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Abstract

This paper investigates the differential impact of trade liberalization induced labor demand
shocks on male and female employment in China. Combining data from firm and various
population surveys over the period of 1990 to 2005, we relate prefectural city-level employment
of males and females to local industry-wide exposure to both import and export tariff reductions.
Our empirical results show that reductions in import tariffs is related reallocation towards the
manufacturing sector. Female employment increased by relatively more than male employment
with lower output tariffs, reducing the gender employment gap in manufacturing industries as
well as overall. By contrast, tariff reductions on locally relevant inputs raised male employment
by more than female employment. Export tariff declines tended to reduce employment rates for
both men and women, but with a stronger effect on women. We find that the gendered effects of
trade liberalization could be explained by several channels, including the competition induced
reductions in discrimination, changes in sectoral segregation, differential adjustments of firms
by ownership, and changes in household income. Our results provide additional empirical
evidence to the growing literature on the gender-specific effects of globalization.

Keywords: Trade liberalization; Export market access; Gender inequality; China

JEL classification: F13, F14, F16, F66, J16

1Department of Economics, University of Göttingen, Germany, Email: feicheng.wang@uni-goettingen.de.
2Department of Economics, University of Göttingen, Germany, Email: krisztina.kis-katos@uni-goettingen.de.
3School of Economics, The University of Nottingham Ningbo China, China, Email:

minghai.zhou@nottingham.edu.cn.



1 Introduction

China’s trade liberalization in the 1990s and early 2000s was accompanied by large declines in
tariff rates and expansion of foreign market access, and had a major impact on the economy.
Among others, it is documented that lower import tariffs led to higher firm-level TFP (Yu,
2015; Brandt et al., 2017), lower markup dispersion (Lu and Yu, 2015), changes in wages and
the skill premia (Chen et al., 2017) and household adjustments (Dai et al., 2018). At the same
time, reduced export market uncertainty has encouraged the entry of new exporters (Feng et
al., 2017; Crowley et al., 2018), and induced higher internal migration (Facchini et al., 2019).
Export expansion has also induced an increased human capital accumulation (Li, 2018). A few
recent studies have also examined the employment effects of China’s trade liberalization (Ma et
al., 2015; Rodriguez-Lopez and Yu, 2017). Yet, little is known about the differential effects of
globalization by gender.4 Trade liberalization has been found to have gender-specific impacts
in other developing countries, such as Mexico (Juhn et al., 2014; Ben Yahmed and Bombarda,
2019), Brazil (Gaddis and Pieters, 2017), and Indonesia (Kis-Katos et al., 2018). This paper
aims at contributing to the understanding of the gender-specific effects of trade reforms in
China by exploring China’s trade liberalization in the 1990s and early 2000s and examining the
employment as well as some further social outcomes for males and females.

In the course of about fifteen years, China implemented wide-ranging market reforms. Starting
with its application for the WTO membership in 1995, and followed up by its formal membership
in December 2001, China reduced import tariffs substantially. From average import tariffs of
more than 40 percent in the early 1990s, and tariff rates for some industries that reached up
to 150 percent, average tariff rates declined to 10 percent in 2005. These tariff reforms led to a
substantial increase in imports, raising the competitive pressures on domestic import competing
firms but also improving access to imported inputs. At the same time, following China’s WTO
accession, most global trading partners also reduced their tariff rates on Chinese products,
leading to a steep increase in Chinese exports by X% from to. What happened to export tariffs
raised on Chinese products descriptively? How did export dynamics develop? Since you refer
to both channels, here a sentence was missing on the importance of export tariffs.

In the Chinese planned economy before the 1990s, employment rates were high and did not
differ substantially by gender. In 1990, according to the population census, employment rates
for males were at 90 percent, those for females at 83 percent. A series of comprehensive reforms
towards the market economy has led to significant declines in the employment rates for both
genders, with much more substantial declines for female workers (Chi and Li, 2014). In this
paper, we are addressing the question to what extent did trade liberalization contribute to the
regional differences in the decline of employment and the growing gender gap in employment.

Regions more exposed to import competition will experience adjustments of both labor demand
and supply. Labor demand will decline as locally important import competing firms face
negative price shocks and reduce production. However, employment could also increase if
price pressures lead to technology upgrading or accelerate the transition from state owned

4Chen et al. (2013) and Dai et al. (2018) are exceptions, with the former considering a more general measure of
globalization and the latter focusing on within household adjustments.
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enterprises (SOEs) to the private sector. Moreover, lower tariff rates on intermediate inputs
lead to an access to a larger variety of imported intermediate inputs at lower prices or with
better quality, directly increasing firm productivity and employment. Labor supply may change
because of changing incentives to invest into education among the younger cohorts but also
because of changes in average household incomes. By contrast, regions relatively more exposed
to improved export market access can be expected to feel the benefits of a positive demand
shock in general. The overall effect of import trade liberalization and export market access on
any given region will depend on the relative exposure of local firms and labor markets to the
two types of product demand shocks that trigger worker reallocation across firms and sectors.
In this paper, we consider both the reduction in import tariffs and export tariffs and try to
disentangle different channels through which trade liberalization affects employment.

The labor market effects of trade liberalization could be gender-specific due to various reasons.
From the demand side, trade induced competition could reduce the taste-based discrimination
and increase the relative demand for female workers (Becker, 1957; Black and Brainerd, 2004;
Hirata and Soares, 2016). Firms may increase investment in technology as a response to imported
competition (Bloom et al., 2016) or to export market expansion (Bustos, 2011). As such, females’
position in the labor market is improved as computerization and technology upgrading reduce
the demand for strength-intensive skills, which are often the comparative advantage of male
workers (Juhn et al., 2014). In addition, sectors differ from each other in terms of female-worker
intensity. Depending on whether male and female workers are substitutable or complementary,
trade liberalization could either reduce females’ relative employment (Sauré and Zoabi, 2014),
or improve females’ employment opportunities if sectoral segregation is reduced (Gaddis and
Pieters, 2017; Kis-Katos et al., 2018). From the supply side, the females’ decision to enter the
labor market is associated with household income (Klasen and Pieters, 2015; Klasen et al., 2019).
If trade liberalization increases household income, females, especially young mothers, may be
more likely to exit the labor market.

In this paper, we use the local labor market approach to uncover the differential adjustment
of male and female workers following trade liberalization within prefectural-level cities. This
approach has been widely used in recent years to examine the local labor market effects of import
competition and tariff reductions (see e.g. Autor et al., 2013, Dix-Carneiro and Kovak, 2017,
Kis-Katos et al., 2018, and Li, 2018 among others). It relies on a Bartik-type shift-share measure
Bartik, 1991 that combines industry-level variation in tariff rate reductions with differences
in industry composition across cities, and relates changes in local labor market outcomes to
regionalized measures of tariff changes. A necessary underlying assumption is limited worker
mobility across regions, while allowing for worker reallocation across sectors within each region.
These assumptions make it well suited to analyse labor market responses in the Chinese context
where the household registration system results in large migration barriers across regions.

We investigate changes in prefecture city-level employment by combining two rounds of the
population census (using the 1 percent sample of the 1990 population census and the 2005
mini population census). The rich individual-level information in these locally representative
datasets enables us to aggregate employment and other socio-economic outcomes by gender
to the city level and link them to regionalized tariff reform. As a complementary source of
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information, we also rely on the 1995 industrial census and the 2004 economic census to examine
the gender-specific effects of trade liberalization from the perspective of manufacturing firms.
We consider the reductions in import tariff rates from 1990 to 2005 in a long difference setting
and construct a prefectural-city level tariff rates reduction by using the employment share
of each sector within cities in 1990 as a weight. In particular, we distinguish between locally
relevant import tariffs as well as export tariffs, addressing both positive and negative trade
shocks.

Our results indicate that while employment rates declined considerably for both genders
over time, reductions in output tariffs resulted in relatively smaller declines in female than
male employment in the local labor market, reducing the overall gender employment gap. In
contrast, reductions in export tariffs appeared to have no significant impact and are weakly
linked to reductions in employment, especially for females. A large part of these differences
seems to be cohort-specific. In places experiencing larger import tariff shocks, employment
among the youngest cohort (15–25) declined by less than the national trend and educational
enrollment improved by less, potentially reflecting the joint effects of negative income shocks
and eventual net increases in the demand for unskilled workers. Females’ education suffered
hereby somewhat less and their employment increases turned out also somewhat smaller.
Among prime-age adults (26–35), global competitive pressures were only linked to substantially
smaller declines in female employment, again potentially reflecting unfavorable income effects.
Among the older cohorts, global market access is also linked to more job creation, especially
among males.

The gendered effects of trade liberalization in China arise through various channels. First,
since output tariff reductions mainly reflect a more intense global market competition, smaller
increases in the gender employment gap with lower output tariffs are in line with the theory
of competition induced reduction in discrimination against female workers. Second, we
find evidence that import tariff reductions are associated with lower sectoral segregation
while export tariff reductions increased sectoral segregation. This suggests that the gender-
specific effects of import and export tariffs could be partly explained by changes in sectoral
segregation. Third, based on the economic census, we distinguish firms by ownership types
and find that SOEs responded differently to trade liberalization than private companies. While
firm employment moved from SOEs towards private enterprises in general, this process was
accelerated by the competitive pressures from import competition and was also leading to
somewhat more employment creation in formal manufacturing firms. By contrast, export
market access has led to larger employment among males than females on average, which
again partially may reflect reductions in female employment due to positive income effects. In
order to test for the relevance of the income channel, we complement our analysis with data
from the China Household Income Project (CHIP) dataset 1995 and 2007. We find that import
tariff reductions are linked to slight whereas export tariff reductions to substantial increases in
household income. As females are more likely to exit the labor market than males with higher
household income, this contributes to a widening of a gender gap in employment.

Our work is related to several strands of literature. Studies using the local labor market approach
to uncover the impact of trade openness or trade liberalization on social-economic and labor

4



market outcomes. For example, Topalova (2010) studies the impact of trade liberalization
in India on poverty and consumption. She finds that rural regions more exposed to trade
liberalization tended to have a slower reduction in poverty and lower consumption growth.
Autor et al. (2013) explore the effects of China’s import competition on U.S. employment and
find that import competition significantly reduced employment in the manufacturing sector.
Dix-Carneiro and Kovak (2017) study trade liberalization in Brazil and the associated effects on
the long-run dynamics of employment and wages. They find that regions facing larger tariff
cuts experienced declines in both employment and wages relative to less exposure regions.
Such negative effects could last for 20 years and became even stronger in the long run than in
the short run. The local labor market approach has also been applied to the Chinese context.
Li (2018) studies the effects of export expansion due to a reduction in export tariffs on human
capital accumulation. Based on the population survey, she finds evidence that high-skill export
shocks increased the enrolments of both high-school education and college education whereas
low-skill export shocks decreased both enrolments. Facchini et al. (2019) focus on the changes in
export market uncertainty following China’s WTO accession and examine the migration effects.
They document that prefectures with a larger decline in trade policy uncertainty experienced
higher migrant inflows. Different from these two papers that focus on changes in the export
side, our paper considers reductions in both the import tariffs and the export tariffs.

Our paper is closely related to the literature that investigates the gendered effects of trade
openness or trade liberalization. Gaddis and Pieters (2017) study trade liberalization in Brazil
and find that tariff cuts were related to lower labor force participation for both males and
females, but a much larger reduction for males, thereby resulting in a lower gender gap in
employment. Kis-Katos et al. (2018) distinguish between input and output tariffs in Indonesia.
They find that the gendered effects of trade liberalization were mainly from reductions in input
tariffs. Using firm-level data, Juhn et al. (2014) study the differential impacts of export market
expansion due to Mexico’s accession to the North American Free Trade Agreement (NAFTA) on
male and female workers. They find that the relative of both employment and wages for female
workers increased following a reduction in export tariffs for blue-collar workers whereas there
is no such effect for white-collar workers. Ben Yahmed and Bombarda (2019) also visit trade
liberalization in Mexico but contrast the formal sector against the informal sector. Their results
show that tariff cuts increase formal employment for both men and female, with a stronger
impact on males. Our paper adds to this strand of literature by providing additional evidence
of the gendered effects of trade liberalization in China.

Two papers have somehow studied the gender-specific effects of globalization in China. The
first one is by Chen et al. (2013). Using the 2004 economic census firm-level data, they compare
the female employment share of different types of firms and find that exporters and foreign-
invested firms on average have a higher share of female workers than domestic non-exporters.
Our paper differs from theirs in various ways. First, simply comparing exporters and foreign-
invested firms with non-exporters is a rough measure of globalization. Our measures using
tariffs could capture China’s globalization more precisely. Second, using the 2004 economic
census can only allow them to explore cross-sectional variations in female employment share
across firm types. In this paper, we use the population census spanning between 1990 and
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2005, which covers the entire period of China’s trade liberalization. This enables us to detect
the long-run effects of trade liberalization. In addition, they build simple correlations between
firm types and female employment share. Our paper, however, attempts to establish a causal
link between trade liberalization and gender employment gap. Our paper is closer to Dai et
al. (2018) which explores household adjustments in response to China’s trade liberalization
using household survey data. They also employ the local labor market approach and consider
regional exposure to tariff reductions. While their focus is household-level adjustments along
several different dimensions, they find that females are more likely to work than males with
lower tariff rates. Our results that output tariffs raised female employment significantly while
did not affect males are consistent with theirs. However, compare to their paper, we explicitly
distinguish between input and output tariffs as well as export tariffs, which allow us to measure
both positive and negative demand shocks during the process of China’s trade liberalization.
In contrast to the small part of the gendered effects in their paper, our paper concentrates on
the gender-specific effects and examines carefully the potential channels through which trade
liberalization affects men and women differently. To the best of our knowledge, this is the first
paper that exploring the gendered effects of trade libearlization in China using the local labor
market approach.

Our paper is also linked with two additional strands of China-specific literature that study
the employment effects of trade liberalization and that investigate factors determining the
decreasing female labor force participation. Ma et al. (2015) find that trade liberalization
induced both job creation and job destruction, but negative employment growth. Rodriguez-
Lopez and Yu (2017) is the only one that considers both import tariffs and export tariffs and
explicitly distinguishes between input tariffs and output tariffs, as what we do. They study the
effects of all-round trade liberalization on firm-level employment and find that the employment
effects depend on firm’s productivity. Specifically, reductions in output tariffs and export
tariffs are associated with job destruction in low-productivity firms and job creation in high-
productivity firms. Reductions in input tariffs led to job destruction in low-productivity ordinary
exporters but no significant impact on other firms. Output tariff declines are the main source
of employment gains compared to the other types. While both papers consider the average
employment effects, our paper differs from them in terms of exploring the differential impacts
on males and females.

The declining trend in female labor force participation has been determined by several factors,
including urbanization and migration (de Bruin and Liu, 2019), rising returns to education
(Hare, 2016), discrimination (Li and Song, 2013), higher costs associated with childcare and
eldercare (Maurer-Fazio et al., 2011), changes in social norms (Hare, 2016; Chen and Ge, 2018),
etc. We build our work on this strand of literature and seek explanations to our results by
linking trade liberalization with these potential factors.

The remainder of this paper is organized as follows. In the next section, we present different
data sources that are used in this paper and report some descriptive evidence. We also introduce
our measures of regional exposure to tariff reductions in this section. Section 3 provides
a description of empirical strategies. Section 4 reports the empirical results and examines
potential channels. Finally, we conclude in section 5.
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2 Data and descriptive evidence

2.1 Population census

Our main data source of the local labor market outcomes is the 1 percent random sample of the
population census in 1990 and the 1 percent sampling population survey in 2005. The former
is obtained from IPUMS-International, and the latter is from the National Bureau of Statistics
(NBS) of China. The population census records individual information on their demographic
characteristics, working status, industry, occupation, residence location and migration, etc. The
1990 population census does not directly report an individual’s working status but reports
industry and occupation. We identify an individual as being employed if either the industry
or the occupation code is not missing. The census also reports one’s non-working status,
either education, retirement, disability or doing housework. This further helps to identify
employment.

The advantage of the population census is that it covers the whole population and is nationally
representative. It is worthwhile mentioning that this dataset includes both formal and informal
employment, and therefore shows a complete picture of the labor market. Like other developing
countries where informal employment takes a large share, for example, Brazil (Dix-Carneiro and
Kovak, 2017) and Mexico (Ben Yahmed and Bombarda, 2019), China also has a large informal
sector and it has even overpassed the formal sector in recent years (Liang et al., 2016).5 Since
the informally employed workers have no formal contract with employers, they are more
volatile and may respond differently to trade liberalization (Ben Yahmed and Bombarda, 2019).
Neglecting the informal sector would bias the true impact of trade liberalization on employment.
Another advantage of the population survey is that it reports individual’s industry affiliation at
a reasonable level and prefectural city information of locations. This makes it possible to tackle
the different industry structures across cities and therefore to construct a regional measure
of tariff rate reductions. The basic unit of our analysis is prefectural cities. We aggregate
individual-level data to city-level in later regressions. The retirement age for women is 50 years
old and for men is 55 years old in China. Since we are interested in the differences between
male and female workers, throughout our analysis we constrain our sample to the working-age
population, aged 15-50, to make males and females comparable.

2.2 City-level tariff rates

Our second data source is the World Integrated Trade Solution (WITS) that reports tariff rates
by country at the industry level. We obtain China’s import tariff rates and the foreign tariff
rates that are imposed on China’s exports by country at ISIC Rev.3 4-digit level over the period
between 1990 to 2005.6 We concord the ISIC Rev.3 codes to the Chinese Industry Classification
(CIC) at the 4-digit level. Since foreign tariff rates are reported by each country, we construct

5Liang et al. (2016) find that the proportion of employees without formal contract and the self-employed (defined
as informal employment) increased from 35 percent to 57 percent between 2007 and 2013 based on the China
Household Income Projects (CHIPs) dataset.

6China’s import tariff rates are only available since 1992. Considering that both 1990 and 1992 are before China’s
trade liberalization, we use the 1992 data to proxy for the 1990 data.
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industry-level export tariffs as the weighted average of foreign tariff rates using the relative
economic size as weight:

exptari f fit =
N

∑
n=1

GDPnt

∑N
n=1 GDPnt

tari f fnit (1)

where tari f fnit is the tariff imposed on China’s export product i by country n in year t.
GDPnt/ ∑N

n=1 GDPnt measures the relative economic size of country n in year t. The reason
why we use the relative economic size as weight is that economic size measures export market
potentials. Larger countries are expected to import more from China and therefore Chinese
products are more strongly affected by the tariff rates imposed by those countries.7

In this paper, we distinguish between import tariffs imposed on intermediate input goods and
final goods. The input tariffs are constructed as the weighted average of output tariffs using the
cost share of each input as weight:

inptari f fit =
J

∑
j=1

inputjt

∑J
j=1 inputijt

outtari f f jt (2)

where inputjt/ ∑J
j=1 inputijt measures the share of input j in total inputs used by industry i in

year t. The cost share of each input is calculated based on the Chinese Input-Output (I-O) table
in 2002. Note that our input tariffs are only available at 3-digit CIC level due to the aggregated
industry classification of the 2002 I-O table.8

With input tariff rates, output tariff rates and export tariff rates at CIC level, we then calculate the
prefectural-city level tariff rates as the weighted average across industries using the industrial
employment share within regions as weight:

tari f fct = ∑
c∈C

Eic,0

Ec,0
tari f fit (3)

where Eic,0/Ec,0 is the employment share of industry i over total employment in city c at
the initial year of the sample. The main reason why we focus on regional analysis is that
it allows one to investigate potential labor reallocation across sectors, particularly between
manufacturing and non-manufacturing sectors, and thereby provide a more complete picture of
labor market adjustments to trade shocks. Con-cording administrative codes for cities between
1990 and 2005, we have 324 cities in total. Due to a lack of data on some control variables, our
final sample consists of 314 cities.

In most of our specifications based on the population census, the initial employment share is
calculated from the 1990 population census. In later analysis, we also use the economic census

7We also check the robustness using the simple average export tariffs across countries and the main findings
hold. One problem with the simple average tariffs is that it is easily affected by outliers. For example, Egypt levied
as high as 3700 percent tariff rates on Chinese beverage products (CIC code: 15) across years, which increased the
average tariff rates for beverage products substantially in some years.

8We also check the robustness of our results by using the 1997 I-O table, which reports inputs at 3-digit CIC level
as well. Our results are not affected much.
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firm-level data and the household survey individual data to cross check the robustness of our
main findings and potential channels through which trade liberalization affects male and female
workers. Since both the firm-level data and the individual-level data are available from 1995, we
use the economic census 1995 to construct the industrial employment share within regions. We
follow Kovak (2013) and calculate the employment share based on manufacturing employment.
We also control for the relative size of the manufacturing sector in later regressions.

Table 1 shows the city-level tariff rates at different percentiles in 1990 and 2005. The 95th
percentile of output tariff was 70.67 percent in 1990 while at the 5th percentile it was 35.93
percent. This indicates large variations exposed to output tariffs across regions. Similar patterns
could be seen for input tariffs and export tariffs in both years, though the variations for export
tariffs are not as high as import tariffs. Columns (7) to (9) show the reduction in tariffs between
1990 and 2005. It is clear that following tariff reforms in China, particularly due to the accession
to the WTO, both import and export tariffs reduced substantially. For example, cities at the
95th percentile experienced a reduction of 59.84 percentage point in output tariffs and 25.63
percentage point in input tariffs. In contrast, cities at the 5th percentile experienced a reduction
of 27.58 percentage point in output tariffs and 13.27 percentage point in input tariffs. Export
tariffs reductions were smaller in magnitudes, for instance, 2.57 percentage point for cities at the
95th percentile and 0.06 percentage point for cities at the 5th percentile of the distribution. The
substantial variations in all types of tariffs across cities potentially allow us to identify a link
between tariff rate reductions and employment differentials for male and female workers in the
sense that workers in more exposed cities may respond differently from those in less exposed
cities. Considering that reductions in export tariffs were much smaller than the reductions in
import tariffs, we standardise both tariffs to make them comparable.

Table 1: City-level tariff rates: 1990 and 2005 (%)

1990 2005 1990-2005

Percentile Output
tariff

Input
tariff

Export
tariff

Output
tariff

Input
tariff

Export
tariff

∆Output
tariff

∆Input
tariff

∆Export
tariff

(1) (2) (3) (4) (5) (6) (7) (8) (9)

95th percentile 70.67 31.18 10.88 13.94 5.93 9.14 59.84 25.63 2.57
75th percentile 59.90 26.85 8.72 11.87 5.52 7.23 48.12 21.51 1.83
50th percentile 52.03 24.48 7.75 10.59 5.13 6.29 41.13 19.32 1.35
25th percentile 45.21 22.13 6.82 9.46 4.69 5.63 35.24 17.24 0.85
5th percentile 35.93 17.34 5.26 7.41 3.84 4.44 27.58 13.27 0.06

Notes: This table shows the city-level tariff rates at different percentiles in 1990 and 2005 in columns (1)-(3) and (4)-(6), respectively.
Columns (7)-(9) show the reduction in tariff rates between 1990 and 2005.

2.3 Local labor outcomes: Descriptive evidence

Table 2 reports the participation rate of working-age population by gender in 1990 and 2005,
separately. Between 1990 and 2005, the employment rate reduced for both sexes, from 90.35
percent to 81.86 percent for males and from 84.83 percent to 71.55 percent for females. Such
large reductions in the employment rate was largely due to the primary sector, as a result
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of rapid urbanization. In contrast, the employment rates of both the manufacturing and the
tertiary sectors increased. This suggests potential labor reallocation from the primary sector to
the manufacturing and the tertiary sectors.

The employment gap between male and female workers, however, almost doubled, increasing
from 5.53 percent to 10.31 percent. This rising gender gap in employment is a result
of the increasing gap in the manufacturing and the tertiary sectors, whereas the primary
sector witnessed a moderate reduction in the gender employment gap. With a reduction in
employment rate, the unemployment rate and the non-labor market participation rate increased
between 1990 and 2005. In particular, the share of non-participating females rose drastically
from 13.90 percent to 26.24 percent, in contrast to a smaller rise for male, which was from 8.08
percent to 15.46 percent. This is different from Brazil where female labor force participation
increased between 1991 and 2000 whereas male participated in the labor market less (Gaddis and
Pieters, 2017). A closer look at the data reveals that the large rise in female non-participation
predominantly happened for the 26-35 age group, with more females being housekeepers.
This could be due to either rising household income (Hare, 2016) or higher childrearing costs
(Maurer-Fazio et al., 2011; Chi and Li, 2014). If trade liberalization increased household income,
then this offers an important channel to understand the differential adjustments of males and
females in the labor market. We check this channel formally later.

Table 2: Participation rate of working age population by gender: 1990 and 2005 (%)

1990 2005

Working status Male Female M-F Diff. Male Female M-F Diff.

Employed 90.35 84.83 5.53 81.86 71.55 10.31
Primary sector 62.21 63.25 -1.04 40.77 42.04 -1.27
Manufacturing 10.56 10.78 -0.22 12.59 11.28 1.31
Tertiary sector 17.57 10.79 6.78 28.25 18.10 10.15

Unemployed 0.90 0.92 -0.02 2.09 1.69 0.40
Non-participation 8.08 13.90 -5.82 15.46 26.24 -10.78

Notes: This table shows the employment rate, unemployment rate and non-labour force particiaption rate for working age
population (15-50) by gender in 1990 and 2005 based on the population census. The employment rate, unemployment rate and
non-labour force participation rate is calculated as the share of male and female employed, unemployed and non-participants
over male and female population respectively.

3 Empirical strategies

To estimate the relationship between trade liberalization and male and female employment
rates in China, we aggregate the individual census data to city level for 1990 and 2005. Then
we regress the long difference in employment rate on tariff rate reductions according to the
following specification:

∆ERc = α + β∆Tari f fc + Γ1Xc,0 + Γ2∆Xc + ∆εc (4)
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where ∆ERc is the city-level change in labor market outcomes - overall employment rate, male
and female employment rate - between 1990 and 2005. The employment rate is calculated as
the share of employed workers over working-age population. We also consider the change in
female-male employment rate difference as the dependent variable to examine the direct impact
of tariff rate reductions on gender gap in employment. ∆Tari f fc is the standardized change in
tariff rates. We consider both the import and export tariffs and further distinguish between
output tariffs and input tariffs for the import tariff rates.

Note that the first difference specification controls for all city-level time-invariant characteristics
that may affect the labor market outcomes. For example, cities in the eastern region have a
higher economic level and are more exposed to trade openness compared to cities in the middle
and western regions (Han et al., 2012), and therefore have higher employment rate on average.
Due to the large geographical size of China, regions also differ in social norms that support
women’s non-labor market participation. Chen and Ge (2018), for instance, find that married
men who were raised by non-working mothers are more likely to support their wife to be a
housekeeper. The first difference specification allows us to effectively account for differences in
male and/or female employment rates due to such time-invariant characteristics across regions
and therefore the employment effects of trade liberalization are identified through linking
variations in employment rate with tariff rate changes within cities.

We control for a set of start-of-period city characteristics, denoted by Xc,0, to account for the
possibility that labor market adjustment over the years might be different between cities due to
initial heterogeneity. The first set of variables include the employment shares of the primary
sector and tertiary sector, with the share of manufacturing sector omitted, which captures
differential sectoral structures across cities. This also addresses the importance of the non-
manufacturing sector in the local labor market since our measures of regional tariffs are based
on initial variations within the manufacturing sector. Considering that China implemented
massive privatization reform in the late 1990s that induced a large number of laid-off workers
and potentially affected male and female differently (Li and Song, 2013), we control for the initial
employment share of state-owned enterprises (SOEs) in the regression. The idea is that cities
with a higher initial share of SOEs were more likely to be affected by the privatization reform
We also control for the 1990 night light data to proxy for the initial differences in economic
development across cities (). We also control for changes in some city-level characteristics,
indexed by ∆Xc, to capture the macro socio-economic effects. These include the change in rural
population share which accounts for the impact of urbanization (de Bruin and Liu, 2019), and
the change in literacy rate that captures the effects of human capital accumulation. Standard
errors are clustered at the city level.9

The coefficient of interest is β that measures the impact of tariff rate reductions on employment
rates (male, female or both). The identification stems from the fact that cities were exposed to
trade liberalization differently due to different manufacturing and non-manufacturing structure
and different industry composition within the manufacturing sector. However, if there are

9We also check the robustness of our results by clustering standard errors at the province level. Our main findings
are not affected. However, due to a much smaller number of clusters, the results become slightly less significant. All
results are available upon request.
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unobserved factors that affect the differential exposure to tariff rate reductions and employment
rates simultaneously, changes in tariff rates are endogenous and the coefficient estimates are
biased. Since tariff rate reductions were designed at the industry level and regional tariff rates
are constructed based on the initial employment share and industry-level tariffs, the source
of endogeneity is from the industry level. One source is political economic factors that arise
if politically powerful industries may lobby the government and seek for more protection
(Goldberg and Pavcnik, 2005). If this is true, cities concentrating on such industries would
experience lower tariff rate reductions. The inclusion of the initial share of SOEs alleviates
this concern since SOEs are often closely connected to the government and are therefore more
likely to lobby. On the other hand, the nature of China’s trade liberalization indeed leaves
little room for lobbying as the target level of tariff rate reductions was pre-determined by
the WTO negotiations such that the initially more protected industries reduced tariffs more
(Brandt et al., 2017). This is also the case for many other developing countries where tariff rate
reductions were dictated by international negotiations, such as Colombia’s WTO accession in
the 1990s (Goldberg and Pavcnik, 2005), Indonesia’s WTO accession in the 1990s (Kis-Katos et
al., 2018), Brazil’s trade liberalization between 1990 and 1995 with the introduction of Mercosur
(Dix-Carneiro and Kovak, 2017), tariff rate reductions in Mexico in the 1990s following its
accession to the NAFTA (Juhn et al., 2014), and so on. As is shown in Figure A.1 in the appendix,
the relationship between the 1990 tariff rates and tariff changes between 1990 and 2005 at the
2-digit industry level is almost one to one, which indicates that industries with higher tariff
rates in 1990 reduced more whereas industries with lower tariff rates in 1990 reduced less.
This further implies convergence in tariff rates across industries. The right figure of Figure A.1
shows a similar pattern at the city level such that cities with a higher initial level of tariff rates
experienced a larger decline. The high correlation between tariff rates decline and the initial
level suggests that tariff rate reductions in import tariffs in equation (4) are exogenous. We
also check the robustness of our results using the initial tariff rates as the instrumental variable
(Goldberg and Pavcnik, 2005) and our results do not change much.

In the regression, we also include export tariff decline as a measure of expanded accession
to the foreign market. Since tariff rates imposed on Chinese products were made by foreign
governments, we are therefore confident that export tariffs are exogenous.

4 Empirical results

4.1 Tariff rates decline and gender-specific employment rates in the local labor
market

4.1.1 Baseline results

To gauge the gender-specific employment effects of trade liberalization, we start by estimating
equation (4) using the employment share of the whole prefectural cities as the dependent
variable. The results are reported in Table 3. In panel A, we report the baseline results without
controlling variables. In columns (1) to (3), the dependent variables are the overall employment
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rate, the employment rate for male and female, respectively, and in column (4), the dependent
variable is the difference between female and male employment rates. We find a positive and
statistically significant relationship between input tariff reduction and overall employment
rate, indicating that cities with a decline in input tariff rates also experienced a decrease in
the employment rate. Such a negative employment effect is stronger and only significant for
female workers, resulting in an increase in the gender gap, as shown in column (4), although the
difference is not significant. The coefficient estimates of output tariff rates indicate that declining
trade protection is associated with a rise in overall employment rate, which is driven by a
significant increase in female employment rate, whereas the impact on male workers is ignorable.
As such, gender employment gap decreased. Given that the average employment rates for
both male and female workers decreased and the average gender employment gap widened
over time, our results imply that without output tariff rate reductions, female employment rate
would have declined even further and gender employment gap would have been even larger.
Export tariff changes only affect female employment and the gender gap significantly. The
positive coefficient in column (3) implies that cities with expanded access to the foreign market
due to a reduction in export tariffs saw a decline in female employment rate, and thereby the
gender employment gap rose.

In panel B, we add a set of initial city-level characteristics including the employment share
of the primary sector and the tertiary sector, the employment share of SOEs and the night
light data as a proxy for economic development. We further control for changes in city-level
characteristics such as rural population share and literacy rate to capture employment changes
due to urbanization and human capital accumulation in panel C. We report the main results in
Table 3 and the full results are present in Table A.1 in the appendix. The regression results in
panel B and C are fairly similar to the results in panel A, except the coefficients of input tariffs
turn out insignificant in all specifications.

The estimation results in Table 3 indicate that the gender-specific effects of trade liberalization
stem from reductions in output tariffs and in export tariffs, with output tariff reductions
reducing gender employment gap whereas export tariffs play an opposite role. The effects
are sizeable. The coefficient of output tariffs in column (4) panel C implies that one standard
deviation decline in output tariff rates reduced gender employment gap by 2.03 percentage
point, which is almost half of the average gender gap change (4.625%). In contrast, one standard
deviation decline in export tariffs widened gender gap by 1 percentage point.
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Table 3: Tariff rate reduction and employment rate by gender
All Male Female F-M
(1) (2) (3) (4)

Panel A: Baseline

∆Input tariff 0.99* 0.75 1.28* 0.52
(1.70) (1.48) (1.68) (0.88)

∆Output tariff -1.21** -0.34 -2.19*** -1.84***
(2.42) (0.73) (3.42) (3.57)

∆Export tariff 0.57 -0.00 1.13* 1.14**
(1.29) (0.01) (1.90) (2.36)

Panel B: A+initial conditions

∆Input tariff 0.51 0.20 0.92 0.72
(0.91) (0.41) (1.22) (1.22)

∆Output tariff -1.00** -0.09 -2.07*** -1.98***
(1.99) (0.19) (3.19) (3.69)

∆Export tariff 0.78* 0.23 1.32** 1.09**
(1.89) (0.64) (2.32) (2.34)

Panel C: B+time-variant controls

∆Input tariff 0.57 0.24 0.99 0.75
(1.08) (0.51) (1.41) (1.29)

∆Output tariff -0.95** -0.01 -2.04*** -2.03***
(1.99) (0.01) (3.29) (3.67)

∆Export tariff 0.49 -0.01 0.99* 1.00**
(1.14) (0.02) (1.66) (2.06)

Mean dependent (%) -10.121 -7.645 -12.270 -4.625
Observations 314 314 314 314

Notes: The dependent variables in columns (1)-(3) are the share of employment over relevant working age population, and in
column (4) are the difference between female and male employment rate. City-level initial conditions include primary sector
employment share, tertiary sector employment share, the SOE employment share, and night light. Time-variant controls include
changes in rural population share and in literacy rate. Robust standard errors are clustered at the city level for all specifications.
* p <0.1, ** p <0.05, *** p <0.01. Absolute t values in parentheses.

4.1.2 Robustness of the results

Our baseline results reveal that reductions in trade protection narrowed the gender employment
gap whereas expanded access to the export market widened the gap. In this section, we examine
the robustness of these findings.

The first concern is within-household adjustment due to rising childcare costs that may result
in differential labor market participation between males and females. The birth rate in China
declined continuously from 2.11 percent in 1990 to 1.24 percent in 2005 (National Bureau of
Statistics, 2010), which is due to the one-child population policy but also due to rising childcare
costs. The rising financial costs of child-caring along with the decreasing availability of childcare
services contributed to the reduction in female labor force participation and the widening gender
gap in employment in China (Maurer-Fazio et al., 2011; Chi and Li, 2014). To address the role
of childcare in affecting gender employment gap, we add changes in the share of households
with at least one pre-school age child (aged 0-6) as an additional control in panel A of Table
4. The results are consistent with the literature that cities with higher growth in households
with childcare saw a rise in male employment rate and a decline in female employment rate
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(Chi and Li, 2014), although the later is insignificant. It follows that gender employment gap
was larger. The coefficient estimates of output tariffs remain unchanged to the findings in Table
3 while the magnitudes are slightly smaller. The coefficient of export tariffs, however, appear
insignificant in all specifications.

The second concern is that cities with different initial employment rate may adjust differently
to trade liberalization. Indeed, there is a high disparity in employment rate across cities in
1990, particularly for females. The highest female employment rate was 97.50 percent while
the lowest was only 26.13 percent according to the 1990 population census. If lower tariff rates
increased female employment, cities with a lower female employment rate in 1990 would have a
higher potential to raise relative to those with an already high female employment rate (Juhn et
al., 2014). Another concern is that cities with a higher initial share of female employment might
receive more protection. This could be the case in developing countries where female-intensive
industries, e.g. textile, clothing and apparel, are relatively low-skill intensive and are more
protected. Aguayo-Tellez et al. (2014) find that tariff declines were larger for industries with
a higher initial share of female employment in Mexico. Kis-Katos et al. (2018) find a similar
pattern in Indonesia. If so, our estimated effects of tariff reductions on gender employment gap
would be overestimated. We first check the correlation between the 1990 female employment
share and tariff reductions across industries. As shown in Figure A.2, we find evidence that
industries with a higher share of female workers in 1990 experienced larger reductions in both
output and input tariffs. To address this concern, we add the initial dependent variable as a
further control and find that our results are consistent with earlier ones, as shown in panel B of
Table 4.

In panel C, we control for heterogeneity across broad regions by adding region dummies. This
allows for differential time trends in employment adjustment across regions and the effects of
tariff reductions are identified through cross-city variations within regions. As shown in panel
C, the gendered employment effects of trade liberalization are only from reductions in output
tariffs, whereas input tariff and export tariff declines seem to have no impact.

The local labor market approach assumes no migration across regions. If migration is allowed,
workers experiencing a high negative labor demand shock may reallocate to regions with
low shocks. As such, the effects of trade liberalization on local labor market employment are
overestimated. Due to the presence of the household registration system (hukou), across-region
migration is highly costly in China(Meng, 2012). According to the population census, migrants
from other cities (including those from other provinces) were merely 2.5 percent of the working-
age population in 1990. This figure increased to 8.2 percent in 2005. In panel D of Table 4, we
augment our estimation by only concentrating on non-migrants. The estimated coefficients are
slightly smaller in magnitudes but with similar patterns to our main findings.

Over the sample period that we examine, both male and female employment rates dropped and
the gender employment gap enlarged. One concern of our findings is that tariff rate reductions
may merely capture the long-run trend in employment rates and the gender gap, rather are the
causes. To verify that our estimates are not driven by such long-run trend, we run a falsification
test by regressing the pre-sample labor market outcomes on the tariff changes over our sample
period, with the expectation that future tariff changes should not explain employment changes
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Table 4: Tariff rates reduction and employment rate by gender: Robustness checks
All Male Female F-M
(1) (2) (3) (4)

Panel A: Controlling for households with childcare

∆Input tariff 0.54 0.15 1.02 0.87
(1.02) (0.32) (1.44) (1.48)

∆Output tariff -1.01** -0.17 -1.99*** -1.82***
(2.08) (0.34) (3.25) (3.48)

∆Export tariff 0.60 0.30 0.89 0.59
(1.48) (0.87) (1.54) (1.22)

∆HH share 0.11 0.31*** -0.09 -0.40***
(1.60) (4.18) (1.04) (4.59)

Panel B: Controlling for initial employment rate

∆Input tariff 0.27 0.39 0.26 -0.15
(0.53) (0.91) (0.40) (0.32)

∆Output tariff -0.73 -0.43 -1.25** -0.87**
(1.62) (1.07) (2.29) (2.15)

∆Export tariff 0.11 0.03 0.21 0.12
(0.29) (0.10) (0.45) (0.34)

Panel C: Controlling for regional heterogeneity

∆Input tariff 0.55 0.23 0.97 0.75
(1.11) (0.50) (1.43) (1.28)

∆Output tariff -0.37 0.47 -1.34** -1.81***
(0.81) (1.04) (2.21) (3.28)

∆Export tariff 0.09 -0.17 0.36 0.53
(0.22) (0.48) (0.61) (1.08)

Panel D: Only non-migrants

∆Input tariff 0.92* 0.80* 1.06 0.26
(1.83) (1.86) (1.56) (0.50)

∆Output tariff -1.17** -0.49 -1.90*** -1.41***
(2.54) (1.21) (3.11) (3.07)

∆Export tariff 0.33 -0.24 0.91 1.15**
(0.80) (0.66) (1.57) (2.30)

Mean dependent (%) -10.12 -7.65 -12.27 -4.62
Observations 314 314 314 314

Notes: The dependent variables are the change in relevant employment rate. In panel A, we control for the share of households
with at least one child below 6 years old for each city. In panel B, we control for the initial value of the dependent variable. Panel
C adds province dummies and panel D only considers non-migrants. Non-migrants include those living in the same place with
their registered place and those moving within prefectural cities. All regressions include city-level initial SOE employment share,
industrial employment share, tertiary employment share and night light, changes in tertiary rate and rural population share, and
a constant. N = 314. Standard errors are clustered at the city level.
* p <0.1, ** p <0.05, *** p <0.01. Absolute t values in parentheses.

in the past. Specifically, we calculate the overall and male and female employment rates based
on the 1982 population census, which is also obtained from the IPUMS international database,
and use the employment rate changes between 1990 and 1982 as the dependent variable.

Panel A of table 5 shows the estimation results. Interestingly, we find that lower input tariffs
were correlated with higher past female employment rates and with a lower gender gap,
whereas output tariffs had the opposite correlation. These, however, do not violate our main
results We find a weak positive relationship between export tariffs and past gender gap. To
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further very that our results are not driven by the long-run trend, we augment equation (4) by
adding the pre-sample employment rates and the results are reported in panel B. The estimated
coefficients are insensitive to the pre-sample trend.

Table 5: Placebo test: Using 1982-1990 employment rate change as the dependent variable

Panel A: 1982-1990 employment rate Panel B: 1990-2005 employment rate

All Male Female F-M All Male Female F-M
(1) (2) (3) (4) (5) (6) (7) (8)

∆Input tariff -0.75 0.16 -1.73** -1.89** 0.26 0.49 0.56 0.14
(1.41) (0.43) (1.99) (2.36) (0.47) (1.09) (0.73) (0.23)

∆Output tariff 0.47 -0.51 1.60** 2.11*** -0.76 -0.54 -1.72** -1.48***
(1.03) (1.45) (2.13) (2.92) (1.45) (1.24) (2.44) (2.67)

∆Export tariff 0.36 -0.03 0.75 0.78* 0.77* 0.24 1.21* 1.19**
(1.08) (0.12) (1.41) (1.69) (1.80) (0.78) (1.95) (2.27)

Dependent mean -0.11 -1.06 0.96 2.03 -9.84 -7.42 -11.94 -4.52
Pre-trend Yes Yes Yes Yes

Notes: The dependent variables are the change in relevant employment rate between 1982-1990 in Panel A and the employment
rate between 1990-2005 in Panel B. We control for the employment rate change between 1982-1990 in Panel B. In all regressions,
tariff changes are ones between 1990 and 2005. Standard errors are clustered at the city level.
* p <0.1, ** p <0.05, *** p <0.01. Absolute t values in parentheses.

As discussed earlier, import tariff reductions were determined through negotiations with WTO
members before China’s accession to the WTO and hence exogenous. One minor concern is that
WTO required China to reduce tariff rates to the target level by 2010. Since our sample spans to
2005, it is likely that the required reductions were not finished by then and some industries may
still receive relative more protections due to unobserved factors. This will bias the estimated
coefficients of import tariffs if those factors are correlated with our labor market outcomes. We
address this issue in two steps. We first carefully check the import tariffs data, and find that the
average tariffs reduced by only 1.56 percent from 2005 to 2010. This suggests that by the end of
our sample period, import tariff rates almost met the required level. We are therefore confident
that import tariff reductions are exogenous. Second, we use an instrumental variable regression
approach by employing the 1990 level of input and output tariffs as the instruments for import
tariff reductions following, e.g. Goldberg and Pavcnik (2005) and Amiti and Cameron (2012).
The first-stage results in Table A.2 show that the initial tariff rates were highly correlated with
tariff reductions. More importantly, the 2SLS results as present in Table 6 suggest that our main
results are robust.

Although we control for city-level demographic characteristics in our regression, individual’s
employment decision might be determined by some its own characteristics. As one additional
robustness check, we regress individual’s working status on city-level tariffs using individual-
level data from the 1990 and 2005 population census. Specifically, the dependent variable is a
dummy variable indicating whether an individual is working or not. We control for a rich set
of individual characteristics, including age, age squared, education level, hukou type, marital
status, ethnicity, household head, household size, migrant or not, etc. The results are shown in
columns (1) and (2) in Table A.3 in the appendix. We find that males’ working decision was not
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Table 6: Tariff rate reductions and employment rate changes by gender: 2SLS regression results

All Male Female F-M
(1) (2) (3) (4)

∆Input tariff 0.57 0.21 1.03 0.83
(1.04) (0.43) (1.40) (1.37)

∆Output tariff -1.02** -0.01 -2.17*** -2.17***
(2.03) (0.02) (3.34) (3.78)

∆Export tariff 0.51 0.01 1.01* 1.00**
(1.21) (0.03) (1.73) (2.10)

Mean dependent -10.121 -7.645 -12.270 -4.625

Notes: The initial input and output tariff rates in 1990 are used as the instruments for input and output tariff rates reductions,
respectively. The dependent variables are the change in relevant employment rate. All regressions include city-level initial
primary sector employment share, tertiary sector employment share, the SOE employment share, and night light, changes in
rural population share and the literacy rate, and a constant. N = 314. Standard errors are clustered at the city level.
* p <0.1, ** p <0.05, *** p <0.01. Absolute t values in parentheses.

affected by any type of tariffs. However, lower output tariffs tended to increase the probability
of working for females, and lower export tariffs tended to reduce the probability of working
for females. This further implies that declines in output tariffs are associated with a lower
gender gap in employment, whereas export tariff cuts are associated with a larger gender gap,
consistent with our main findings as in Table 3.

4.2 The differential impact in the manufacturing and non-manufacturing indus-
tries

In the previous section, our results uncover the net effects of trade liberalization on the
employment adjustment in the local labor market, including the direct effects on the
manufacturing sector and the indirect effects on the non-manufacturing sectors. In this section,
we look further and tackle the gendered effects of tariff reform due to potential labor reallocation
between sectors.

We distinguish between workers in the manufacturing and non-manufacturing sector and
regress changes in total employment versus male and female employment over working-
age population on tariff rate reductions by sector. The results are set out in Table 7. In
panel A, we find significant job creation effects of input tariff declines for both sex, with a
stronger impact on male workers and hence generating a larger gender gap. The positive
employment effects of input tariff declines are consistent with the literature that find positive
productivity effects of access to cheaper intermediate inputs (Goldberg et al., 2010). The positive
coefficients for both male and female employment in the non-manufacturing sector suggest that
input tariff liberalization induced significant worker reallocation from non-manufacturing to
manufacturing sector.

Output tariffs, however, appear to be not significant for either male or female workers. This
could be explained by the two alternative, but offsetting channels through which higher
imported competition affect firms and further workers. On the one hand, firms may respond
to higher competition by reducing workers if production contracts. It is likely that the
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least productive firms even exit the market, which would generate even stronger negative
employment effects. On the other hand, recent literature finds that firms may also respond
to higher competition by increasing investment in technology upgrading and as a result the
productivity rises (e.g. Bloom et al., 2016). Brandt et al. (2017) find strong pro-competitive
effects of output tariffs reduction in China. The net effects rely on which channel dominates.
The insignificant effects in our case imply that the two channels are offsetting each other.
The significant gender effects of output tariffs in our earlier results are mainly from the non-
manufacturing sector, where we see a significant rise in female employment and lower gender
gap. We find that export tariffs were only significantly associated with female employment in
the manufacturing sector while for all other specifications the coefficients are insignificant.

Table 7: Tariff rate reduction and employment rate by gender: Manufacturing and non-
manufacturing sectors

Manufacturing sector Non-manufacturing sector

All Male Female F-M All Male Female F-M
(1) (2) (3) (4) (5) (6) (7) (8)

Panel A: Full sample

∆Input tariff -1.27*** -1.51*** -0.98* 0.53* 1.85*** 1.77*** 1.97*** 0.19
(2.70) (3.11) (1.97) (1.93) (3.07) (3.06) (2.62) (0.32)

∆Output tariff -0.23 -0.12 -0.33 -0.22 -0.74 0.08 -1.72*** -1.80***
(0.59) (0.27) (0.84) (0.85) (1.44) (0.15) (2.78) (3.19)

∆Export tariff 0.55 0.42 0.66* 0.25 -0.08 -0.43 0.30 0.73
(1.49) (1.02) (1.80) (1.08) (0.17) (0.96) (0.46) (1.56)

Dependent mean -0.24 0.53 -1.02 -1.55 -10.05 -8.38 -11.40 -3.02

Panel B: Skilled workers

∆Input tariff -0.00 -0.50 1.04 1.55*** -0.27 -0.18 -0.81 0.92
(0.00) (0.64) (1.19) (2.84) (0.30) (0.19) (0.73) (1.23)

∆Output tariff -2.55*** -1.93** -3.78*** -1.85*** 2.20** 2.66*** 1.66 -2.89***
(3.17) (2.43) (4.16) (3.79) (2.44) (2.91) (1.48) (3.97)

∆Export tariff 0.77 0.47 1.28* 0.81** -0.06 -0.42 0.50 1.79***
(1.24) (0.76) (1.88) (2.02) (0.09) (0.63) (0.58) (2.74)

Dependent mean -5.02 -2.48 -8.80 -6.33 -7.25 -5.51 -7.82 -8.66

Panel C: Unskilled workers

∆Input tariff -1.59*** -1.76*** -1.37*** 0.40 2.16*** 2.22*** 2.11** 0.32
(3.21) (3.48) (2.64) (1.45) (3.25) (3.57) (2.54) (0.49)

∆Output tariff -0.05 0.02 -0.11 -0.13 -1.03* -0.36 -1.77** -1.54**
(0.13) (0.05) (0.26) (0.48) (1.87) (0.63) (2.57) (2.48)

∆Export tariff 0.73** 0.55 0.88** 0.33 -0.16 -0.44 0.12 0.89*
(2.01) (1.38) (2.31) (1.28) (0.31) (0.92) (0.18) (1.72)

Dependent mean 0.29 0.77 -0.19 -0.96 -11.09 -9.48 -12.29 -3.84

Notes: The dependent variables are the share of manufacturing and non-manufacturing sector employment over working age
population. Skilled workers are those with a high school education or above. All regressions include city-level initial employment
share of primary sector and tertiary sector, employment share of SOEs, and night light, changes in rural population share and
literacy rate, and a constant. N = 314. Standard errors are clustered at the city level.
* p <0.1, ** p <0.05, *** p <0.01. Absolute t values in parentheses.

In panel B and C, we examine the potential differential impact on skilled and unskilled workers.
To this end, we divide workers into two groups based on their education level. Those with
a high school education or higher are identified as skilled workers. We find that the positive
employment creation effects of cuts in input tariffs are mainly from unskilled workers. Output
tariffs, however, significantly increase employment for both sexes but the impact on females
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is almost twice the impact on males. Therefore, output tariffs reductions significantly reduce
the gender employment gap for skilled workers. Correspondingly, employment for both males
and females reduced, with a larger reduction in male employment. We do not find a similar
pattern for the unskilled workers. Export tariffs reductions tend to increase the gender gap
for both skilled and unskilled workers. This stems from a larger and significant reduction in
female employment. One possible explanation could be the income effects. As we show later,
export expansion following lower export tariffs is positively associated with income. Against
the cultural background that "family has an idle wife" has become a new trend (Hare, 2016),
females are more likely to exit the labor market with higher household income. In the results
not shown here, we find evidence that cities with expanded access to the foreign markets tended
to have a higher non-labor participation rate for females.

The above results suggest that trade liberalization induced labor reallocation from non-
manufacturing to manufacturing sector, and the gendered effects are largely from the skilled
workers. Our findings are different from Gaddis and Pieters (2017) and Kis-Katos et al. (2018),
which document that the gendered effects of trade liberalization were mainly from the unskilled
workers in Brazil and in Indonesia. One possible reason could be the large increase in tertiary
education population in China due to the college expansion reform in the late 1990s (Ou
and Zhao, 2016). To assure that our results are not driven by the change in the high-skilled
population, we replicate the above regressions by additionally controlling for the change in
tertiary education share, and the coefficients of main interests are unchanged (results not
reported).

In Table 8, we further categorize skilled workers by age groups, aiming to examine the cohort
effects. The results show that the gender-specific effects of tariff cuts mainly stemmed from
the young cohorts (aged 15-25 and 26-35) in the manufacturing sector while men and women
for the 36-50 cohort were not affected differently. Specifically, input tariffs show pro-male
effects and output tariffs have pro-female effects. But we do not see clear reallocation between
non-manufacturing and manufacturing sectors for the young cohorts. For the 36-50 cohort,
however, we see a strong reallocation of male workers between sectors but no such effects for
female workers, which induced significant gendered effects in the non-manufacturing sector.

The lack of reallocation between sectors for the young cohorts motivates us to examine local
labor adjustment along other dimensions. In table A.4, we investigate the response of non-
labor market participants to trade liberalization. We find that the 15-25 cohort experienced
a remarkable increase in non-labor force participation for both males and females during
our sample period. Output tariff cuts tend to reduce non-labor force participation whereas
export tariff declines increased non-labor force participation. This suggests that employment
adjustments in the manufacturing sector arose from changes in non-labor force participation,
rather than worker reallocation between sectors. The 26-35 cohort shows a similar pattern to the
15-25 cohort, but has much stronger gender differentials. Output tariff reductions significantly
reduced female non-participation in the labor market while induced males to exit labor market.
This corresponds to the significantly higher female employment in the manufacturing sector
following output tariff cuts for the 16-35 cohort (panel B in Table 8).

Since 15-25 is still at education age, the large rise in non-labor force participation is likely due
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Table 8: Tariff rate reduction and employment rate by age group: Skilled workers
Manufacturing sector Non-manufacturing sector

All Male Female F-M All Male Female F-M
(1) (2) (3) (4) (5) (6) (7) (8)

Panel A: 15-25

∆Input tariff -1.34 -2.34** 1.04 3.38*** -0.23 0.37 -1.41 -1.77
(1.29) (2.15) (0.94) (3.88) (0.13) (0.20) (0.96) (0.96)

∆Output tariff -3.18*** -2.54** -4.73*** -2.19*** 2.26 2.17 3.03** 0.86
(3.12) (2.45) (4.35) (2.86) (1.34) (1.28) (2.20) (0.49)

∆Export tariff 1.68** 1.53* 1.86** 0.33 -0.90 -1.04 0.04 1.08
(2.13) (1.96) (2.45) (0.64) (0.75) (0.89) (0.03) (0.85)

Dependent mean -6.55 -5.37 -11.71 -6.34 -16.39 -19.00 -12.21 6.79

Panel B: 26-35

∆Input tariff 0.01 -0.50 0.92 1.42* -0.30 -0.35 -1.02 -0.67
(0.01) (0.57) (1.00) (1.77) (0.33) (0.42) (0.96) (0.62)

∆Output tariff -1.28 -0.47 -3.21*** -2.74*** 0.96 0.99 1.43 0.44
(1.51) (0.56) (3.70) (3.91) (1.12) (1.27) (1.36) (0.42)

∆Export tariff 0.14 -0.21 0.99 1.20* 0.47 0.50 0.31 -0.19
(0.19) (0.29) (1.13) (1.84) (0.68) (0.75) (0.33) (0.25)

Dependent mean -1.91 -0.47 -8.50 -8.03 -2.46 -5.90 -5.94 -0.05

Panel C: 36-50

∆Input tariff 1.80 1.65 2.04 0.39 -4.26** -4.92** 0.30 5.22*
(1.29) (1.14) (1.22) (0.34) (2.25) (2.32) (0.10) (1.72)

∆Output tariff -5.89*** -6.03*** -5.95*** 0.08 8.05*** 8.93*** 2.87 -6.06**
(4.16) (4.11) (3.31) (0.08) (4.21) (4.30) (0.94) (2.14)

∆Export tariff 0.61 0.53 0.90 0.36 0.53 0.30 0.75 0.46
(0.57) (0.49) (0.75) (0.43) (0.33) (0.17) (0.40) (0.25)

Dependent mean -3.07 -3.30 -6.72 -3.42 -0.77 -4.18 -19.26 -15.08

Notes: The dependent variables are the employment share of manufacturing and non-manufacturing sector over working age
population. All regressions include city-level initial employment share of the primary sector and tertiary sector, employment
share of SOEs and night light, changes in rural population share and literacy rate, and a constant. N = 314. Standard errors are
clustered at the city level.
* p <0.1, ** p <0.05, *** p <0.01. Absolute t values in parentheses.

to a higher number of students. To pin down this possibility, we regress the share of students
over population on our tariff change measures and the results are reported in Table A.5 in the
appendix. It is shown that both input tariffs and export tariffs are associated with a higher share
of students. The later is consistent with Li (2018) who finds a positive relationship between
high-skill export expansion and enrolments of high school and college in China using a similar
approach as ours. Output tariffs, however, significantly reduced the share of female students
but had a smaller and insignificant impact on males. This explains the results in panel A of Table
7, where we find that lower output tariffs disproportionately increased female employment in
the manufacturing industry.

For the 26-35 cohort, however, the rise in non-labor force participation is different as 25-36 are
beyond the education age range for most population, rather they are childrearing ages. We
check the possibility that trade liberalization may affect the decision of having kids and further
affect female labor market participation by regressing the share of mothers aged between 25-36
over female population on tariff cuts. The results are set out in Table A.6 in the appendix. The
share of mothers aged 25-36 on average decreased by 40.76 percent from 1990 to 2005, reflecting
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a lower probability of having kids over the sample period. Cities with lower output tariffs had
an even lower share of mothers, as shown in column (3). In column (4) we consider the share of
non-working mothers. Output tariff reduction decreased the share of non-working mothers
whereas export tariff reduction significantly increased the share of non-working mothers. This is
consistent with our results in Table 8 where we find that output tariff cuts significantly increased
female employment in the manufacturing sector. Output tariff reductions also increased the
share of non-working mothers for the 15-25 cohort, and lower export tariffs induced more
non-working mothers. These results imply that the gendered effects of trade liberalization in the
manufacturing sector for the 15-25 cohort are not only through adjustments between working
and education, but also through choices between working and full-time child-caring.

In columns (3)-(6) in Table A.3 in the appendix, we provide some individual-level evidence
on the impacts of tariffs on the probability of working in either manufacturing or non-
manufacturing sector. Specifically, we regress individual’s working status in the manufacturing
or non-manufacturing sector on city-level tariffs by controlling for a rich set of individual
characteristics. Consistent with our city-level regressions in Table 7, both males and females
tended to be more likely to work in the manufacturing sector in response to lower output tariffs,
with the probability slightly higher for females. Input tariffs appeared to increase the probability
of working in the manufacturing sector as well, but we only find a weakly significant impact
for males. For the non-manufacturing sector, we only find a significant impact on males for the
input tariffs.

In columns (7)-(8), we tackle the probability of exiting the labor market following trade
liberalization. In line with our aggregate results in Table A.4, the probability of non-labor force
participation is lower for females with declining output tariffs and higher with lower export
tariffs, but there is no significant effect on males. This provides micro evidence supporting
our findings in Table 7 and 8 that the differential impacts of tariff reductions on males and
females could also stem from labor market adjustment between working and non-labor force
participation, in addition to labor reallocation between sectors.

4.3 Understanding the mechanisms

In this section, we discuss the mechanisms through which trade liberalization affect male
and female employment differentially. The first channel would be the competition induced
reduction in discrimination (Becker, 1957; Hirata and Soares, 2016). In a perfect product market,
discriminatory firms are less profitable than no-discriminatory ones. In the long run, higher
competition eventually drives discriminatory firms to exit the market and therefore gender gap
decreases due to lower discrimination. This implies that women may benefit more from trade
liberalization if firms face higher competitive pressure (Black and Brainerd, 2004). Since output
tariffs mainly capture the competition effects, our results that output tariff cuts raised female
employment relative to males and hence reduced gender gap are in line with this theory.

A second channel would be related to sectoral segregation of male and female workers. From
Figure A.2, we see that industries differed greatly in female-worker intensity in 1990, ranging
between 17.13 percent (21: manufacturing of furniture) and 76.93 percent (18: manufacturing of
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apparels, shoes and hats). Tariff reductions disproportionally affect females if female-intensive
industries experienced larger tariff cuts. Then our findings of the gendered effects of trade
liberalization are probably driven by the fact that female-intensive industries expanded or
shrunk more in response to tariff reductions. Figure A.2 confirms that both import and export
tariff reductions are larger in relatively more female-intensive industries. We formally check
the role of sectoral segregation by constructing an index that measures the extent of sectoral
segregation for each city and then linking it with our tariff reduction measures. The sectoral
segregation index is constructed following Kis-Katos et al. (2018):

SSIct =
1
2

I

∑
i=1
|Mict

Mct
− Fict

Fct
| (5)

where Mict
Mct

and Fict
Fct

denote the share of male and female workers of industry i in city c,
respectively. The value of this index is scaled between 0 and 1, with a larger value indicating
higher sectoral segregation.

As shown in Table 9, sectoral segregation raised during the period that we examined in both
manufacturing and non-manufacturing industries, which is in line with the general trend of
enlarging gender employment gap. However, output tariff declines tend to reduce sectoral
segregation, although it is only significant in the non-manufacturing sector. This suggests that
female workers were better off in traditionally male-dominated industries with lower output
tariffs. In contrast, export tariff reductions increased sectoral segregation, both in manufacturing
and non-manufacturing sectors. This explains our earlier results that export tariffs widened
gender employment gap. Input tariffs appeared not to have any significant impact on sectoral
segregation.

Table 9: Tariff rate reduction and sectoral segregation index

All industries Manufacturing industries Non-manufacturing
industries

(1) (2) (3)

∆Input tariff -0.00 0.04 -0.00
(0.21) (1.50) (0.12)

∆Output tariff 0.02*** 0.02 0.02***
(3.52) (0.80) (2.62)

∆Export tariff -0.01*** -0.04** -0.01**
(2.65) (2.55) (2.03)

Dependent mean 0.08 0.06 0.08

Notes: The dependent variable is the change in sectoral segregation index constructed according to equation (5). The sectoral
index is calculated based on the full sample, manufacturing employment and non-manufacturing employment in columns (1)-
(3), respectively. All regressions include city-level initial employment share of the primary sector and tertiary sector, employment
share of SOEs and night light, changes in rural population share and literacy rate, and a constant. N = 314. Robust standard
errors are clustered at the city level for all specifications.
* p <0.1, ** p <0.05, *** p <0.01. Absolute t values in parentheses.

China conducted extensive privatization reform during the late 1990s and early 2000s, which
induced a large number of laid-off workers and contributed to the generally declining trend
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in employment rate (Chi and Li, 2014). One concern is that if SOEs and private firms
have a different preference towards women, the ownership reform may result in differential
employment rates for males and females. As shown in Table A.7 where we report the share
of male and female workers by ownership based on the industrial census data 1995 and the
economic census data 2004, SOEs had 11.47 percent more male than female workers while
private firms had only 2.51 percent more in 1995 before the reform. In contrast, foreign-invested
firms reported 16.24 percent more female workers. This pattern suggests that SOEs were
male-intensive and foreign firms were female-intensive. In 2004, SOEs became even more
male-intensive, with the male-female difference being doubled. Interestingly, private firms also
tended to be more male-intensive as the male-female difference raised from 2.51 percent to 16.03
percent. One reason is that some private firms were originally SOEs but changed ownership
during the reform Although foreign firms were female-intensive, female intensity reduced in
2004. The reduction in female intensity with all three types of ownership is consistent with
the general rising gender gap in the employment rate. However, firms of different ownership
types responded differently to trade liberalization in adjusting female and male workers, the
gendered effects of tariff cuts could be driven by ownership.

Since the population census does not report information on the ownership of individual’s
workplace, we examine the role of ownership using the 1995 economic census of industrial
firms and the 2004 economic census. Both datasets cover the universe of industrial firms and
report information on firm’s activities, including the number of male and female workers,
ownership, 4-digit industry classification and location, etc. In order to compare with our
results based on the population census, we only consider manufacturing firms here. The major
advantage of the firm-level data is that it reports ownership of firms, and thus allows us to check
the differential responses of firms by ownership type to trade liberalization. Recall that the
population census does not allow us to distinguish between formal and informal employment,
the firm-level data, however, excludes the self-employed and mainly reflect formal employment.
By comparing the results based on the firm-level data and those based on the population
census, we are able to implicitly to compare formal and informal employment. Specifically, we
aggregate firm-level data to the city level and regress the nine-year difference in employment
rate on tariff reductions.

The results are reported in Table 10. In all specifications, we control for the 1995 city-level SOE
employment share and sectoral structures, and the standard errors are clustered at the city level.
The results in panel A show that reductions in all types of tariffs tended to increase employment.
However, male and female workers were affected differently. Lower input tariffs tended to
increase male workers more than female workers, and hence were associated with a larger
gender gap. Output tariffs increased female employment significantly but did not affect male
employment, thus reducing the gender gap. We do not find gender-specific effects for export
tariff cuts. Comparing with the results in Table 7, the general patterns are similar, though the
gendered effects mainly stemmed from the reductions in output tariffs in the later while from
declining input tariffs in the former.

In panel B to D, we repeat the above regressions for SOEs, domestic private firms, and foreign
firms separately. The results show that SOEs responded to lower input tariffs quite differently
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Table 10: Tariff rate reduction and employment rate by gender: The role of firm ownership
All Male Female F-M
(1) (2) (3) (4)

Panel A: Full sample

∆Input tariff -0.91** -1.09** -0.78* 0.32
(1.99) (2.20) (1.72) (1.28)

∆Output tariff -0.72** -0.33 -1.03*** -0.70***
(2.00) (0.87) (2.87) (4.00)

∆Export tariff -0.50* -0.59 -0.38 0.20
(1.67) (1.59) (1.39) (0.92)

Dependent mean 3.42 4.52 2.42 -2.10

Panel B: SOEs

∆Input tariff 1.31*** 1.19*** 1.42*** 0.23
(4.82) (4.12) (5.25) (1.56)

∆Output tariff -1.24*** -1.31*** -1.13*** 0.18*
(4.81) (4.62) (4.80) (1.73)

∆Export tariff -0.22 -0.38 -0.03 0.35
(0.53) (0.72) (0.10) (1.24)

Dependent mean -3.52 -3.57 -3.42 0.15

Panel C: Private firms

∆Input tariff -1.45*** -1.59*** -1.35*** 0.25
(3.27) (3.10) (3.39) (1.10)

∆Output tariff 0.58* 1.00** 0.21 -0.79***
(1.69) (2.49) (0.66) (4.32)

∆Export tariff -0.37 -0.26 -0.48 -0.22
(0.66) (0.33) (1.31) (0.47)

Dependent mean 5.48 6.73 4.29 -2.44

Panel D: Foreign firms

∆Input tariff -0.78*** -0.69*** -0.85*** -0.16**
(3.07) (2.93) (3.16) (2.34)

∆Output tariff -0.06 -0.01 -0.10 -0.09
(0.39) (0.11) (0.59) (1.44)

∆Export tariff 0.09 0.06 0.13 0.07*
(0.70) (0.45) (0.90) (1.92)

Dependent mean 1.47 1.36 1.56 0.19

Notes: Regressions in this table are based on the city-level data aggregated from the industrial economic census of 1995 and 2004.
N = 314. All regressions include city-level initial SOE employment share, industrial employment share, tertiary employment
share and a constant. Standard errors are clustered at the city level.
* p <0.1, ** p <0.05, *** p <0.01. Absolute t values in parentheses.

from private and foreign firms. SOEs reduced employment for both males and females with
lower input tariffs while private and foreign firms tended to raise employment. The gendered
effects come from foreign firms. They significantly raised more female than male workers and
reduced the gender gap. With lower output tariff, however, SOEs increased both male and
female employment but more males. Domestic private firms tended to reduce employment but
reduce more male workers. As a result, SOEs became more male-intensive whereas private
firms became more female intensive. Employment of foreign firms did not respond significantly
to output tariff reductions. We do not find significant effects of export tariff cuts. The above
results suggest that import tariff reductions induced SOEs to be more male-intensive, and
private and foreign firms more female-intensive.
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An additional channel is through household income and the associated adjustment in the
division of work between men and women within households. This is related to the recent
change in social norms. In the 1950s to 1960s, it was propagated that women were equally able as
men, reflected by the popular slogan "Women hold up half the sky". With the increase in income
and more exposure to the western culture, women’s role has been shaped to the traditional
one that focuses more on family (Hare, 2016). If household income rises following trade
liberalization, women are more likely to exit the labor market. Unfortunately, the population
census does not report household income information. We complement this by using the
CHIP dataset 1995 and 2007. This is a household survey tracking income changes in Chinese
households conducted by the China Household Income Project for the years 1988, 1995, 2002,
2007, and 2013. The samples are drawn from the larger annual sample of household income
survey conducted by the NBS, and are national representative.10 For the purpose of our research,
we use the urban sample for 1995 and 2007. It covers the 11 out of 31 provinces in 1995 and 9
in 2007. We first match the household survey data with our regional measures of tariff rates
based on the city location of each household to examine the impact of trade liberalization on
household income according to the following specification:

ln incomehct = α + βtariffct + γXht + θc + θt + εhct (6)

where the dependent variable is the log of total income of household h from city c in year t.
tariffct is city-level input tariffs, outpu tariffs, and export tariffs, as defined in equation (3).
Xht is a set of household characteristics, including the gender of household head, household
size, the number of working household member, and the number of pre-school age kids. We
also control for city fixed effects (θc) and the 2007 year dummy (θt) in the regression. Robust
standard errors are clustered at the city level to allow for correlation between households within
cities.

We consider two measures of household income. One is the total household income from all
sources, including wages, investment bonuses, subsidies from the government, etc. The other
only considers income from wages. The 2007 income is deflated to the 1995 level using national
consumer price index (CPI).

We then examine the differential responses of men and women to changes in household income.
The empirical specification is as follows:

workiht = α + β ln incomeht + γ1Xht + γ2Xit + θc + θt + ε iht (7)

where the dependent variable (workiht) is a dummy variable indicating whether an individual
works or not. Xht is a set of household characteristics as above. Xit denotes individual
characteristics, including age category, education level, marital status, and ethnicity. City
fixed effects and the 2007 year dummy are also included to account for city time-invariant
characteristics and common shocks to all cities in 2007. Robust standard errors are clustered at

10More details of the project can be found in: http://www.ciidbnu.org/chip/index.asp. Detailed descriptions of
the 1995 and 2007 survey are provided by Li et al. (2008) and Luo et al. (2013).
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the city level. We estimate equation (7) for men and women separately. To make our sample
consistent, we constrain to individuals aged between 15-50.

Table 11 reports the estimation results of equation (6). Column (1) uses the log of total household
income as the dependent variable and column (2) uses the log of wage income. We find strong
evidence from both specifications that lower output tariffs reduced household income, and lower
input and export tariffs increased household income, conditional on household characteristics,
city fixed effects and common trend across years.

Table 11: Tariff rates and household income
Panel A: log total hh income Panel B: log hh wage income

(1) (2)

Output tariff 0.1383*** 0.0703***
(69.99) (53.13)

Input tariff -0.1840*** -0.0644***
(51.34) (29.98)

Export tariff -0.1678*** -0.0552***
(37.28) (20.61)

HH controls Yes Yes
Observation 6,073 6,108
R2 0.176 0.421

Notes: The table shows the regression results of the impact of tariff rates on household income based on the China Household
Income Project (CHIP) data of 1995 and 2007. The dependent variable is the log of total household income in column (1) and the
log of household wage income that are deflated to the 1995 level. In all regressions, we control for gender of household head,
household size, number of working household member, number of children below 6, the 2007 year dummy and city fixed effects
in all specifications. Standard errors are clustered at the city level.
* p <0.1, ** p <0.05, *** p <0.01. Absolute t values in parentheses.

We report the estimation results of equation (7) in table 12. In panel A we consider total
household income and find that males are more likely to work with higher household income
but females tend to be less likely to work. Both coefficients are statistically insignificant. In
panel B we only consider household wage income. Interestingly, both men and women tend
to be less likely to work with higher income, but the coefficient for females is more than twice
higher than males. Both panel A and B include all working-age populations. One concern is
that for singles (living alone or living with parents), our results do not reflect the division of
work between men and women within households. In panel C we constrain our sample to
married individuals. We find that for married couples, males are more likely to work with
higher wage income while females stay more likely to exit the labor market. Overall, our results
in table 12 indicate that males and females responded differently in labor force participation
to higher household income, and women are more likely to exit. Linking back to our results
in table 11, these results indicate that output tariff rate reductions increase the likelihood of
working for females due to the negative household income effects, whereas lower input tariffs
and export tariffs tended to lower female’s labor market participation as a result of higher
household income. These are in line with our main findings in table 3 and imply that household
income is an important channel through which trade liberalization may affect male and female
employment differently.
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Table 12: Household income and the probability of working
Panel A: All Panel B: All Panel C: Married

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

log hh income 0.0044 -0.0020
(1.38) (0.67)

log hh wage income -0.0321*** -0.0670*** 0.0335*** -0.0208**
(4.17) (9.05) (6.44) (2.57)

Individual controls Yes Yes Yes Yes Yes Yes
Household controls Yes Yes Yes Yes Yes Yes
Observation 9,193 9,812 9,736 10,322 7,321 8,184
R2 0.455 0.444 0.445 0.429 0.172 0.428

Notes: The table shows the regression results of the relationship between household income and the probability of working
based on the China Household Income Project (CHIP) data of 1995 and 2007. The dependent variable is a dummy variable
indicating whether an individual works or not. In all regressions, we control for individual characteristics, including age
category, education level, marital status, and ethnicity, and household characteristics, including the gender of household head,
household size, number of working household member, number of children below 6, as well as the 2007 year dummy and city
fixed effects in all specifications. Standard errors are clustered at the city level.
* p <0.1, ** p <0.05, *** p <0.01. Absolute t values in parentheses.

5 Conclusions

The employment rates declined substantially for both males and females in China in the 1990s
and 2000s. The employment rate decline was much more for females, resulting in a larger
gender gap in employment. Such widening gender gap was due to various factors, such as the
SOE reform, changes in social norms, rises in household income, increase in childcare costs, etc.
(Chi and Li, 2014; Hare, 2016; de Bruin and Liu, 2019). In the meantime, China experienced
remarkable trade libealization, reflected by a large reduction in import tariffs and an expansion
in the access to the foreign market. This paper aims to explain the rising gender gap in China
from the perspectives of trade liberalization and explore the differential adjustments of males
and females following large reductions in both import and export tariffs. To this end, we employ
a local labor market approach and relate changes in the labor market outcomes to regional
measures of tariff rate reductions using the 1990 and 2005 population census data.

In line with the emerging literature that finds gendered effects of trade liberalization in
developing countries (e.g. Juhn et al., 2014; Gaddis and Pieters, 2017; Kis-Katos et al., 2018;
Ben Yahmed and Bombarda, 2019), we find robust evidence that cities with lower output tariffs
had a lower female-male employment gap, which was driven by a disproportionate rise in
female employment rates relative to males. Input and export tariffs, however, tended to enlarge
the gender gap but the effects are not robust to some specifications. Distinguishing between
manufacturing and non-manufacturing sectors, our results reveal that trade liberalization
induced labor reallocation between sectors, but this only happens for skilled workers with a
reduction in output tariffs, and for unskilled workers with lower input tariffs. The differential
effects on male and female workers concentrated on the skilled population. Our further evidence
suggests that labor market adjustment between working and non-labor force participation is
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an important dimension that induced the gendered effects. Combining with firm-level data
and household survey data, we find evidence that the gender-specific labor market outcomes
following tariff rate reductions in China are driven by various channels, including competition
induced reduction in discrimination, changes in sectoral segregation, differential adjustments
of SOEs, private and foreign firms, as well as changes in household income.
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Women in Urban China, 1991âĂŞ2011?,” China Economic Review, 2016, 38 (C), 251–266.

Hirata, Guilherme and Rodrigo R. Soares, “Competition and the Racial Wage Gap: Testing
Becker’s Model of Employer Discrimination,” IZA Discussion Papers 9764, Institute of Labor
Economics (IZA) February 2016.

Juhn, Chinhui, Gergely Ujhelyi, and Carolina Villegas-Sanchez, “Men, Women, and
Machines: How Trade Impacts Gender Inequality,” Journal of Development Economics, 2014,
106 (C), 179–193.

Kis-Katos, Krisztina, Janneke Pieters, and Robert Sparrow, “Globalization and Social Change:
Gender-Specific Effects of Trade Liberalization in Indonesia,” IMF Economic Review, December
2018, 66 (4), 763–793.

31



Klasen, Stephan and Janneke Pieters, “What Explains the Stagnation of Female Labor Force
Participation in Urban India?,” World Bank Economic Review, 2015, 29 (3), 449–478.

Klasen, Stephan, Janneke Pieters, Manuel Santos Silva, and Le Thi Ngoc Tu, “What Drives
Female Labor Force Participation? Comparable Micro-Level Evidence from Eight Developing
and Emerging Economies,” IZA Discussion Papers 12067, Institute of Labor Economics (IZA)
2019.

Kovak, Brian K., “Regional Effects of Trade Reform: What Is the Correct Measure of
Liberalization?,” American Economic Review, August 2013, 103 (5), 1960–76.

Li, Bingjing, “Export Expansion, Skill Acquisition and Industry Specialization: Evidence from
China,” Journal of International Economics, 2018, 114 (C), 346–361.

Li, Shi and Jin Song, Changes in the Gender-Wage Gap in Urban China, 1995-2007, Cambridge
University Press,

Li, Shi, Chuliang Luo, Zhong Wei, and Ximing Yue, Appendix: The 1995 and 2002 Household
Surveys: Sampling Methods and Data Description, Cambridge University Press,

Liang, Zhe, Simon Appleton, and Lina Song, “Informal Employment in China: Trends,
Patterns and Determinants of Entry,” IZA Discussion Papers 10139, Institute of Labor
Economics (IZA) August 2016.

Lu, Yi and Linhui Yu, “Trade Liberalization and Markup Dispersion: Evidence from China’s
WTO Accession,” American Economic Journal: Applied Economics, October 2015, 7 (4), 221–253.

Luo, Chuliang, Shi Li, Sicular Terry, Quheng Deng, and Ximing Yue, The 2007 Household
Surveys, Cambridge University Press,

Ma, Hong, Xue Qiao, and Yuan Xu, “Job Creation and Job Destruction in China during 1998-
2007,” Journal of Comparative Economics, 2015, 43 (4), 1085–1100.

Maurer-Fazio, Margaret, Rachel Connelly, Lan Chen, and Lixin Tang, “Childcare, Eldercare,
and Labor Force Participation of Married Women in Urban China, 1982-2000,” Journal of
Human Resources, 2011, 46 (2), 261–294.

Meng, Xin, “Labor Market Outcomes and Reforms in China,” Journal of Economic Perspectives,
Fall 2012, 26 (4), 75–102.

National Bureau of Statistics, China Statistical Yearbook 2010, Beijing China: China Statistics
Press, 2010.

Ou, Dongshu and Zhong Zhao, “Higher Education Expansion and Labor Market Outcomes
for Young College Graduates,” IZA Discussion Papers 9643, Institute of Labor Economics
(IZA) January 2016.

Rodriguez-Lopez, Antonio and Miaojie Yu, “All-Around Trade Liberalization and Firm-Level
Employment: Theory and Evidence from China,” CESifo Working Paper Series 6710, CESifo
Group Munich October 2017.

32



Sanderson, Eleanor and Frank Windmeijer, “A Weak Instrument F-test in Linear IV Models
with Multiple Endogenous Variables,” Journal of Econometrics, 2016, 190 (2), 212–221.

Sauré, Philip and Hosny Zoabi, “International Trade, the Gender Wage Gap and Female Labor
Force Participation,” Journal of Development Economics, November 2014, 111 (0), 17–33.

Topalova, Petia, “Factor Immobility and Regional Impacts of Trade Liberalization: Evidence on
Poverty from India,” American Economic Journal: Applied Economics, October 2010, 2 (4), 1–41.

Yu, Miaojie, “Processing Trade, Tariff Reductions and Firm Productivity: Evidence from
Chinese Firms,” Economic Journal, 06 2015, 125 (585), 943–988.

33



Appendix

13

14

15

16

17
1819

20

21

22
23

24

25

26

27

28

29

30

31

32
33

34

35
36

37

39
40

41

42

-1
00

-8
0

-6
0

-4
0

-2
0

0
Ta

rif
f c

ha
ng

e 
19

90
-2

00
5 

(%
)

0 50 100 150
Tariff rates 1990 (%)

(a) Tariffs at 2-digit industry level
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(b) City-level tariffs

Figure A.1: Tariff declines and initial tariff rates in China: 1990-2005
Source: Authors’ own calculation. Notes: City-level tariff rates are calculated according to equation (3).

34



13

14

15

16

17 18

19

20

21

22 23

24

25
26

27

28 29

3031

32 33

34

35
36

37 39
40

41

42

-1
50

-1
00

-5
0

0
O

ut
pu

t t
ar

iff
 ra

te
 c

ha
ng

e 
19

90
-2

00
5 

(%
)

20 40 60 80
Share of female workers 1990 (%)

(a) Output tariff change and initial female share
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(b) Input tariff change and initial female share
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(c) Export tariff change and initial female share

Figure A.2: Import tariff decline and initial female employment share in China: 1990-2005
Notes: The industry codes shown in the figures are two-digit codes from the China Industry Classification 2002 version. Industry
16 (manufacturing of tobacco products) is excluded from (c) as the export tariff rate increased by 88.54 percent between 1990 and
2005, and strongly biases the correlation.
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Table A.1: Tariff rates reduction and employment rate by gender: Full results
All Male Female F-M
(1) (2) (3) (4)

∆Input tariff 0.57 0.24 0.99 0.75
(1.08) (0.51) (1.41) (1.29)

∆Output tariff -0.95** -0.01 -2.04*** -2.03***
(1.99) (0.01) (3.29) (3.67)

∆Export tariff 0.49 -0.01 0.99* 1.00**
(1.14) (0.02) (1.66) (2.06)

Primary sector share 1990 0.06 0.04 0.08 0.03
(1.26) (0.94) (1.22) (0.72)

Tertiary sector share 1990 0.13* 0.10 0.16 0.06
(1.69) (1.48) (1.57) (0.74)

SOE share 1990 0.07 0.11** 0.02 -0.09
(1.33) (2.58) (0.23) (1.56)

Night light 1990 0.21* 0.29** 0.12 -0.17
(1.69) (2.41) (0.76) (1.23)

∆Rural share 0.14*** 0.10*** 0.16*** 0.05
(3.46) (2.88) (3.05) (1.28)

∆Literacy rate 0.06 0.07 0.06 -0.01
(1.28) (1.51) (0.86) (0.10)

Constant -22.64*** -21.95*** -22.27*** -0.32
(5.36) (5.77) (3.98) (0.07)

Mean dependent (%) -10.12 -7.65 -12.27 -4.62
Observations 314 314 314 314
R2 0.15 0.14 0.12 0.07

Notes: The dependent variables in columns (1)-(3) are the share of employment over relevant working age population, and in
column (4) are the difference between female and male employment rate. Primary sector share, tertiary sector share and SOE
share denote the employment share over total employment. The omitted sector of the initial sectoral structure is manufacturing.
Rural share indicates the share of rural population in total population. Literacy rate is the share of individuals without any
education or those with some primary education but did not finish. Robust standard errors are clustered at the city level for all
specifications.
* p <0.1, ** p <0.05, *** p <0.01. Absolute t values in parentheses.

Table A.2: Tariff rate reductions and employment rate changes by gender: First-stage regressions

Dep. variable ∆Input tariff ∆Output tariff

(1) (2)

Input tariff 1990 -0.224*** -0.007
(64.726) (1.268)

Output tariff 1990 -0.004*** -0.084***
(3.846) (33.869)

F-statistics 2769.82 984.64

Notes: This table shows the first-stage regression results in accordance to Table 6. The dependent variables in columns (1) and
(2) are the change in input and output tariff rates between 1990 and 2005, respectively. All regressions include city-level initial
primary sector employment share, tertiary sector employment share, the SOE employment share, and night light, changes in
rural population share and the literacy rate, and a constant. The first-stage F statistics correspond to the Sanderson-Windmeijer
multivariate F test of excluded instruments (Sanderson and Windmeijer, 2016). N = 314. Standard errors are clustered at the city
level.
* p <0.1, ** p <0.05, *** p <0.01. Absolute t values in parentheses.
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Table A.3: Tariff rates and labor market outcomes by gender: Evidence from individual-level
data

Working (=1) Working Working in NLFP (=1)
in maf. (=1) non-maf. (=1)

Male Female Male Female Male Female Male Female
(1) (2) (3) (4) (5) (6) (7) (8)

Output tariff -0.000 -0.002*** -0.001* -0.002*** 0.001 -0.000 -0.000 0.001**
(0.863) (3.397) (1.739) (2.825) (1.080) (0.010) (0.794) (2.525)

Input tariff 0.001 0.002 -0.004* -0.000 0.005*** 0.002 0.000 -0.001
(1.374) (0.979) (1.885) (0.075) (2.779) (0.990) (0.374) (0.398)

Export tariff 0.001 0.012** 0.008 0.010 -0.008 0.002 -0.002 -0.012**
(0.199) (2.052) (1.135) (1.369) (1.151) (0.200) (0.558) (2.120)

Controls Yes Yes Yes Yes Yes Yes Yes Yes
City FE Yes Yes Yes Yes Yes Yes Yes Yes
2005 dummy Yes Yes Yes Yes Yes Yes Yes Yes
Observations 4,198,403 3,994,937 4,198,403 3,994,937 4,198,403 3,994,937 4,198,403 3,994,937
R2 0.357 0.219 0.132 0.171 0.275 0.256 0.356 0.203

Notes: The table shows the regression results based on the population census individual-level data of 1990 and 2005. The
dependent variable is a dummy variable indicating whether an individual works or not, works in manufacturing/non-
manufacturing sector or not, or non-labor force participation (NLFP). All specifications control for age, age squared, education
level, hukou type, marital status, ethnicity, household head, household size, migrant or not, city fixed effects, the 2005 year
dummy and a constant. Robust standard errors are clustered at the city level for all specifications.
* p <0.1, ** p <0.05, *** p <0.01. Absolute t values in parentheses.
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Table A.4: Tariff rate reduction and non-labor force participation by age group

15-25 26-35 36-50

Male Female F-M Male Female F-M Male Female F-M
(1) (2) (3) (4) (5) (6) (7) (8) (9)

∆Input tariff -0.19 -1.10 -0.91 0.35** 0.29 -0.06 -0.06 -1.09 -1.03
(0.17) (1.10) (1.42) (2.32) (0.42) (0.08) (0.28) (1.27) (1.26)

∆Output tariff 2.06* 3.00*** 0.94 -0.28** 1.42** 1.70*** 0.06 1.48* 1.41*
(1.94) (3.16) (1.60) (2.00) (2.37) (2.95) (0.36) (1.77) (1.79)

∆Export tariff -2.11*** -1.98** 0.13 0.06 -1.36** -1.42** 0.32* -0.98 -1.31*
(2.67) (2.42) (0.27) (0.45) (2.16) (2.41) (1.93) (1.41) (1.93)

Dependent mean 26.25 28.65 2.40 2.95 9.22 6.27 3.43 3.32 -0.11

Notes: The dependent variable is the change in non-labour force participation rate. All regressions include city-level initial
primary sector employment share, tertiary sector employment share, the SOE employment share, and night light, changes in
rural population share and the literacy rate, and a constant. N = 314. Standard errors are clustered at the city level.
* p <0.1, ** p <0.05, *** p <0.01. Absolute t values in parentheses.

Table A.5: Tariff rate reduction and the share of students for the 15-25 cohort
Male Female F-M

(1) (2) (3)

∆Input tariff -0.05 -1.55* -1.49**
(0.05) (1.79) (2.47)

∆Output tariff 1.68 2.13*** 0.45
(1.59) (2.64) (0.76)

∆Export tariff -2.68*** -1.27 1.41***
(3.39) (1.56) (2.91)

Dependent mean 21.88 22.01 0.13

Notes: The dependent variable is the share of students in population (aged 15-25). All regressions include city-level initial
primary sector employment share, tertiary sector employment share, the SOE employment share, and night light, changes in
rural population share and the literacy rate, and a constant. N = 314. Standard errors are clustered at the city level.
* p <0.1, ** p <0.05, *** p <0.01. Absolute t values in parentheses.
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Table A.6: Tariff rate reduction and the share of mothers
15-25 26-35

All mothers Non-working
mothers

All mothers Non-working
mothers

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

∆Input tariff -0.15 -0.18 0.11 -0.43
(0.28) (0.55) (0.17) (0.63)

∆Output tariff 0.09 0.56* 1.13** 1.47**
(0.19) (1.83) (2.04) (2.37)

∆Export tariff -0.06 -0.51** -0.25 -1.27***
(0.14) (2.54) (0.49) (2.61)

Dependent mean -19.75 -1.13 -40.76 -0.82

Notes: The dependent variable is the share of mothers with at least one kid below 6 years old over total female population in
column (1) and (3) and the share of non-working mothers in column (2) and (4) for the age group 15-25 and 26-35, respectively. All
regressions include city-level initial primary sector employment share, tertiary sector employment share, the SOE employment
share, and night light, changes in rural population share and the literacy rate, and a constant. N = 314. Standard errors are
clustered at the city level.
* p <0.1, ** p <0.05, *** p <0.01. Absolute t values in parentheses.

Table A.7: Share of male and female workers by ownership: 1995 and 2004 (%)
1995 2004

Ownership Male Female M-F Male Female M-F

SOEs 55.77 44.23 11.54 61.43 38.57 22.87
Private 51.25 48.75 2.51 58.02 41.98 16.03
Foreign 41.88 58.12 -16.24 44.16 55.84 -11.69

Notes: This table shows the share of male and female workers for manufacturing firms within each ownership type based on
the industrial census 1995 and the economic census 2004. SOEs include both state-owned enterprises and collectively owned
enterprises.
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