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Abstract

We study how trade liberalisation affects formal employment across gender.

We propose a theoretical mechanism to explain how trade liberalisation gener-

ates labour reallocation in formal jobs differently for men and women. Linking

the Mexican labour force survey with data on tariffs at the 4-digit level from

1993 to 2001, we find that tariff reductions increase the probability of holding a

formal job for both men and women within industries. Constructing a regional

tariff measure, we find that the impact of regional exposure to Mexico’s trade

liberalisation on formal employment differs across gender. At the regional level,

trade liberalisation increases the probability of working formally only for highly

educated women. Controlling for sectoral differences, we find that manufactur-

ing sectors experience a formalisation of jobs for both men and female, and

in particular for highly educated men. While in the service sectors, men and

low-skilled women have higher probabilities to work informally.
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1 Introduction

Trade integration episodes, by reallocating resources towards more productive sectors

and firms, are expected to foster economic development. But the impact of interna-

tional trade on labour markets is controversial, as it can also contribute to an increase

in inequality (see Goldberg and Pavcnik (2007) and Hanson (2007) among others).

Labour markets in developing countries are characterised by low female labour force

participation and a dual system where formal and informal jobs coexist. Informal jobs

tend to offer lower earning opportunities, worse working conditions and little social

safety nets compared to formal jobs. Gender differences in labour force participation

depend on culture and social norms, but those differences can also respond to eco-

nomic incentives, in particular following reforms in trade policies. However, so far the

potential impact of trade liberalisation on gender differences in formal employment

has been overlooked. This is the focus of the present paper, which investigates the

impact of Mexico’s trade liberalisation on gender-specific formal employment.

In Mexico, the gender gap in employment to population ratio has been around

40 percentage points for decades. At the same time, informal employment is an

important phenomenon since it affects more than 50 percent of all workers Jütting and

De Laiglesia (2009). Analysing jointly informal labour and its gender composition is

necessary to improve our understanding of the impact of globalisation on the labour

market, and it is motivated by several observations. Firstly, sectors have different

female labour shares as well as different shares of formal jobs. As trade integration

benefits some sectors at the expense of others, it is likely to change formal employment

shares, and differently for men and women. Secondly, trade liberalisation is likely to

generate a “formal-biased technological change” since it favors most productive firms,

which, because of their size and technology, are more intensive in formal labour.

Finally, there is evidence in support of a stronger complementarity between capital

and female labour than between capital and male labour.1 Gender differences in

substitution with capital also affects the pattern of labour allocations across sectors

following macroeconomic changes such as trade.

Our analysis is developed in three steps. First, we present some facts on employ-

ment patterns in Mexico over the period 1993 and 2001. Considering both manufac-

turing and service industries, we observe that: (i) employment and formal employ-

ment shares have declined in service sectors while they increased in manufacturing;

1Black and Spitz-Oener (2010) show how technological change can increase women’s productivity
relative to men’s through a decline in routine task inputs. Juhn et al. (2014) develop a model
where firms upgrade their technology with trade integration which lowers their need for physically
demanding tasks and thus increase their demand for female labour.
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(ii) formal labour shares are greater for women than men both in manufacturing and

in service sectors; and (iii) the female intensity in formal jobs has increased only in

the manufacturing sectors.2

In the second step, we develop a general equilibrium model where trade liberalisa-

tion affects the formal labour share of employment. We follow Blum (2008) and Kovak

(2013) and use a multi-sector Ricardo-Viner model with labour reallocation across

tradable and non-tradable sectors in a set up with regional economies. We extend this

framework to allow for formal and informal jobs and introduce sectoral heterogeneity

in formal job intensity. We derive the conditions under which the formalisation of

jobs at the regional level differs across men and women. More specifically, we find

that trade liberalisation increases by a larger amount the demand for male relative

to female labour in formal jobs if comparative advantage sectors are relatively more

intensive in formal jobs, and if male labour is relatively more substitutable for capital

than female labour.3

Finally, we analyse empirically how the probability to hold a formal job has evolved

differently for men and women as a result of the Mexican trade liberalisation. Mexico

represents an interesting case study for at least three reasons. First, among NAFTA

members, Mexico was the country with the highest tariffs and experienced the largest

cut during the NAFTA phase in. Over the period 1993-2001, Mexican import tariffs

on U.S. products declined on average by 14 percent. Second, Mexico has a large

informal sector which increased in the 1990s. Finally, female labour force participation

is extremely low in Mexico, it was below 40 percent in the early 1990s and remained

below 50 percent in the early 2000s.

We use individual data from the Mexican labour force survey which is the Encuesta

Nacional de Empleo Urbano (ENEU). This survey enables us to identify whether

working individuals belong to the formal or informal segment of the labour market.

To characterise the informal segment, we first focus on wage employment and define

informal employees as those who do not have access to health insurance and social

security coverage that are mandated benefits of legal labour contracts. A broader def-

inition of informality, used in a robustness check, also includes self-employed individ-

uals. Additionally, the ENEU provides information on individual industry affiliation

at the 4-digit level, and location at the municipality level. This enables us to match

precisely individuals to tariff changes at the sectoral level and also to construct a

measure of local exposure to trade liberalisation at the municipality level. This local

approach allows us to disentangle the effects of trade liberalisation across tradable

2We consider both manufacturing and service industries. These are also called tradable and
non-tradables industries respectively.

3This is a common assumption since the seminal article of Galor and Weil (1996).
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and non-tradable sectors. The non-tradable industry it is indirectly affected by the

change in tariffs, through labour reallocation across sectors.

We choose a linear probability model to examine the effect of trade on the proba-

bility to hold a formal job at different level of aggregation: industry and municipality

level. At the 4-digit industry level, our findings show that individuals working in

an industry experiencing the average reduction in tariffs, 14 percentage points, saw

the probability of holding a formal job increase by 2 percentage points relative to

individuals in industry facing no reduction in tariffs. The effect of trade liberalisation

on the overall labour market, allowing for labour reallocation between industries, is

captured by constructing a local measure of exposure to tariffs at the municipality

level, where the sectoral tariffs are weighted by sectoral employment shares in each

municipality. Exploiting the regional variation in tariffs, we find that women living

in a municipality experiencing the average reduction in tariffs, 14 percentage points,

saw their probability of holding a formal job decrease by almost 6 percentage points,

relative to women in municipalities facing no reduction in tariffs. On average, men’s

probability to find a formal job was not significantly affected at the local level. We

then explore whether the impact of regional tariff reductions on formality differs in

tradable versus non-tradable sectors. We find that, in the manufacturing sectors,

both women and men benefited from trade liberalisation. While in the service sector,

the probability of working informally increased for women especially for those with

a low educational attainment. Finally, our results highlight that the formalisation of

jobs at the local level was mostly driven by high-skilled workers.

The paper is structured as follows. Section 2 describes the novel contributions of

this paper with respect to the existing literature. Section 3 provides a description

of the data, and an industry decomposition of changes in the formal employment

share. Section 4 proposes a theoretical framework and derives predictions to be tested.

Section 5 describes the empirical strategy. The estimation results and robustness

checks are discussed in sections 6 and 7. Finally, section 8 concludes.

2 Related Literature

This paper is related to several strands of literature. Firstly, our paper relates to

studies on informality in the labour market. Maloney (1999) analyses the labour

market in Mexico and argues that both formal and informal jobs offer desirable char-

acteristics that worker may choose depending on their situation. Gong and Van Soest

(2002) and Galli and Kucera (2008) document how informality varies across gender in

Latin American countries. A very small group of studies on informality considers the
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effect of international trade. Goldberg and Pavcnik (2003) study how the informal

sector adjust to liberalisation in Brazil and Columbia. Only for Columbia, they find

that trade contributes to an increase in informal employment in those sectors where

the tariff cuts were the largest. McCaig and Pavcnik (2015) find different results

for Vietnam. Exploiting sector-specific changes in tariffs, they show that in indus-

tries experiencing larger declines in tariffs, labour is reallocated from small household

businesses towards employment in the formal enterprise sector. We contribute to

this literature by investigating whether changes in informality rates induced by trade

liberalisation differ by gender.

Secondly, our work also relates to the labour market literature analysing the re-

lationship between regional trade exposure and labour market outcomes. Chiquiar

(2008) studies the effect of trade liberalisation on wages across Mexican regions.

Topalova (2010) evaluates the effect of trade liberalisation on regional poverty us-

ing variation in sectoral composition across Indian districts. Kovak (2013) uses a

specific-factors model of regional economies to empirically study the relationship be-

tween regional wage changes and liberalisation. Autor et al. (2013) study the effect

of rising imports from China on employment outcomes in U.S. local labour markets.

Our paper creates a link between informality and liberalisation to investigate local

exposure to changes in trade openness on gender sorting across employment (formal

and informal) and sectors.

Finally, our approach closely relates to a growing number of papers that em-

phasizes the gender-specific effects of international trade. This literature investigates

how trade liberalisation affects gender gaps in labour force participation and in wages

looking at different channels. Trade liberalisation can contribute to a reduction in the

gender gap due to taste-based discrimination through a competition effect (see Black

and Brainerd (2004) and Ben Yahmed (2012) among others). Other papers stress the

importance of male and female differences in productive characteristics and how their

returns evolve with trade integration (see Juhn et al. (2014) and Sauré and Zoabi

(2014)). This literature has focused on gender gaps in participation and wages, but it

has overlooked the potential effect of trade integration on gender gaps in informality

rates, which is an important dimension of labour markets in developing countries.

The aim of this paper is to draw attention to this additional channel. To the best of

our knowledge, this is the first paper to investigate the effects of trade integration on

formal and informal employment distinguishing between men and women.
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3 Formal Employment Shares in Mexico

3.1 Data

The data used in this study come from the Encuesta Nacional de Empleo Urban

(ENEU), which is a quarterly labour force survey conducted by the Mexican National

Statistic Institute (INEGI). This survey provides highly disaggregated information on

industry affiliation at 4-digit level and on location at the municipality level.4 ENEU

is a rotating panel, in which each individual can be surveyed for a maximum of

5 consecutive quarters. Each quarter a new cohort of individuals is selected, and

one fifth of existing individuals leave the sample. The survey is representative of

cities with over 100.000 inhabitants, and covers only the urban areas. The primary

sampling units are municipalities.5 Over time the sample size of the survey has

constantly increased since cities were added every year. To avoid any selection issue,

we decided to take the most conservative approach, and keep all 216 municipalities

over the period 1993-2001.6

Our sample is restricted to working individuals between the ages of 16 and 60.

Among those individuals, we distinguish three occupational statuses: formal and

informal wage workers and self-employment. Informal wage workers are employees

who report to be without health insurance or social security coverage although their

status should entitle them to access those mandated benefits. Self-employed are

those individuals who report that in their main job they are “own-account workers”

(trabajador por su cuenta). These individuals are considered self-employed since

they own very small businesses: more than 80% of them have no employees. It is

important to notice that the ENEU survey does not allow us to clearly distinguish

between formal and informal self-employment. Therefore, our preferred measure for

formal employment only considers wage workers. This definition is extended in the

robustness checks where we use a broader definition of informality which includes both

informal wage employment and self-employment. Descriptive statistics on formal and

informal employees, and self-employed are provided in Appendix A.

To capture trade liberalisation, we merge the ENEU data with Mexican import

tariffs data at the 4-digit industry level. Since Mexican import tariff data follow

CMAP classification, as explained in Iacovone and Javorcik (2010), we use a corre-

4This survey has been used by several authors, including for example Robertson (2004), Ver-
hoogen (2008), and Bosch and Manacorda (2010).

5In this paper, for notational purposes, we use the terms “municipality” and “region” inter-
changeably.

6Alternative approaches suggest to focus on the subset of municipalities always surveyed in the
sample period. We checked and our results are not affected by the sample choice which indicates
that the composition of municipalities in the ENEU is not correlated to changes in trade policy.
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spondence table to link tariffs classification (CMAP) to ENEU product classification

(CAE).7 More details on tariffs data are provided in Section 5.1.

3.2 Trade liberalisation and Employment Shares

After a long period of import substitution strategy, in the 1980s Mexico started to

move toward a liberalized trade regime. In 1994 it joined NAFTA and substantially

lowered its tariffs to the U.S. and Canadian markets. Figure 1 shows the evolution

of employment and formal employment shares in manufacturing and service sectors,

and the drop in the average Mexican import tariff during the 1990s.

7We thank Beata Javorcik for providing us with the Mexican tariff data. Tariff data was available
originally at the 8-digit Harmonized System (HS) classification and was matched to the Mexican
CMAP class classification as explained in Iacovone et al. (2015) and Iacovone and Javorcik (2010).
The correspondence table was kindly provided by Eric Verhoogen.
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Figure 1: Employment Trends and Mexican tariffs

(a) Employment share in manufacturing sectors (b) Employment share in service sectors

(c) Formal employment shares in Manufacturing & Ser-
vices

Source: ENEU, Mexico.

The average reduction in Mexican import tariff is around 14 percentage points,

from more than 15 in 1993 to less than 1.5 percent in 2003. Panels a and b show

that from the second part of the 1990s the employment share in the manufacturing

sector has increased at the expense of the employment share in the service sector.

The employment reallocation from manufacturing to service sectors coincides with

the drop in the Mexican average tariff applied to U.S. products. Panel c confirms

similar trends for formal employment shares in manufacturing and service sectors.

Figure 2 shows how formal employment has changed differently for male and

female employees during the trade liberalisation period. Overall, female employees

have a higher formality rate (between 80 and 75% across the period) than male
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employees (between 70 and 74%). However, the gender gap in formality rate among

wage workers has been shrinking. It was almost 10 percentage points in 1993, and

became about 4 percentage points in 2001. Panel b in Figure 2 shows that the

formality rate has increased in the manufacturing sectors for both men and women.

Differently, Panel c shows that in the service sector the formality rate has decreased

for women, while it has remained fairly stable for men. The next section provides a

decomposition analysis of changes in the female share in formal employees.

Figure 2: Formality rate among wage workers

(a) All sectors (b) Manufacturing

(c) Services

Source: Authors’ calculations based on the ENEU, Mexico.

3.3 Between and Within-Industry Decomposition

In this section, we decompose the change in the formal employment shares of men and

women into within and between industry changes. The decomposition is expressed
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as follows:

∆FSgt =
∑
i

∆FSgit × Egi +
∑
i

∆Egit × FSgi (1)

for i = 1, ..., N industries and where FSgt denotes the share of formal employees in

total employment of group g = {f,m} where f denotes female and m denotes male.

∆FSgt = FSgt−FSgt−1 is the change in the formal employment share over the period.

FSgit is the share of formal employees in industry i’s employment for group g while

Egi is industry i’s employment of group g.

Equation (1) decomposes the aggregate change in formal labour share (FS) into

within-industry changes, and between-industry changes. The first term is the within-

industry component and represents the part of the aggregate change in FS due to

changes in the industry specific FS, holding constant the employment shares of in-

dustries. The second term is the between-industry component. It reflects how the

aggregate FS changes due to changes in the employment shares of industries, holding

constant the industry specific FS.

We present two tables with different level of industry disaggregation and different

sample of industries. To better capture the effect of liberalisation, the decomposition

is done over the entire sample period and then also splitting the sample period in two

different sub-samples: 1994-1998 and 1998-2001. Table 1 presents the decomposition

into between and within industry changes at the 1-digit level of disaggregation using

the sample of workers in the manufacturing and the service sectors. The first column

Table 1: Decomposition across 1-digit (all sectors)

Total Within Between

1994-2001

Female -.02 -.027 .007
Male .024 .021 .003

1994-1998

Female -.031 -.038 .007
Male .008 .004 .004

1998-2001

Female .011 .011 -.001
Male .016 .016 0

of Table 1 shows that the share formal employees among male employees has increased
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in the overall economy by 2.4 percentage points but it has decreased among women by

2 percentage points. These changes are driven by within 1-digit industry changes. In

the manufacturing sector the FS has substantially increased over the period, especially

for men, while the FS in the service sector has fallen until 1996 and more so for women

(Figure 2). Changes in employment shares of 1-digit sectors has contributed to a small

increase in the overall FS for both gender.

Table 2 focuses on the manufacturing sector and shows how the FS can be ex-

plained by between and within 4-digit industries changes. Between 1994 and 2001,

the FS among women has increased by more than 2 percentage points and by almost

4 percentage points among men in the overall manufacturing industry. At the 4-digit

level of disaggregation, the change in the formal employment share is explained by

both within and between-industry changes. Within-industry changes contribute pos-

itively to the increase in the FS for both men and women. The reallocation of labour

into manufacturing industries with a high FS has also contributed to the increase in

the aggregate FS except between 1994 and 1998 for women.

Table 2: Decomposition across 4-digit manufacturing sectors

Total Within Between

1994-2001

Female .021 .028 -.007
Male .039 .027 .012

1994-1998

Female .006 .017 -.011
Male .028 .017 .011

1998-2001

Female .012 .011 .002
Male .011 .007 .004

Both within and between industry changes are important to explain changes in

the share of formal jobs in wage employment. Therefore, in the following sections

we investigate theoretically and empirically how trade liberalisation contributes to

those changes. In line with the above decompositions, we propose a model able to

generate changes in female share of formal employment through both within and

between industry reallocation.
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4 Theoretical Framework

The setup developed in this section follows Kovak (2013) in using Jones (1975) to

model each region within a country as a specific-factor economy.8 Then, similarly to

Blum (2008), we consider a structure with two labour factors, female and male labour,

to analyse labour reallocation across tradable and non-tradable sectors. Finally, to

study the effect of trade on the size of the formal segment in the labour market, we

use exogenous shares of formal and informal jobs.

4.1 The setup

We consider a country composed of several regions, indexed by r, that produce N

goods, M of which are internationally tradable and can be either imported or ex-

ported. Since the focus is on a particular region, we suppress the subscript r on all

terms. Production uses capital, K, and two types of labour, female and male labour,

Lf and Lm. Labour is assumed to be supplied inelastically, fully employed, and per-

fectly mobile across industries but not across regions. Capital is assumed to be region

and sector specific and fixed in the short-run. Technologies may differ across sectors,

but are the same across regions within each sector. Production exhibits constant

returns to scale, and factors and goods markets are competitive. All regions face the

same prices for the tradable goods, which are taken as given on the international

market.

We introduce jobs heterogeneity by assuming that each sector s, either tradable

and non-tradable, is characterised by an exogenous share of formal jobs, αs. More

specifically, men and women can be hired as formal or as informal workers within

the same sector. Formal employment for each gender g and sector s, is defined as

Lϕgs = αsLgs, where ϕ indicates formal and g indicates female or male workers,

g = (f,m). The term αs captures sector heterogeneity in formal labour intensity.9

The model is entirely presented in Appendix B, where we explicitly solve for

the endogenous variables, such as factor returns, sectoral employment allocations,

sectoral output, and prices of non-tradable goods.10 The following sections highlight

different aspects of employment allocations in our model. Section 4.2 describes the

effect of trade liberalization on male and female employment and on formality rates

at the sectoral level. Sections 4.3 analyses the effect of trade on formality rates across

8For notational purposes we decided to use the word “region”. But notice that these regions in
the model correspond to “municipalities” in the ENEU data.

9We assume that formal labour intensity in a sector is the same across gender. Our results would
hold if we allow the formal labour intensity to differ between men and women within each sector.

10See equations (11) to (14) for more details.
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gender at the regional level.

4.2 Trade and employment at the sectoral level

Letting hats represent proportional changes, we can derive the determinants of changes

in female and male labour demand in each sector s as:

L̂fs = Θf
fs(p̂s − ŵf ) + Θm

fs(p̂s − ŵm) (2)

L̂ms = Θm
ms(p̂s − ŵm) + Θf

ms(p̂s − ŵf ) (3)

where wg is the wage of g-workers, and ps is the price of the good produced in sector

s. Θh
gs is a collection of terms:

Θh
gs = σggk,s

θks + θhs
θks

+ σhgk,s
θg,s
θks

(4)

where σggk,s is the elasticity of substitution between factor g and the specific factor

Ks in sector s with respect to the relative prices of factors g and Ks. Finally, θks and

θgs are the cost shares of factors Lg and Ks respectively.11

The effects of trade on female and male employment at the sector level.

Equations (2) and (3) show that the demand for labour g in sector s increases with

the price of good s and decreases with the wage paid to factor g. As standard in RV

set up, the magnitude of the wage change is always smaller than the price change, so

that the change in sectoral labour demand follows the sign of the price change. To

discuss the effect of an increase in good price on labour demand we use equilibrium

wage equations (28) and (29) reported in Appendix B.

Following an increase in the price of good s, factors demands increase in sector s.

Labour is mobile across sectors, therefore workers move to sector s until wages are

equalized across sectors. Since capital is sector-specific and fixed in the short run, it

becomes a scarce resource in sector s. Thus, the rental rate of capital, rs, increases

more than the price, ps. Therefore, the wage increases but proportionally less than

the price.

The price increase in sector s, raises the amount of both types of labour hired by

sector s, but not necessarily in the same proportion. If in sector s, male labour is

relatively more substitutable for capital than female labour, and the fraction of male

labour is bigger than the fraction of female labour, the price raise leads to larger

11See equations 23 and 24 in Appendix B for more details.
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increase in wm than in wf (see equations (28) and (28) in Appendix B). Under these

conditions, sector s hires relatively more male labour.12

Moving from autarky to trade integration corresponds to an increase in the price

of the comparative advantage (henceforth CA) goods, p̂s > 0. Accordingly, trade

liberalization leads to a larger increase in male labour compared to female labour in

those CA sectors where the male labour demand is relatively more elastic than female

labour demand and the fraction of male labour is bigger than the fraction of female

labour.

The effect of trade on formal employment at the sector level.

The model can capture within-industry changes in formal employment shares only

through exogenous shocks to formal sector labour intensity, α̂s = L̂ϕgs

L̂gs
. The change

in αs can be considered a “formal-biased technological change”. Therefore, trade

liberalization can increase the share of formal labour intensity at the sectoral level by

reallocating employment to trade-oriented firms, which are more intensive in formal

jobs (see Nataraj (2011) and McCaig and Pavcnik (2015) among others). In fact,

it is well established that trade integration induces employment reallocation across

heterogeneous firms within sectors. Since trade-oriented firms tend to be larger and

employ more skilled workers, they should be also more likely to hire formal workers.

This paper does not focus on changes in αs. Rather, we use our model to explore

the effects of trade liberalization on regional gender gap in formality rates through

labour reallocation between sectors. We discuss in section 4.3 how trade liberalization

may differently affect the formality rate of men and women at the regional level.

4.3 Trade and employment at the regional level

This section adopts a local labour market approach and investigate how the demand

for formal labour evolves with trade liberalization in a regional economy.

The effect of trade on formal employment.

The share of formal employment of group g in a particular region is given by:

Lϕg
Lg

=

∑
s αsLgs∑
s Lgs

(5)

and its change can be express as: L̂ϕg−L̂g. Since labour supply is fixed at the regional

12The fact that male labour is more substitutable than female can also be stated in terms of labour
demand elasticities: in this case the demand for male labour is more elastic than the demand for
female labour. The labour demand elasticity for labour factor g is defined as

∂Lgs

∂(wg/ps)
wg/ps

Lgs
.
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level, L̂g = 0, the change in formal labour share is equal to the change in the formal

labour level:

L̂ϕg =
∑
s

λϕgsL̂gs (6)

where λϕgs = αsLgs

Lϕg
represents the fraction of group g’s formal employment employed

in industry s. As explained in section 4.2, trade liberalization affects differently the

amount of labour used in each sector, L̂gs. To understand what happens to employ-

ment (and wages) at the regional level, we need to consider the endowment of industry

specific factors across regions. In our model, if region r is relatively well endowed with

the industry s specific factor, then that region should allocate a greater share of its

labour to industry s. This implies that the impact of an increase in industry s price

(CA sector) is greater in that region with respect to the other regions. In turns there

will also be a larger effect on employment in that regionally important industry s. If

in this region, those sectors experiencing a price increase (which are also increasing

their labour demand L̂gs), are characterised by relatively larger shares of formal em-

ployment, λϕgs, then in this region formal employment will also raise for both labour

groups, L̂ϕg > 0.13 The formalisation of regional employment is greater if the CA

sectors are larger, more intensive in formal labour (i.e. large λϕgs) and if their labour

demand is more elastic, so that they absorb larger amount of labour from non-CA

sectors.

Prediction 1. At the regional level, formal employment increases if CA sectors in

that region are larger, more intensive in formal labour, and have more elastic labour

demands than the comparative disadvantage sectors.

The effect of trade on the gender gap in formal employment.

We now use our model to deliver predictions about changes in female and men for-

mal employment shares at the regional level. We use equation (6) to compute the

differential change in formal employment :

L̂ϕm − L̂ϕf =
∑
s

λϕmsL̂ms −
∑
s

λϕfsL̂fs (7)

where L̂ms and L̂fs are functions of prices as expressed in equations (2) and (3).

Equation (7) will be used to analyse how a particular region’s gender gap in formal

employment is affected by changes in good prices. The effect of trade in a partic-

13Note that equation (6) can be expressed for all sectors s, and for a subset of sectors such as the
tradable sectors only.
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ular region is related to its amount of specific factors, combined with other relative

characteristics of CA sectors.

Let’s consider CA sectors in which male labour is relatively more substitutable for

capital than female labour, and where the fraction of male labour is bigger than the

fraction of female labour. In this case, a price increase implies that the CA sectors

experience a stronger increase in male labour demand compared to female labour

demand.14 Additionally, if these CA sectors are more intensive in formal labour than

the non-CA sectors, trade liberalization generates more male formal jobs than female

formal jobs.

Prediction 2. Within a region, trade liberalization increases by a larger amount the

share of male formal employment relative to female if: a) male labour is relatively

more substitutable for capital than female labour in CA sectors, and b) CA sectors

are larger and more intensive in formal labour than non-CA sectors.

Although all regions face the same changes in international prices, the fact that

each region has a different industry mix alters the effect of trade on the gender gap

in formal employment. The magnitude of the change in the regional gender gap in

formal employment depends on the size of the CA sectors and on the concentration of

men and women across sectors. More specifically, in a given region, men experience a

larger increase in formal employment if they are concentrated in relatively large CA

sectors in that region.15

We now move to the empirical investigation and study the effects of trade liber-

alization on formal employment across gender in Mexico. We will use Predictions 1

and 2 to interpret our results.

5 Empirical Strategy

This section describes how we identify the causal effect of trade liberalisation on the

probability to work as a formal employee. The benchmark results include two types

of workers, formal and informal workers, excluding self-employment. Then, in the

robustness checks we consider a broader definition of informal employment, where we

account for both informal workers and self-employment. Section 5.1 describes how we

measure trade liberalisation at the sectoral and at the regional level, and section 5.2

14See labour demand equations (2) and (3).
15Moving from short to long run by letting capital free to move across sectors will highlight the

complementarity between female and capital.
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describes the empirical specification. In sections 6 and 7 we discuss our main results

and the robustness checks.

5.1 Measures of Trade liberalisation

We compute two different tariff measures to capture trade liberalisation. First, we

take the average ad-valorem Mexican import tariff at the 4-digit sector level of the

CAE classification. We use these Mexican import tariffs, denoted τst, to study the

effect of trade policy on gender sorting across formal and informal jobs within 4-digit

manufacturing industries.

Second, we compute a local measure of exposure to tariffs at the municipality level

to study how trade liberalisation affects differently each local labour market including

the non-tradable sector. A municipality exposure to tariff is computed as the employ-

ment weighted average tariffs of manufacturing industries active in that municipality.

The weight is given by the number of employees working in each sector of that munic-

ipality. To avoid endogeneity issues, we use employment structures at the beginning

of the period in 1993 as weights.16 Following Topalova (2010) our approach does not

account for employment in the non-tradable sectors from the weighted average.17 The

municipality tariff is thus:

τrt =

∑M
s Emplrs,1993 × τst∑M

s Emplrs,1993

(8)

where r indicates the municipality, s the industry within the subset of manufacturing

industries, s = 1, ...,M , and t is time. This tariff measure varies across municipalities

and time because of regional differences in the sectoral composition and tariff changes

across sectors and time.

5.2 Regression Analysis

Industry-specific tariffs and within-industry formalisation

We start by assessing the importance of increased trade openness on male and fe-

male employment in formal and informal jobs within sectors. The following linear

16We have also computed the municipality average tariff using alternative weights. Firstly, we
have used as weights the employment structures in 1992. Secondly, we have constructed a local
exposure to tariffs using employment in the first sample year of each municipality as weights. The
latter approach enables us to include municipalities that entered the ENEU survey after 1993 and
uses different years as weights depending on when the municipality started to be surveyed. All the
results confirmed our benchmark results and are available upon request.

17Alternatively, one could assign a zero tariff to the non-tradable industries. But in this case the
local tariff measure is sensitive to the amount of people hired in non-traded sectors.
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probability model is estimated on the sample of workers in manufacturing industries:

Fisrt = αxisrt + β1τ
Mex
st + β2τ

Mex
st × female+ µs + ur + vt + εisrt (9)

where Fisrt is an indicator that takes the value one if individual i is employed as a

formal worker in industry s and region r at time t, and zero if the individual works

as an informal employee. xisrt is a vector of specific individual characteristics which

includes a female dummy, age, age square and the number of years of education. τMex
st

is the Mexican import tariff at the CAE 4-digit industry level, and τMex
st × female

is the interaction term between the import tariff and the female indicator. µs, ur,

and vt are a full set of 4-digit sector, municipality, and year fixed-effects. To allow

for different effects of trade liberalisation on high versus low-skilled workers, we also

interact the tariff variable with an indicator variable equals to one if the individual

has more than 9 years of education.

The coefficient β2 captures the differential effect of trade liberalisation on female

probability to hold a formal job relatively to men. The sum between the coefficients β1

and β2 gives the average marginal effect of a change in the Mexican import tariff on the

female probability to be a formal employee within a tradable sector. To limit the risk

of omitted variable bias, we also include gender-specific sector fixed effect. This should

control for industry specific differences in male and female formality rates and any

other time-invariant industry characteristics that affect the probability to get a formal

job for men and for women and may be correlated with tariff reduction. Moreover,

endogeneity due to reverse causality should not be an issue for two reasons. Firstly,

we use tariffs and not trade volumes; this latter are more strictly interconnected to

labour markets. Secondly, we use individual level data, therefore we are confident

that changes at the individual level are unlikely to exert any impact on industry level

aggregates.

Region specific tariffs and formalisation in local labour markets

To estimate the effect of regional exposure to trade liberalisation on the formalisation

of jobs, we use regional weighted tariffs which vary across municipalities and years.

The probability of individual i living in municipality r to be working in a formal job

is then given by:

Firt = αxirt + β1τ
Mex
rt + β2τ

Mex
rt × female+ ur + vt + εirt (10)

where Firt is an indicator that takes the value one if individual i is employed as a

formal worker in region r at time t, and zero if the individual works as an informal

employee. xirt is a vector of specific individual characteristics which includes a female
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dummy, age, age square and education. τMex
rt is the regional Mexican import tariff,

and τMex
rt × female is the interaction term between the regional import tariff and

the female dummy. ur and vt are municipality and year fixed effects respectively. β2

captures the differential effect of regional trade liberalisation on female probability

to hold a formal job. Since we want to identify the average local effect within a

municipality, and not the average change within an industry, we do not control for

industry fixed-effect.

We allow for different effects of trade liberalisation on high versus low-skilled

workers by interacting the regional tariff variable with an indicator variable equals

to one if the individual has more than 9 years of education. Additionally, to dis-

entangle the effects of local exposure to trade liberalisation across the tradable and

non-tradable sectors, we interact the regional tariff variable with a 1-digit service

sector dummy. We also control for the effect of trade on high and low skilled workers

within the 1-digit service and manufacturing sectors.18 We thus estimated equation

(10) on employees working in manufacturing and service industries.

6 Empirical Results

6.1 Trade liberalisation within tradable industries

We begin by examining the effect of sector specific tariffs on the probability to hold a

formal job within 4-digit tradable sectors. Our estimates of equation (9) are reported

in Table 3.

We can see that the education level and potential experience as proxied by age

increase the probability to hold a formal job. The negative coefficients associated

with sectoral tariffs τst indicates that trade liberalisation leads to a formalisation of

jobs within 4-digit manufacturing industries. The magnitude of the coefficient in

column (1) indicates that individuals working in an industry that experienced the

average reduction in tariffs, 14 percentage points, saw the probability of holding a

formal job increase by 2 percentage points relative to individuals in industry facing

no reduction in tariffs. To evaluate whether the effect of trade liberalisation differs

across gender, we interact the tariff with the female dummy. As reported in column

(2), the interaction is insignificant which suggests that the change in the probability

to hold a formal job with trade integration is identical across gender.

In columns (3) and (4) we consider the role of education and interact the tariff

measure with the worker’s level of education. Column (3) shows that within sectors

18Finally, as an additional control we use gender-specific municipality fixed effects. Results are
not affected and are available upon request.
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Table 3: Within-industry Tariff Changes

Manufacturing sectors

Dependent variable Probability of being a formal employee
(1) (2) (3) (4) (5)

age 0.022*** 0.022*** 0.022*** 0.022*** 0.022***
(0.001) (0.001) (0.001) (0.001) (0.001)

age2 -0.000*** -0.000*** -0.000*** -0.000*** -0.000***
(0.000) (0.000) (0.000) (0.000) (0.000)

years of education 0.001*** 0.001*** 0.001*** 0.001*** 0.001***
(0.000) (0.000) (0.000) (0.000) (0.000)

female 0.000 -0.001 -0.001 0.001 -0.031***
(0.004) (0.004) (0.004) (0.005) (0.012)

he -0.005*** -0.003 -0.003
(0.002) (0.002) (0.002)

τst -0.149*** -0.155*** -0.150*** -0.147*** -0.166***
(0.054) (0.052) (0.053) (0.053) (0.055)

τst× female 0.016 0.015 0.008 0.057
(0.035) (0.035) (0.037) (0.042)

he× female -0.006* -0.007**
(0.003) (0.003)

τst× he -0.013 -0.021 -0.023
(0.018) (0.020) (0.020)

τst× he × female 0.022 0.029
(0.032) (0.031)

Observations 674,222 674,222 674,222 674,222 674,222
R-squared 0.251 0.251 0.251 0.251 0.252
Year FE Yes Yes Yes Yes Yes
Municipality FE Yes Yes Yes Yes Yes
4-digit sector FE Yes Yes Yes Yes Yes
Gender 4-digit sector No No No No Yes

Notes: The regressions are LPM estimations of equation (9) for the period 1993-2001. Only manu-
facturing sectors. The dependent variable equals 1 if the individual is in formal wage employment
and 0 if in informal wage employment. Individuals with a high level of education have more than
9 years of education (he). Heteroskedasticity-robust standard errors clustered at sector-year level
are reported in parentheses. ∗ ∗ ∗, ∗∗, and ∗ indicate significance at the 1, 5 and 10 percent levels
respectively.
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trade liberalisation does not affect differently high and low skilled workers. Column

(4) confirms a similar result by gender. Column (5) controls for gender-specific sector

fixed effect, and the results do not change. Overall, both men and women, regardless

of their level of education, have higher chances to be formal employees if they work

in an industry whose tariff declines. The finding that workers benefit from trade

liberalisation in terms of formal jobs is in line with a “formal-biased technological

change” discussed in Section 4.2.

6.2 Trade liberalisation and local labour market

In what follows we adopt a local labour market approach and estimate the effect of

changes in the regional tariff on formal employment, as in equation (10). Since we do

not control for disaggregated industry fixed-effects, we explore in this specification

how formal wage employment changes within a region allowing for between-sector

labour movements. The construction of the regional tariff measure, which varies

across time and municipality, is discussed in Section 5.1. The estimates of equation

(10) are reported in Table (4).

Columns (1) shows no significant effect of changes in local exposure to tariffs on

the average probability to work formally. Column (2) allows for heterogeneous effects

between men and women, and shows that women’s probability to work formally is

significantly affected by changes in regional tariff barriers. Women living in a region

experiencing the average reduction in tariff, 14 percentage points, saw the probability

of holding an formal job decrease by almost 6 percentage points relative to women in

regions facing no reduction in tariffs. Columns (3) and (4) control for the individual

level of education and its interaction with the tariff measure. Column (3) shows that

in a local labour market trade liberalisation affects differently high and low skilled

workers. Column (4) finds that trade liberalisation generates a formalisation of high-

skilled jobs for both men and female. However, for women the negative coefficients

on τrt × he and τrt × he × female do not compensate the positive coefficient on

τrt×female. Even high-skilled women saw their probability to work formally decrease

by 3 percentage points with the increase in the exposure to trade liberalisation.

As Figure (2) indicates, over the 1990s the formality rate has evolved differently in

the manufacturing and in the service sectors. Thus, we exploit the regional variation

in tariffs to analyse whether regional tariff reductions affect differently workers in the

manufacturing and in the service sectors. The results are shown in column (5). Focus-

ing first on the manufacturing sector, the coefficient associated with regional tariffs

is negative and statistically significant, and its interaction with female is positive,

significant but smaller in magnitude. Conditional on working in the manufacturing
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sector, the probability to work formally increased in regions experiencing a reduction

in their average tariff. This formalisation of employment is greater for male workers

whose probability to be formally employed increased by 8 percentage points with a

fall in local tariffs of 14 percentage points. While the female probability increased by

less than 6 percentage points. Additionally, the magnitudes of the point estimates of

the regional tariff are bigger than the ones of the 4-digit tariff lines in Table 3. The

formalisation effect of trade in the overall manufacturing sector is greater than the

average formalisation effect within 4-digit sectors. This suggests that regional liber-

alisation generated labour reallocation across 4-digit manufacturing industries, which

contributed to a formalisation of employment in manufacturing industries, especially

for men.

The service sector is affected differently by a change in regional exposure to tariffs

compared to the manufacturing sector. In column (5) the coefficients associated

with τrt × serv, and τrt × serv × female are both positive and significant. For

men, it compensates the negative coefficient associated with τrt, so that men’s formal

job probability in the service sector is not significantly affected by regional trade

liberalisation.19 Differently, women employed in the service sectors experienced a

reduction in the probability to work formally by less than 6 percentage points.

Column (6) allows the effect of regional tariffs to differ across gender, sectors and

levels of education. In the manufacturing sector, high-skilled men have higher chances

to find a formal job by about 10 percentage points with a fall in the municipality

tariff of 14 percentage points.While for high-skilled women, this formalisation effect

is smaller, and their probability to hold a formal job increases only by 8 percentage

points.20 In the service sector, the probability to hold a formal job has decreased with

trade liberalisation and the effect is especially strong for low-skilled women. More

specifically, the female probability to work formally falls by 14 percentage points for

women with a low level of education, and by 9 percentage points for women with a

high level of education.

To summarize, we find that higher education increases the chances to benefit

from trade liberalisation in the tradable sectors for both men and women. In the

non-tradable sector, even though the exposure to trade liberalisation increases the

probability to work informally, women with a high educational attainment have a

lower probability of working informally following a fall in regional tariffs compared

to women with a low educational attainment.

19The linear combination of the coefficients τrt and τrt × serv is negative and not significantly
different from zero.

20The linear combination τrt + τrt × female + τrt × he + τrt × he × female is significant at the
1% level.
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Overall our results suggest that women and men have been differently affected

by trade liberalisation. On one hand, in the manufacturing sectors formalisation of

jobs has benefited all workers but with different magnitudes. On the other hand,

in the service sectors the fall in regional tariffs has decreased the chances to hold

a formal job for women, especially for those with a low level of education. The

reallocation of employment across sectors has led to a stronger increase in formal

employment for men in the overall tradable sector. Using our theoretical framework,

this corresponds to a situation in which CA sectors, which expand through trade,

are intensive in formal labour relatively to non-CA and non-tradable sectors. The

finding that men have benefited more from liberalization can be explained using the

mechanisms highlighted in our model. The CA sectors are characterized by relatively

more male formal labour than female, and in these sectors male labour is relatively

more substitutable for capital than female labour (see Prediction 2).
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Table 4: Municipality Exposure to Tariffs

Manufacturing and Service sectors
Dependent variable Probability of being a formal employee

(1) (2) (3) (4) (5) (6)

years of education 0.004*** 0.004*** 0.002*** 0.002*** 0.001*** 0.001***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

female 0.049*** 0.027*** 0.047*** 0.045*** 0.044*** 0.039***
(0.002) (0.004) (0.004) (0.004) (0.004) (0.004)

τrt -0.190 -0.333 -0.274 -0.288 -0.585** -0.515**
(0.232) (0.231) (0.235) (0.235) (0.222) (0.227)

τrt × female 0.410*** 0.396*** 0.432*** 0.161** 0.153**
(0.042) (0.042) (0.053) (0.059) (0.061)

τrt × he -0.149*** -0.118** -0.208***
(0.052) (0.057) (0.059)

τrt × he × female -0.089* -0.027
(0.051) (0.063)

τrt × serv 0.459*** 0.432***
(0.094) (0.098)

τrt × serv × female 0.400*** 0.576***
(0.071) (0.087)

τrt × serv × he 0.101
(0.074)

τrt × serv × he × female -0.362***
(0.083)

Observations 2,676,734 2,676,734 2,676,734 2,676,734 2,676,734 2,676,734
R-squared 0.092 0.092 0.093 0.093 0.120 0.120
Year FE Yes Yes Yes Yes Yes Yes
Municipality FE Yes Yes Yes Yes Yes Yes
4-digit sector FE No No No No No No

Notes: The regressions are LPM estimations of equation (10) for the period 1993-2001. The local tariff is calculated as
in equation (8) with the municipality and sectoral employment of 1993 as weights. The sample is composed of workers
in both the tradable and non-tradable sectors. The dependent variable equals 1 if the individual is in formal wage
employment and 0 if in informal wage employment. Additional controls include age and age2. Columns (3), (4) and
(6) also include a high level of education dummy (he) for individuals with more than 9 years of education. Columns
(4) and (6) include the interaction between he and the female dummy. Columns (5) and (6) include a dummy for
the service sectors and all necessary interactions with the female and the high education dummy. Heteroskedasticity-
robust standard errors clustered by municipality-year pairs are reported in parentheses. ∗ ∗ ∗, ∗∗, and ∗ indicate
significance at the 1, 5 and 10 percent levels respectively.
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7 Robustness Checks

In this section we conduct different robustness checks to deal with potential con-

cerns. First, we control for gender-specific five-year age cohorts to better account for

changes in the composition of the male and female labour force. Second, to tackle the

potential endogeneity issue related to changes in tariff and industry characteristics

we use lagged Mexican import tariff. Finally, we account for a broader definition of

informality which also includes self-employment. All the robustness checks confirm

our benchmark results.

7.1 Five-year cohort fixed-effects

We create a 5-year cohort variable for men and for women to control for cohorts

unobserved characteristics. In this way, we can avoid any bias due to the labour

market entry of new cohorts in the 1990s that may have had certain preferences in

terms of formal status. Table 5 presents estimates of equation (9) controlling for

cohorts unobserved characteristics, and confirms our benchmark findings discussed

in Section 6.1. In particular, Table 5 shows that a fall in tariff contributes to the

formalisation of jobs within 4-digit industries for all individuals. This effect does not

vary depending on gender or on the education level. Table 6 presents the estimated

results for equation (10) adding cohort fixed-effects. Results confirm our benchmark

regional estimation discussed in Section 6.2.
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Table 5: Within-industry changes with cohort fixed-effects

(1) (2) (3) (4)

τst -0.152*** -0.161*** -0.165*** -0.162***
(0.054) (0.053) (0.053) (0.054)

τst × female 0.023 0.025 0.018
(0.036) (0.036) (0.038)

τst × he 0.011 0.004
(0.017) (0.019)

τst × he × female 0.020
(0.031)

Observations 674,222 674,222 674,222 674,222
R-squared 0.254 0.254 0.255 0.255
Year FE Yes Yes Yes Yes
Municipality Yes Yes Yes Yes
4-digit sector FE Yes Yes Yes Yes
Cohort FE Yes Yes Yes Yes

Notes: The regressions are LPM estimations of equation (9) for the period 1993-2001. The dependent variable equals
1 if the individual is in formal wage employment and 0 if in informal wage employment. Main controls are the same
as in Table (3). Columns (1) to (4) provide estimates of the effect of 4-digit sector tariff lines on the probability to
hold a formal job within manufacturing sectors. We control for age and age2, years of education and a female dummy
in all columns. Columns (3) and (4) also include a high level of education dummy (he) for individuals with more than
9 years of education, and its interaction with the female dummy in columns (4). Standard errors are clustered at the
sector-year level. ∗ ∗ ∗, ∗∗, and ∗ indicate significance at the 1, 5 and 10 percent levels respectively.
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Table 6: Municipality exposure with cohort fixed-effects

(1) (2) (3) (4) (5) (6)

τrt -0.208 -0.362 -0.330 -0.341 -0.591*** -0.562**
(0.233) (0.233) (0.237) (0.236) (0.227) (0.227)

τrt × female 0.440*** 0.440*** 0.467*** 0.233*** 0.154**
(0.043) (0.043) (0.054) (0.059) (0.060)

τrt × he -0.081 -0.055 -0.051 -0.140**
(0.051) (0.056) (0.057) (0.057)

τrt × he × female -0.098* -0.321*** -0.052
(0.051) (0.046) (0.063)

τrt × serv 0.452*** 0.423***
(0.093) (0.096)

τrt × serv × female 0.499*** 0.620***
(0.071) (0.086)

τrt × serv × he 0.094
(0.074)

τrt × serv×he × female -0.353***
(0.084)

Observations 2,676,734 2,676,734 2,676,734 2,676,734 2,676,734 2,676,734
R-squared 0.095 0.096 0.096 0.096 0.123 0.123
Year FE Yes Yes Yes Yes Yes Yes
Metropolitan areas Yes Yes Yes Yes Yes Yes
Cohort FE Yes Yes Yes Yes Yes Yes
4-digit sector FE No No No No No No

Notes: The regressions are LPM estimations of equation (10) for the period 1993-2001. The dependent variable equals
1 if the individual is in formal wage employment and 0 if in informal wage employment. Main controls are the same
as in Table (4). Columns (1) to (4) provide estimates of the effect of municipality tariff allowing for between-sector
reallocation. Columns (3) and (4) also include a high level of education dummy (he) for individuals with more than
9 years of education, and its interaction with the female dummy in columns (4). Standard errors are clustered at the
municipality-year level. ∗ ∗ ∗, ∗∗, and ∗ indicate significance at the 1, 5 and 10 percent levels respectively.
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7.2 Lagged Tariff

Tables 7 and 8 replicates the empirical analysis using lagged tariffs and lagged regional

average tariffs. These results confirm our benchmark findings in Tables 3 and 4.

Tables 7 shows that the formalisation effect of trade liberalization within industry is

robust and even stronger in magnitude when we use lagged tariffs. Similarly, Table 8

shows that the formalisation effect of liberalisation is always significant at the regional

level and stronger, specifically in the manufacturing sector. However the differential

effect across levels of education, although of the same sign, it is not estimated precisely

in the manufacturing sector (columns (4) and (6)).

Table 7: Within-industry changes with lagged tariff

(1) (2) (3) (4)
τs,t−1 -0.272*** -0.257*** -0.264*** -0.260***

(0.084) (0.080) (0.080) (0.081)
τs,t−1 × female -0.029 -0.027 -0.034

(0.037) (0.037) (0.039)
τs,t−1 × he 0.019 0.012

(0.020) (0.023)
τs,t−1 × he × female 0.020

(0.031)

Observations 622,122 622,122 622,122 622,122
R-squared 0.260 0.260 0.260 0.260
Year FE Yes Yes Yes Yes
Municipality Yes Yes Yes Yes
4-digit sector FE Yes Yes Yes Yes
Cohort FE Yes Yes Yes Yes

Notes: The regressions are LPM estimations of equation (9) for the period 1993-2001. The dependent variable equals
1 if the individual is in formal wage employment and 0 if in informal wage employment. Main controls are the same as
in Table (3). Columns (1) to (4) provides estimates of the average effect of 4-digit sector tariff lines on the probability
to hold a formal job within 4-digit manufacturing sectors. Columns (3) and (4) also include a high level of education
dummy (he) for individuals with more than 9 years of education, and its interaction with the female dummy in
columns (4). Standard errors are clustered at the sector-year level. ∗ ∗ ∗, ∗∗, and ∗ indicate significance at the 1, 5
and 10 percent levels respectively.
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Table 8: Municipality exposure with lagged tariff

(1) (2) (3) (4) (5) (6)
τr,t−1 -0.561** -0.687*** -0.667*** -0.680*** -0.892*** -0.874***

(0.240) (0.239) (0.244) (0.244) (0.231) (0.231)
τr,t−1 × female 0.357*** 0.342*** 0.375*** 0.152*** 0.096

(0.044) (0.045) (0.056) (0.058) (0.061)
τr,t−1 × he -0.048 -0.019 -0.023 -0.104

(0.069) (0.075) (0.078) (0.067)
τr,t−1 ×he × female -0.083 -0.346*** -0.114

(0.057) (0.045) (0.071)
τr,t−1 × serv 0.449*** 0.434***

(0.087) (0.099)
τr,t−1 × serv × female 0.500*** 0.588***

(0.073) (0.089)
τr,t−1 × serv ×he 0.078

(0.089)
τr,t−1 × serv× he × female -0.298***

(0.090)

Observations 2,401,296 2,401,296 2,401,296 2,401,296 2,401,296 2,401,296
R-squared 0.099 0.099 0.100 0.100 0.127 0.128
Year FE Yes Yes Yes Yes Yes Yes
Municipality Yes Yes Yes Yes Yes Yes
4-digit sector FE No No No No No No
Cohort FE Yes Yes Yes Yes Yes Yes

Notes: The regressions are LPM estimations of equation (10) for the period 1993-2001. The dependent variable equals
1 if the individual is in formal wage employment and 0 if in informal wage employment. Main controls are the same
as in Table (4). Columns (1) to (4) provide estimates of the effect of municipality tariff on the average probability to
hold a formal job in the regional economy Columns (3) and (4) also include a high level of education dummy (he) for
individuals with more than 9 years of education, and its interaction with the female dummy in columns (4). Standard
errors are clustered at the municipality-year level. ∗ ∗ ∗, ∗∗, and ∗ indicate significance at the 1, 5 and 10 percent
levels respectively.
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7.3 Self Employment

Informality can be defined in different ways. So far we have adopted the approach that

focuses on wage employment and distinguishes formal from informal employees using

the fact that the labour contract is or not registered by their employer. Under this

definition, informal workers are unprotected salaried workers who do not benefit from

labour rights and social coverage through the employment contract. An alternative

definition of informality also includes self-employed workers who own unregistered

firms (see Henley et al. (2009)). In this section, we use the broader definition of

informality and also include self-employed individuals in the informal employment

category. Specifically, we consider self-employed those individuals who report that in

their main job they are “own-account workers” (trabajador por su cuenta). Notice

that the ENEU survey reports very small businesses, in fact more than 80 percent of

self-employed have no employees. Tables 9 and 10 report the results for industry and

regional approaches respectively.

Table 9 shows that the formalisation of employment within 4-digit industries

remains significant when we include self-employment in the informality category.

Columns (2) to (4) shows that now the effect is stronger for women, especially low-

skilled women. This can be explained by the lower propensity of women to enter

self-employment compared to men.

Table 10 confirms our benchmark results for the effect of trade liberalisation on

the regional labour market. A fall in local tariffs decreases the probability of being

a formal employee for women but increases it for highly educated men. Columns

(5) and (6) distinguish between the impact of local tariffs in tradable and in non-

tradable sectors. The results are similar to the benchmark results shown in Table

4 and stronger in magnitude especially for men. This is consistent with the fact

that this type of employment is particularly relevant for men. Indeed, Figure 5 in

Appendix A shows that the self-employment share is greater in the male population.
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Table 9: Within-industry changes with self-employment in the informal segment

(1) (2) (3) (4)

τst -0.481*** -0.395*** -0.411*** -0.397***
(0.113) (0.092) (0.093) (0.093)

τst × female -0.182** -0.177** -0.213**
(0.083) (0.082) (0.083)

τst × he 0.043** 0.009
(0.020) (0.022)

τst × he × female 0.112***
(0.035)

Observations 738,638 738,638 738,638 738,638
R-squared 0.349 0.349 0.349 0.349
Year FE Yes Yes Yes Yes
Municipality Yes Yes Yes Yes
4-digit sector FE Yes Yes Yes Yes

Notes: The regressions are LPM estimations of equation (9) for the period 1993-2001. The dependent variable equals
1 if the individual is in formal wage employment and 0 if in informal wage employment or in self-employment. Main
controls are the same as in Table (3). Columns (1) to (4) provides estimates of the effect of changes in 4-digit sector
tariff lines on the probability to hold a formal job within 4-digit manufacturing sectors. Columns (3) and (4) also
include a high level of education dummy (he) for individuals with more than 9 years of education, and its interaction
with the female dummy in columns (4). Standard errors are clustered at the sector-year level. ∗∗∗, ∗∗, and ∗ indicate
significance at the 1, 5 and 10 percent levels respectively.
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Table 10: Municipality exposure with self-employment in the informal segment

(1) (2) (3) (4) (5) (6)
τrt -0.047 -0.180 -0.117 -0.130 -0.630*** -0.550***

(0.163) (0.164) (0.168) (0.168) (0.181) (0.180)
τrt × female 0.389*** 0.376*** 0.411*** 0.173*** 0.160***

(0.040) (0.041) (0.051) (0.059) (0.061)
τrt × he -0.141*** -0.112** -0.213***

(0.052) (0.056) (0.062)
τrt ×he× female -0.085* -0.014

(0.049) (0.063)
τrt × serv 0.491*** 0.460***

(0.101) (0.100)
τrt × serv × female 0.347*** 0.517***

(0.071) (0.086)
τrt × serv × he 0.112

(0.075)
τrt × serv× he × female -0.352***

(0.082)

Observations 2,678,911 2,678,911 2,678,911 2,678,911 2,678,911 2,678,911
R-squared 0.092 0.092 0.093 0.093 0.120 0.120
Year FE Yes Yes Yes Yes Yes Yes
Municipality Yes Yes Yes Yes Yes Yes
4-digit sector FE No No No No No No

Notes: The regressions are LPM estimations of equation (10) for the period 1993-2001. The dependent variable equals
1 if the individual is in formal wage employment and 0 if in informal wage employment or in self-employment. Main
controls are the same as in Table (4). Columns (3) and (4) also include a high level of education dummy (he) for
individuals with more than 9 years of education, and its interaction with the female dummy in columns (4). Standard
errors are clustered at the municipality-year level. ∗ ∗ ∗, ∗∗, and ∗ indicate significance at the 1, 5 and 10 percent
levels respectively.
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8 Conclusions

In this paper we analyse the link between trade liberalisation and formal employment

allowing for gender differences both at the industry level and at the municipality level.

We estimate how changes in trade policy affects men’s and women’s probability to

hold a formal job using Mexican individual data and tariff information at the 4-digit

industry category. We find that a fall in the Mexican tariff generates a formalisa-

tion of employment within 4-digit manufacturing sectors for both men and women.

Constructing a weighted average of tariffs at the municipality level, we show that the

local effects of changes in trade policy vary across gender and sectors. We find that,

in the manufacturing sector, both women and men benefit from trade liberalisation

but men benefit the most. While in the service sector, women experience an increase

in informality.

In this paper we propose a general equilibrium model where trade liberalisation

affects the formal labour share of employment across gender. Following our theo-

retical predictions, we interpret the within-industry empirical findings as evidence of

a “formal-biased technological change” within disaggregated tradable sectors. Our

results at the local level, explain the reallocation of employment into comparative

advantage sectors relatively more intensive in formal jobs, and where male labour is

relatively more substitutable for capital than female labour.

The increase in informality in the service sector for women following trade in-

tegration can be detrimental to gender equality in the labour market and poverty

reduction measures. Nevertheless, this work also shows that trade liberalisation con-

tributes to the formalisation of jobs in tradable sectors and may help improving high-

skill women’s position in those sectors. This paper creates a link between formality

and liberalisation and investigates how local exposure to changes in trade openness

affects gender sorting in formal and informal employment across both tradable and

non-tradable sectors. Its main contribution is to extend previous studies on globali-

sation and gender by looking at the effect of trade liberalisation on gender differences

in access to formal jobs. The paper remains silent about the potential impacts of

trade liberalisation on male and female wages in formal and informal jobs. Exploring

this channel can further improve our understanding of gender inequality in the labour

market and additional research is needed in this direction.
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Appendix

Appendix A provides data information and additional descriptive statistics. Appendix

B provides the derivations of the model.

A Data

Our sample includes formal and informal employees and self-employed over the pe-

riod 1993-2001. Since agricultural and mining sectors have very few observations in

urban areas, we decided to exclude them from the analysis. Moreover, there are very

few women in those sectors and gender differential effects could not be precisely esti-

mated. The agricultural sector is also excluded because the ENEU surveys concerns

urban areas only. Non-manufacturing sectors include thus only services sector. Ta-

ble 11 provides summary statistics on the number of observations in our data set by

municipality and CAE 4-digit sector.

Table 11: Summary Statistics on the data set

Dependent variables Number per year Observations per year Observations
mean max min mean max min 1993-2001

Industry (4-digit) 256 258 253 16,042 50,037 1 2,685,624
with import tariff 113 126 90 2,841 10,918 1 674,222
Municipality 216 216 216 5,061 11,832 1 2,685,624
Notes: Our sample is composed of formal and informal employees and self-employed in-
divudals over the period 1993-2001. We exclude the agricultural construction and mining
sectors. This table provides statistics about number of 4-digit industries, those with in-
formation on tariffs and municipalities in our sample.

Figure 3 shows the evolution of the educational level in the working population.

Compared to women, the male working population displayed in the early 1990s higher

shares of workers at the bottom and at the top of the education distribution, indicat-

ing that selection into the labour force followed very different patterns for men and

women. However, those differences have shrunk in the 1990s and the female and male

working population become more similar in terms of educational attainment. More-

over, the level of education has increased for the overall working population. The

share of people with less than 7 years of education has been falling steadily during

the 1990s and represents around 30% of both the female and the male labour force

in 2000. This fall has been slightly more important for women. In the meantime, the

share of workers with high levels of education, above 9 years, has strongly increased.
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It went up from 27% (respectively 20%) of the female (male) working population in

1989 to around 35% of the female and the male labour force in 2000.

Figure 3: Evolution of educational level among employed individuals by gender

Source: ENEU, Mexico.
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In figure 4, we can see that the increase in the average level of education has been

pervasive for all types of occupations.

Figure 4: Evolution of the average educational level by formality status and gender

Source: ENEU, Mexico.

Figure 5 plots the female and male formal, informal and self- employment shares

in the working population. The share of wage workers is higher in the female working

population, especially among formal wage workers. Formal wage employment repre-

sents between 56 and 58 percent of the female working population, and only 49 to 54

percent of the male working population. The gender employment gap in formal wage

employment was bigger at the start of the period, i.e. 10 percentage points in 1989.

It was reduced to 5 percentage points in 2000. Women are also more often in informal

wage employment, however we dot not observe here a convergence in the male and

female informality share.The gender gap in informal wage employment has increased

from 3 percentage points in 1989 to 6 percentage points in 2001. This is due to a much

more rapid increase in informal employment for women in the first part of the 1990s,
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while the fall in informality in the second part of the 1990s has benefited both gender

groups. Men are more often self-employed than women. Self-employment accounts

for 26 to 30% of the male working population, while it represents between 16% and

20% of the female working population.

Figure 5: Employment shares by formality status and gender

Source: ENEU, Mexico.
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Table 12: Descriptive Statistics on the sample of working individuals

Formal Informal Self-employed
Men Women Men Women Men Women

Age 32.39 29.52 29.67 29.30 38.64 38.97
Years of schooling 9.22 9.65 8.31 7.85 8.14 6.74
Share of workers with
... primary education or less 0.33 0.23 0.41 0.45 0.49 0.62
... some secondary education 0.47 0.58 0.45 0.42 0.32 0.28
... some tertiary education 0.20 0.19 0.14 0.13 0.19 0.10
Number of children . 1.13 . 1.44 . 3.22

Border region 0.21 0.24 0.20 0.15 0.21 0.14
Has migrated 0.01 0.00 0.01 0.01 0.01 0.00
Work less than 35 hours a week 0.07 0.16 0.13 0.25 0.18 0.41

between 35 and 48 hours a week 0.73 0.71 0.60 0.58 0.44 0.27
more than 48 hours a week 0.17 0.07 0.23 0.14 0.30 0.18
Log hourly earnings 3.65 3.60 3.48 3.32 3.89 3.58

Work in a firm less than 6 empl. 0.01 0.01 0.10 0.33 . .

... with 6 to 50 employees 0.18 0.16 0.51 0.35 . .

... with51 to 250 employees 0.22 0.18 0.12 0.09 . .

... with more than 250 people 0.07 0.05 0.02 0.02 . .
N 71809 42750 31658 19020 40070 14310

Notes: Calculation based on the ENEU data for 1992
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Table 13 illustrates the sectorial composition of men and women in 1992.

Table 13: Sectorial distribution (in %)

Men Women
Administration 9.63 11.64
Business and Financial services 2.20 3.38
Construction 13.38 1.56
Electricity 1.06 0.50
Health, Education, Social and Personal Services 30.18 46.99
Hotels, Restaurants 4.43 8.81
Manufacturing 27.64 22.27
Trade 4.32 2.81
Transport, storage and communication 7.16 2.05
Total 100.00 100.00

Notes: Calculation based on the ENEU data for 1992

Table 14 shows statistics for the local tariff measure computed with 4-digit tariffs and

employment weights using municipality×4-digit sector employment in the first sample

year. The average and median change in local tariff is 14% but there is substantial

variation across municipalities in the exposure to trade policy changes. Their initial

industry composition has exposed some municipalities to changes in average tariff as

small as 2% while other municipalities have experienced a fall in their local tariff of

22%.

Table 14: Change in municipality tariff between 1993 and 2001 (in %)

mean min p50 max

-0.14 -0.02 -0.14 -0.22

Notes: The tariff at the 4-digit levels come from Iacovone et al. (2015).

Employment weights are constructed using the ENEU survey.

B The model

This section develops the general equilibrium model from which we obtain equations

(2) and (3) in section 4. We follow closely Blum (2008) and Kovak (2013), but we

deviate from the latter by having two types of labour, male and female labour, and

from both papers by having two types of jobs within sectors, formal and informal

jobs.
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We consider a country composed of several regions r and suppress that subscript on

all terms. A region is composed of several industries indexed s={1,...N}. Production

uses capital, K, female labour Lf and male labour Lm. Labour is assumed to be

perfectly mobile across industries but not across regions, supplied inelastically, and

fully employed. Capital is assumed to be region and sector specific in the short-

run. We also assume that production technologies exhibit constant returns to scale,

and that factors and goods markets are competitive. Technologies may differ across

sectors but are the same across regions for each sector.

The set of exogenous variables is composed by: prices of tradable goods, factor

supplies, sectoral capital allocation, preferences, and technologies. The endogenous

variables to be determined are: factor returns, prices of non-tradable goods, sec-

toral employment allocations, and sectoral output. In what follows, we only consider

a particular region and suppress the subscript r on all terms. The equilibrium is

characterized by the following set of equations:

aksys = Ks ∀s, s = 1, 2, ..., N (11)
N∑
s=1

agsys = Lg g = (f,m) (12)

afswf + amswm + aksrs = ps ∀s (13)

cs =
κI

ps
s = M + 1,M + 2, ..., N (14)

where ags is the unit input coefficient for labour factor g, with g = (f,m) indicating

female or male labour, in sector s. wf and wm are female and male wage respectively,

rs is the specific factor return in each sector, ys and ps are respectively the output

and output price in industry s. Equations (11) and (12) represent full employment

conditions for the specific factor in sector s, Ks, and for mobile factors, Lg. Equation

(13) represents the zero profit condition. Equation (14) is the aggregate demand

for non-tradable goods, with cs the Cobb-Douglas demand of the non-tradable good

in sector s. Tradable and non-tradable goods are indexed s = 1, ...,M and s =

M + 1, ..., N respectively. The exogenous share of formal jobs in sector s is αs.

Therefore, gender-g’s formal employment in sector s is defined as:

Lϕgs = αsLgs (15)

Differentiating the above equilibrium conditions and using Jones’ algebra, we ob-
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tain:

p̂s = θfsŵf + θmsŵm + θksr̂s =
∑
g

θgsŵg + θksr̂s (16)

L̂gs = âgs − âks + K̂s (17)

K̂s = âks + ŷs (18)

where hats represents proportional change, θgs = agswg

ps
is the cost share of factor Lg

in sector s. Using equation (18) inside equation (17), gives the labour demand in

industry s:

L̂gs = âgs − âks (19)

For each sector s, the elasticity of substitution between a factor g and the specific

factor Ks with respect to the relative returns of factors f and Ks is defined as:

σhgk,s =
âks − âgs
ŵh − r̂s

(20)

We can rewrite the female and male labour demands in sector s, equation (19), using

the elasticity of substitution in equation (20), to get:

L̂fs = −σffk,s(ŵf − r̂s)− σ
m
fk,s(ŵm − r̂s) + K̂s (21)

L̂ms = −σmmk,s(ŵf − r̂s)− σ
f
fk,s(ŵm − r̂s) + K̂s (22)

We want now to express the change in female and male labour demands in sector

s as functions of prices. Using the differentiated zero-profit condition, equation (16),

the fact that Ks is specific to each sector (so that K̂s = 0, ∀s), and that cost shares

add up to one, the change in labour demands in sector s becomes:

L̂fs = −
[
σffk,s

θks + θfs
θks

+ σmfk,s
θf,s
θks

]
(ŵf − p̂s)−

[
σmfk,s

θks + θms
θks

+ σffk,s
θf,s
θks

]
(ŵm − p̂s) (23)

L̂ms = −
[
σmmk,s

θks + θms
θks

+ σfmk,s
θm,s
θks

]
(ŵm − p̂s)−

[
σfmk,s

θks + θms
θks

+ σmmk,s
θm,s
θks

]
(ŵf − p̂s) (24)

where σhgk,s is the elasticity of substitution between factor g and the specific factor Ks

with respect to the relative prices of factors h and K in sector s, θgs is the cost share

of factor Lg in sector s, and ŵf and ŵf are given as functions of ps in equations (28)

and (29). Equations (23) and (24) describe how female and male labour demand in

sector s are affected by a change in wages and in the price of good s.
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