated by the
trade reforms under alternative labor regulations. To do so, | de ne welfare as the average
value of being employed in the industrial sector, equal to
zZ Z
E[JF] = J&(z;7) (z; )dzd (45)
z2Z "2E

where (z;l) is the distribution of employment across states at the beginning of periotg
while J&(z; ") is de ned in equation (28).

4 Appendix D reports similar counterfactual dynamics for the number of producers, average rm size,
average productivity and wages.
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