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In the German post-reunification context dominated by economic uncertainty and
structural change, this paper studies the effects of import shocks from China on the fer-
tility decisions of individuals working in the German manufacturing sector between
1995 and 2016. While focusing on trade shocks related to Chinese imported goods,
the paper explores individual fertility via the labor market outcomes of manufactur-
ing workers, roughly a fifth of German employment. I investigate the gender-specific
effects of Chinese import competition on individual fertility and explain the channels
mediating each of them. I find that globalization affects overall fertility negatively,
but the effect is positive for women and negative for men. Results indicate a reduc-
tion in the employment opportunity of individuals, an increase in marginal employ-
ment and higher economic insecurity. There is a substitution effect in the labor supply
of women, here prevalently concentrated in low-technology sectors: as female earn-
ings fall and their opportunity cost of work is lower, the prospect of having children
possibly becomes a more rewarding alternative. Given concerns over low fertility in
Germany, findings are particularly important for understanding the German social
and economic structure that enabled the country’s post-reunification transformation
but also allowed heavy labor market segmentation and atypical work.

Introduction

Over the past decades, the world economy has seen a rise in interaction and
integration among people, markets, and institutions. This phenomenon is
known as globalization, and national economies have not only undergone
social and cultural changes but have also confronted different dynamics of
politics and foreign affairs.

A catalyst in the global integration among markets is the support for
freer trade. As seen in the most recent years of the history of globalization,
the growth of international trade volumes is an outcome of globalization,

Andreea A. Piriu is Postdoctoral Research Fellow in Economics at the Department of En-
vironmental Science and Policy, University ofMilan, Italy and Global Labor Organization
(GLO) Affiliate. Email: Andreea.Piriu@unimi.it

POPULATION AND DEVELOPMENT REVIEW 0(0) : 1–32 (XXXX 2021) 1

© 2021 The Authors. Population and Development Review published by Wiley Periodicals LLC on behalf of Population Council.
This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution
and reproduction in any medium, provided the original work is properly cited.

https://orcid.org/0000-0002-6354-8714
http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fpadr.12453&domain=pdf&date_stamp=2021-12-01


2 GLOBAL I ZAT ION AND GENDER-SPEC I F I C IND IV IDUAL FERT I L I T Y DEC I S IONS

with advanced economies experiencing productivity gains as a result of the
use of inputs from low-income countries.

Although there may be gains from trade, import competition was
shown to have caused the manufacturing sector in advanced economies to
deteriorate (Autor, Dorn, and Hanson 2013; Acemoglu et al. 2016). Amidst
population aging, different working patterns, and altered labor market con-
ditions, there is a need to comprehend the full set of challenges posed by
globalization, as population dynamics attain a distinct level of complexity.
With fertility decision patterns noticeably changing at differing paces for dif-
ferent reasons across countries (Becker 1991; Lee, Galloway, and Hammel
1994; Bongaarts and Watkins 1996; Casterline 2001; Bongaarts and Cast-
erline 2018), the challenges to the individual posed by a globalizing world
become increasingly more evident and, therefore, individual fertility deci-
sions belong to the core of the discussion on globalization.

While drawing on previous evidence, this paper distinctly contributes
to the literature by exploring how shocks from increased import exposure
can affect individual fertility decisions and how these effects differ for men
and women in the German labor market. Through the lens of gender, the
paper also disentangles the different mechanisms through which import
competition is likely to affect individual fertility. The analysis focuses on
trade shocks related to Chinese imported goods, that is, imports that are di-
rectly traceable to manufactured goods from China. This allows exploration
of individual fertility decisions via trade-induced labor market conditions
for manufacturing-sector workers, who represent roughly a fifth of German
employment (Destatis 2019). Fertility decisions are given by the probability
of having a child based on a birth event observed the year that a child is
born within a German household where at least one of the parents is or has
been employed in manufacturing.

Germany offers a unique setting for the analysis of fertility patterns
and labormarket conditions. Previously known as “the sickman of Europe,”
Germany has been through a period of high unemployment and structural
reforms since reunification but also saw a remarkable transformation since
the mid-1990s because of lower trade barriers, reduced labor unit costs, and
an increased use of imported inputs in tradeable sectors such as manufac-
turing (Dustmann et al. 2014). Although being Europe’s largest exporter
and one of the world’s economic locomotives, Germany has been subject to
significant compositional shifts in the German labor force and has perenni-
ally expressed concern over low fertility (Goldstein and Kreyenfeld 2011;
Dudel and Klüsener 2016).

After the fall of the Berlin Wall, the dynamics of East Germany
were different from those of the West, and despite initially higher fertility
among Eastern German women as a result of severe industry restructuring
(Liepmann 2018), fertility levels remained depressed overall. Birth rates
in East Germany fell from 12.0 to 5.1 per 1,000 between 1989 and 1994,
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while those in the West remained stable at roughly 11.0 per 1,000 (Conrad,
Lechner, and Werner 1996; Adler 1997). Furthermore, the divide between
East and West Germany remained prominent throughout and after the
1990s amidst high unemployment, deunionization, nonstandard work, less
generous family policies, and divergent family models (Adler 1997; Kreyen-
feld 2004; Leitner, Ostner, and Schmitt 2008). Neither the dual-earner East
German model nor the male-breadwinner West German model could over-
come the social and economic conditions in the new German states. The
dominant economic insecurity and the reduction in state support for fam-
ilies and childcare mostly fueled sentiments of frustration regarding the
value of children, eventually taking a toll on long-term German birth and
marriage trends.

In the German postreunification context dominated by economic in-
security and structural change, this paper studies effects of Chinese import
competition on individual fertility decisions between 1995 and 2016. In
contrast with Autor et al. (2013) who use a regional measure of Chinese
import penetration, the paper breaks down the regional variation in im-
port penetration into variation by industry of employment, thus exploiting
an industry–state variation. Accordingly, individual fertility decisions vary
by both industry and state of employment. Differentials between federal
states are important in postreunification Germany because of the signifi-
cant divide between East and West Germany, but the industry dimension of
a region’s yearly exposure to Chinese imports also matters, in that it may be
easier for individuals to entertain the prospect of child-rearing depending on
their industry of work.1 That is, some industries may be more sought-after
than others as being more friendly toward childbearing. Additionally, some
industries outperform others in certain geographical areas, hence it makes
relatively more sense to consider a variation that is more in tune with yearly
regional economic performance, where an industry shock is weighed by a
regional weight.

In studying the causal effects of import competition on individu-
als, competition from China is instrumented with a monetary measure of
exposure to Chinese imports in other high-income countries—Australia,
Canada, and Japan. As in Dauth, Findeisen, and Suedekum (2014), the in-
strument group excludes direct neighbors and members of the Economic
and Monetary Union (EMU) because of high between-country similarities
and economic integration. Unlike Autor, Dorn, and Hanson (2013) and
Dauth, Findeisen, and Suedekum (2014), the instrument group also ex-
cludes European countries such as the United Kingdom, Norway, Sweden,
and Finland, irrespective of their (non)membership status in the EMU, as
these countries are German trading partners and have access to the North
and Baltic Seas (see the section Empirical Framework for additional details).
The instrumental variable (IV) identifies the presumably exogenous com-
ponent of import competition from China and rules out variation due to
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shocks to German product demand. The supply shock argument is contex-
tual to China’s accession to the World Trade Organization in late 2001.

The baseline specification estimates a linear probability model, where
the probability of having a child is based on observing the birth of a child
in a household the year the child is born. Depending on the formulation
of import exposure (increments to capture the expansion in imports over
time, or genuine levels), results indicate an individual fertility decline of 1.0
p.p. using changes, and 1.7 p.p. using levels, equivalent to a drop of 23 and
39 percent on mean sample fertility, respectively. In addition, the effect is
not driven by union disruption or differences between states or industries.
Results are also robust across different subgroups of individuals, though the
effect is stronger for workers in high-tech manufacturing.

General potential mechanisms mediating the negative effect of import
competition on individual fertility are related to a reduction in employment
opportunities and an increase in the individual probability of low-paid em-
ployment. When analyzed by gender, import competition affects both male
and female fertility by reducing their employment opportunity, but effects
are negative for men and positive for women.2 Results indicate that men
have an increased probability of marginal employment and decreased prob-
ability of sticking to their trade, with negative effects on male fertility. Sim-
ilarly, globalization affects women in terms of job autonomy, job security,
marginal employment, and economic security. This in turn translates into a
positive effect on female fertility, as the female opportunity cost of work falls
and women appear to substitute work with having children.

Moreover, the resulting positive effect on female fertility is in line
with theory (Becker 1973; Becker 1974; Becker 1991) and current evidence
(Gries and Grundmann 2014; Cigno, Giovannetti, and Sabani 2018; Liep-
mann 2018; Keller and Utar 2018). The rigid German employment system,
the gap between standard and nonstandard employment, declining training
and firm-specific skills, and low union density (Aoyama and Castells 2002;
Gallie 2007; Dustmann et al. 2014) positions Germany below the Western
European average for job autonomy (Esser and Olsen 2012). Particularly
common among women in medium- and low-skilled jobs in Germany are
nonstandard forms of employment and low pay (Weinkopf 2014; Eichhorst
and Tobsch 2015; Botsch 2015).

Since most female workers in the sample are concentrated in low-
technology industries (ergo, low-wage employment), this paper also stud-
ies the effect of import exposure on the probability of having children for
women working in low-technology industries. Here, the positive effect of
import competition on female fertility is considerably larger than the base-
line effect. This is backed up by results showing a large decline in earn-
ings. Results show that there is a substitution effect in the labor supply of fe-
male workers, whose opportunity cost of work is lower and the prospect of
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having children possibly becomes a more rewarding alternative. The effect
is stronger for women in low-technology industries.

This paper introduces new perspectives from theory and data. It doc-
uments that globalization primarily affects individual fertility via reduced
employment opportunities, but this translates into a negative effect on
male fertility and a positive effect for women. The paper also contributes
to evidence that women in manufacturing may be hindered from upgrad-
ing to positions that require more skills, as they are typically employed
in low-autonomy, low-paid jobs from which they move away to pursue
childbearing, with no guarantee that they might return to the labor market.
Results are particularly important in the context of the German postreuni-
fication economic conditions that facilitated expansion but allowed heavy
labormarket segmentation and atypical work. Overall, findings in this paper
suggest that fertility decline is a response to structural change.

Policymakers should therefore be aware that, in the absence of a
united front to protect and enhance a strong synergy between social and
individual institutions that understands individuality while governing the
family, the economy and work, the current dynamics of globalization
interfere with the individual and society in hidden ways, possibly also un-
justly disguised under misconceptions that work and child-rearing are in-
compatible. Further fertility decline is inherent unless welfare institutions
in advanced countries become aware of the structural challenges posed by
globalization to individual preferences and circumstances, and enable more
effective, accessible childcare and family planning under equitable working
conditions for men and women alike.

Following the introduction in the first section, the second section
discusses related evidence on fertility behavior and individual fertility
decisions. The third section describes the methodology used to obtain the
results, while the fourth section presents the baseline results backed up by
robustness and heterogeneity checks. The fifth section examines potential
mechanisms by which import exposure may affect individual fertility. The
sixth section analyzes the gender-specific effects of Chinese imports on in-
dividual fertility and explains the channels mediating each of them. The last
section concludes and reviews implications for gender-specific dynamics af-
fecting individual fertility behavior in the context of globalization.

Related literature

Over the past decades, the wage structure in advanced countries has sig-
nificantly changed (Bound and Johnson 1989; Katz and Murphy 1992;
Murphy and Welch 1992; Juhn et al. 1993; Krugman 2008) amid higher
import penetration (Autor, Dorn, and Hanson 2013; Dauth, Findeisen, and
Suedekum 2014, 2017) and automation or offshoring of routine produc-
tion tasks (Autor, Dorn, and Hanson 2015; Acemoglu and Restrepo 2020).
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Although nonroutine content may shield workers against offshoring
(Baumgarten, Geishecker, and Görg 2013), job-loss fears and economic in-
security are predominant, especially in Germany (Geishecker et al. 2012).
In the context of globalization, fertility decline likely underpins much more
subtle characteristics (Casterline 2001) as individual preferences regarding
family formation, childbearing, and child-rearing have changed.

The link between import competition and individual fertility has been
explored only to a small degree so far, though previous research raises some
important questions that together seem to point in the same direction. Early
evidence links the total fertility rate with female labor participation rates
(Brewster and Rindfuss 2000; Ahn and Mira 2002; Adsera 2004) and points
to the role of working women in advanced economies to explain shifting
macro fertility patterns. More recent literature relating individual unem-
ployment to fertility behavior (Adsera 2005; Adsera 2011) shows how job
displacement from exogenous shocks negatively affects fertility behavior
(Lindo 2010; Del Bono, Weber, and Winter-Ebmer 2012).

Following reunification, Germany underwent severe restructuring of
collective wage bargaining and company-level strategies, which saw greater
flexibility in collective workers’ wage agreements and put Germany on a
growth path as Europe’s largest exporter. Nonetheless, this restructuring
process affected the German wage distribution and employment structure
(Dustmann et al. 2014) and gave rise to dualized labor markets charac-
terized by an increase in nonstandard forms of employment, wage disper-
sion, and low pay (Aoyama and Castells 2002; Gallie 2007; Eichhorst and
Tobsch 2015). Yet employment relationships also changed, particularly as
increased competition from cheaper imports put additional financial pres-
sure on employers (Bertrand 2004). As a result, individuals may decide
differently about having children and about other aspects of their life that
traditionally used to be compatible with work.

In Becker’s family economics tradition, children are “produced” by
each family through inputs of various market goods and services and the
time of family members (Becker 1974). A married woman is more likely
to be in the labor force when her own wage rate is higher or when her
husband’s wage rate is lower (Becker 1974). Accordingly, evidence from
pre-war Prussia shows that fertility declines with increases in female la-
bor supply, real income, and health workers (Lee, Galloway, and Hammel
1994). Similarly, McDonald (2000) argues that fertility transition is associ-
ated with high gender equity in individual institutions such as education
and market employment coupled with low gender equity within families
or in family-oriented institutions.

More recent studies also attribute an important role to women in
fertility decision making as related to the fertility transition in Western
societies (McDonald and Moyle 2018). As labor markets become more
competitive and increasingly segmented, Liepmann (2018) finds that East
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German women of all skill levels postpone childbearing in order not to put
their labor market situation at risk. Other evidence documenting changing
patterns of fertility and marital behavior includes delaying motherhood due
to career planning and the lack of family-friendly institutions (Bratti and
Tatsiramos 2012); changes in children’s living circumstances away from the
conventional following a negative economic shock, with an increase in the
number of single-headed, child-rearing households living in poverty (Black
et al. 2003; Autor et al. 2019); and trends in marital and nonmarital birth
rates that do not correspond to the trend in marriage rates after a positive
economic shock (Kearney and Wilson 2018).

Furthermore, considering Becker’s model of household specialization
(Becker 1973), Autor, Dorn, and Hanson (2019) decompose trade shocks
into components affecting male versus female employment and show
that import shocks reduce male earnings and employment opportunities,
increase male idleness, and widen the male–female mortality gap, thus
eventually affecting fertility via lower male employment opportunities and
impaired social function. Evidence so far supports the idea that male social
function is thought to be a driver of fertility and is often studied in relation
to the economic opportunities available to men. Nevertheless, having chil-
dren is usually a shared decision and, therefore, evidence on female workers
must also be explored.

Given that women have relatively less stable labor participation over
the life course, there is little evidence to link trade-induced shocks in fe-
male manufacturing employment with fertility. Nevertheless, as the nature
of jobs is changing, factors that contribute to female employment condi-
tions may help reveal some of the dynamics involved in fertility. Despite
women’s massive contribution to the overall rise in German employment
rates postreunification, and better women’s labor market integration than
in the 1990s, there is still a persistent gender gap (Eichhorst and Tob-
sch 2015; Botsch 2015). This is because women occupy different forms of
part-time work, such as temporary agency work, which were instrumen-
tal to gearing up German manufacturing throughout the 1990s, leading
to a departure from collective wage agreements and equivalent full-time
employment. Weinkopf (2014) notes that women’s employment growth is
primarily based on a steadily rising number of part-time and mini-jobs—
a very particular German institution that provides incentives to keep the
monthly earnings below €450. However, this expansion of nonstandard
work and the growth of low pay, particularly among women in medium-
and low-skilled occupations, created a further divide and an institutionally
driven form of market duality.

Since institutions play an important role in the balance between the in-
dividual and competitive labormarkets, the question is not if but towhat ex-
tent fertility decline is a response to structural change. Adler (1997) argues
that fertility and marriage decline in Germany is not a result of the rapid
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change in individual attitudes regarding the value of children but rather
induced by factors related to the nature of employment, state support for
family leave, and childcare.

Contextually with postreunification family policies and uncertain em-
ployment conditions, Liepmann (2018) emphasizes permanent changes to
the labor demand and to the composition of mothers in East Germany af-
ter the fall of the Berlin Wall. Furthermore, Germany’s contrasting family
models contributed to depressing fertility. While the dual-earner model of
East Germany historically encouraged childbearing and the balancing of
work and family responsibilities, the West German model was based on
the “male-breadwinner” paradigm (Leitner, Ostner, and Schmitt 2008). Yet,
given great structural change, neither of these models was sustainable. In
times of great economic uncertainty, societies where work and children are
compatible seem to do better in terms of fertility (Kreyenfeld 2004), with
recent female fertility rates in East Germany surpassing those in the West
(Dudel and Klüsener 2016). Factors preventing West German fertility from
catching up with other Western European regions are still prevalently of an
institutional nature (Klüsener, Neels, and Kreyenfeld 2013).

Consequently, in a low-fertility setting such as that of Germany, the
reduction in woman-friendly policies, the changing nature of employment,
and great economic uncertainty are among the lingering effects of reunifi-
cation affecting birth andmarriage rates. Given that trade shocks also propel
economic uncertainty and affect labor markets, they are equally important
in determining the extent of fertility decline. Evidence hitherto allows us
to conclude that it is primarily men whose prospect of having children is
impaired because of a negative income effect from trade shocks, hence the
overall fertility decline, but this may have different implications for women.

Methodology

This section covers the empirical framework, data, and the empirical spec-
ification used in the paper. First, it explains that import competition is
calculated in levels, year-on-year, and varies with industry and state of em-
ployment. Second, it constructs an instrument that isolates the exogenous
variation in rising imports from China. Third, it describes data sources and
the final sample of individuals. Last, it presents the empirical specification
that gives the baseline results, and that is later used to investigate the main
effect by gender.

Empirical framework

This paper reformulates the approach in Autor, Dorn, and Hanson (2013) to
give an industry-state year-on-year variation for 16 German federal states
(NUTS 1 level) and 22 manufacturing industries (two-digit level industries
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as per the Statistical Classification of Economic Activities Revision 1, here-
after NACE Rev. 1) over 22 years from 1995 to 2016.

As an original contribution, this different computation of import ex-
posure is matched with individual fertility decisions. Fertility behavior is
hereby measured by a dichotomous variable capturing the probability of
having a newborn. This probability is based on observing the birth event of
a child in a household where at least one parent was employed in manu-
facturing for at least 1 year during the panel period 1995–2016. The import
exposure measure is formulated as follows:

IE jkt = Ejkt

E jt
∗ Mkt

Ekt
, (1)

where Ejkt is the number of employees working in region j and industry k
at time t, while Ejt is the yearly number of employees working in region j.
The term Mkt is the yearly import value for an industry k as mapped from
the Standard International Trade Classification Revision 3 (SITC Rev. 3) to
NACE Rev. 1. The term Ekt is an industry’s employment level at time t. For
all levels employed in the analysis, t runs from 1995 to 2016.

The resulting measure is the yearly EUR value for exposure to Chinese
imports for employees working in region j and industry k at time t. To put
it more simply, the first ratio gives the share of an industry k’s employment
in regional employment at time t, while the second ratio can be seen as the
import shock per employee in industry k at time t.

Next, I instrument Equation (1) using Chinese imports into three high-
income countries, that is, Australia, Canada, and Japan. Considering the
countries in the instrument group, the instrument captures the supply-
driven variation in rising import competition, as China’s transition from
a centrally planned economy to a decentralized market economy allowed
participation in global value chains and increased international trade. This
transition is concomitant with the years considered in this panel. As in
Dauth et al. (2014), the instrument group excludes direct neighbors and
members of the EMU because high between-country similarity and eco-
nomic integration would prevent identification and violate the exclusion
restriction. However, unlike Autor, Dorn, and Hanson (2013) and Dauth,
Findeisen, and Suedekum (2014), the instrument group also excludes Eu-
ropean countries such as the United Kingdom, Norway, Sweden, and Fin-
land, irrespective of their (non)membership status in the EMU. This choice
is motivated purely by observed continuous trade flows in the sample pe-
riod 1995–2016 between Germany and countries such as the United King-
dom, Norway, Sweden, and Finland. Although not direct neighbors by land,
these countries are German trading partners and neighbors by sea (North
and Baltic Seas), which might affect regional performance in Germany and
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FIGURE 1 Germany’s imports from China. Source: Author’s computations
based on UN Comtrade data.

would violate the exclusion restriction. Equation (2) instruments for Chi-
nese import competition as follows:

INSTjkt = Ej,k,t−1

Ej,t−1
∗ MAUS/CAN/JPN

k,t

Ek,t−1
. (2)

Equation (2) uses lagged industry and regional employment levels3

to mitigate against any shocks which simultaneously impact the country’s
imports and regional performance variables.

In sum, since unobserved demand shocks may increase imports simul-
taneously with the probability of having children in Germany, the instru-
ments isolate the exogenous variation in the supply-driven component of
imports from China and Eastern Europe (EE).

Data

Figure 1 shows the remarkable increase in Germany’s imports from China
since the mid-1990s. Imports from China fell during the Great Recession in
2008, yet they picked up shortly after the financial crisis to exceed precrisis
levels and decreased after 2014 as a result of rising trade tensions.
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Data sources. Data on German individuals are sourced from the
German Socio-Economic Panel (GSOEP), a representative longitudinal
dataset with information on individuals and households running since 1984
(Wagner, Frick, and Schupp 2007; Goebel et al. 2019). Among the extensive
individual and household characteristics, there is also information on indi-
viduals’ industries of employment, which here is matched with import data
coming from the UN Comtrade Database and the OECD Structural Analy-
sis Database (OECD 2018). Annual state-level employment numbers (Ejt)
and industry-level employment (Ekt), as well as annual statistics of employ-
ees working in state j and industry k (Ejkt) are sourced from Eurostat and
the Federal Statistical Office of Germany (Destatis). The lagged employment
levels in the instrument (Equation 2) come from the OECD Structural Busi-
ness Statistics Database.4

Final sample. The final sample contains 39,666 observations corre-
sponding to 6,440 individuals who are observed, on average, for nine years
and who belong to 5,892 households. Individuals are aged 18–50 (i.e., re-
productive age), and they live in households where they are reported as
either “head of household” or “partner.”

The sample consists of all individuals who were employed in a
manufacturing industry at least once during the panel period. These are
individuals who (1) have stayed in the same manufacturing industry
throughout the panel period, (2) have transitioned to a different man-
ufacturing industry, or (3) have entered either the service sector or
nonemployment. This ensures the inclusion in the final sample of work-
ers who have changed their employment sector to services or went into
nonemployment.5

Descriptive statistics. The dependent variable that captures individual
fertility behavior is the probability of having a newborn child based on ob-
serving the birth event of a child within a household in a certain year. This is
a dichotomous variable which equals 1 if there is an observed birth event in
a household in the year that a child was born to the parents of that house-
hold and equals 0 otherwise. The effects of import competition on fertility
are estimated with a linear probability model, as detailed in the Section Em-
pirical Specification.

Table 1 shows individual-level descriptive statistics. The probability of
a birth event is 0.044 on average, with a standard deviation of 0.204. The
mean age of the individual is 39 years and 4 months, while the average age
at the observed birth event is 33 years and 8 months and distributed as in
Figure 2.6

The shares of men and women in the sample are 69.1 percent and 30.9
percent, respectively. The average number of years spent in education is 12.
Most individuals in the sample are married (i.e., 70.7 percent), while 15.6
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TABLE 1 Descriptive statistics on individual-level variables [WG/QC: For
layout of the all tables, please follow the publisher’s pdf file.]
Variable Mean Standard

deviation
N

Birth event within household 0.044 0.204 39,666
Age of individual 39.306 6.925 39,666
Age of individual at birth event 33.657 5.103 1,734
Male 0.691 0.462 39,666
Female 0.309 0.462 39,666
Number of years of education 12.137 2.536 39,666
German national 0.883 0.322 39,666
Number of persons in household 3.171 1.301 39,666
Number of children in household 1.089 1.083 39,666
College degree 0.176 0.38 39,666
High school degree 0.699 0.458 39,666
˂ High school degree 0.125 0.331 39,666
Married 0.707 0.455 39,666
Single 0.156 0.363 39,666
Divorced 0.069 0.253 39,666
Separated 0.022 0.147 39,666
Widowed 0.004 0.064 39,666
East Germany 0.162 0.368 39,666
Employed full time 0.856 0.351 39,666
Employed part time regular 0.11 0.312 39,666
Employed part time irregular 0.031 0.174 39,666
Employed in vocational training 0.002 0.049 39,666
Years at current employer 9.646 8.045 39,633
Annual work hours of individual 2,085.705 645.717 39,666
Hourly wage 16.619 10.776 39,666
Individual labor earnings 34,953.858 24,453.464 39,666
Income from secondary
employment

240.857 1,494.569 39,666

Income from self-employment 2,109.341 11,826.407 39,666
Unemployment benefit 101.61 779.458 39,666
Maternity benefit 38.584 509.439 39,666
Child allowance 2,257.966 2,223.692 39,666
Housing benefit 40.552 298.616 39,666
Household labor income 52,906.796 32,359.745 39,666
Household imputed rent 1,284.147 2,556.185 39,666
Total household taxes 18,643.695 15,340.31 39,666

percent are single and about 10 percent all together are divorced, separated,
or widowed. Individual annual earnings are EUR 34,954 on average, with
an average number of annual work hours around 2,086.

Table 2 presents statistics on import exposure. Exposure to Chinese im-
ports is EUR 48 on average. It follows that any EUR 100 increase in Chinese
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FIGURE 2 Age of individual at birth event. Source: Author’s computations
based on final sample.

competition will be interpreted as an increase of 1.56 standard deviations
of the mean. The industries that are the most exposed to Chinese imports
are high-tech and medium-high–tech industries. Yet there may be negative
spillover effects on industries at all technological intensity levels through
interindustry linkages.

For more insight into the distribution of working women across Ger-
many, Table A.6 in the online Appendix shows that the share of working
women in the economically active population at all ISCED levels is 45.1 per-
cent, on average. However, data suggest that the share of women falls be-
low average in North-Rhine-Westfalia, Lower Saxony, and Rheinland-Pfalz,
which are also incidentally the states where 33 percent of the observations
on women are concentrated.7

Empirical specification

The effect of import competition on individual fertility is estimated with a
linear probability model using the following specification:

birthi jkt = αi + αt + β1 ∗ IE jkt + γ Iit + δEkt + τSjt + εi jkt , (3)

where the dependent variable is the observed birth event (dichotomous) for
an individual i working in region j and manufacturing industry k at time t.
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TABLE 2 Descriptive statistics on Chinese import exposure (EUR)
Variable Mean Std. Dev. Min. Max.

Exposure to Chinese imports 48 64 0 841

Industries with the lowest import exposure per worker (j,k,t) Value (EUR)
16 Manufacturing of tobacco 0.2
22 Publishing, printing and
reproduction of recorded media

9.28

21 Manufacturing of pulp, paper, and
paper products

9.77

23 Manufacturing of coke, refined
petroleum prod., nuclear fuel

16.46

20 Manufacturing of wood products
(exc. furniture)

25.70

Industries with the highest import exposure per worker (j,k,t) Value (EUR)
18 Manuf. of wearing apparel; dressing
and dyeing of fur

276.47

31 Manuf. electrical machinery and
apparatus n.e.c.

292.84

29 Manuf. of machinery and
equipment n.e.c.

330.79

32 Manuf. of radio, television, and
communication equipment

661.50

35 Manuf. other transport equipment 841.48
Observations 39,666
NOTES: j, region, k, industry, t, time.

The coefficient on import exposure (β1) estimates the causal effect of Chi-
nese import competition on individual fertility at jkt level.

Since there are differences in fertility behavior across individuals and
years, the model includes individual fixed effects (ai) and year fixed effects
(at) to absorb time-invariant unobserved shocks and thus wipe out con-
founders that could bias the estimates. Fixed effects (FEs) mitigate against
unobserved heterogeneity within the model, thus allowing exploitation of
the within-individual changes in fertility behavior while controlling for
shocks in different time periods. The source of identifying variation is thus
given by the within-individual changes in import penetration over time,
while leveraging industry variation and state variation should the individ-
ual change industry or state of employment because of import competition.
The terms Iit, Ekt, and Sjt. are vectors of control variables for time-varying, ob-
servable individual, industry, and state characteristics, and εijkt is themodel’s
error term.

Individual controls include age and age squared, dummies for edu-
cation level, marital status, nationality (if German national or foreign na-
tional), and household income. Industry and state controls include the
share of employment in manufacturing by industry, the number of workers
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engaged by manufacturing industry, the share of manufacturing workers by
state, and the share of working females in the economically active popula-
tion at all ISCED levels by state.

Furthermore, identification that relies on a model whose estimation
simply accounts for fixed effects and controls for several individual, indus-
try, and state characteristics might still suffer from endogeneity. In the iden-
tification of the effect, potential endogeneity is therefore addressed by the
IV per Autor, Dorn, and Hanson (2013), where Chinese import exposure
is instrumented with a variable constructed as in Equation (2). As per An-
grist and Pischke (2015), the instrument is valid if (1) it affects individual
fertility choices only through import exposure, (2) demand shocks in the
destination countries are uncorrelated with shocks in the origin countries
that generate exogenous variation in the trade volume, and (3) conditional
on the control vectors, there is no unobserved factor correlated with the
instrument.8

Consequently, to mitigate against endogeneity bias and ensure instru-
ment validity per assumptions 1 to 3, individual FEs first rule out time-
invariant, between-individuals differences in fertility behavior not related
to Chinese import exposure. Then, conditional on individual, industry, and
state characteristics, the year FEs typically correct for additional endogene-
ity biases by reducing variability potentially resulting from changes related
to unobserved time-specific shocks.9 Finally, the model allows for standard
errors to be correlated between workers within the same industry and fed-
eral state of employment.

Results

Table 3 reports coefficient point estimates of baseline Equation (3) for Chi-
nese import exposure. In column (1), the Ordinary Least Squares (OLS)
coefficient on import exposure is strongly significant when including indi-
vidual fixed effects and the full set of controls.10 The estimates give a 1.0
p.p. decrease in an individual’s probability of having a newborn upon a
EUR 100 increase in competition from Chinese imports (where a EUR 100
increase in Chinese import exposure is within 1.56 standard deviations of
the mean).

Furthermore, when including year fixed effects in the OLS estimation
(Table 3, column 2), the effect on birth stays negative but it becomes in-
significantly different from zero.11 As later shown, the OLS coefficient only
turns significant when using increments of imports (to capture their import
penetration over time) instead of import levels.

Columns (3)–(5) estimate the baseline specification in Equation (3)
by a fixed-effects instrumental variable regression (FEIV, or FE2SLS). With
individual controls and individual fixed effects, the probability of having a
newborn decreases by 1.2 p.p. from a EUR 100 increase in Chinese import
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TABLE 3 Baseline estimates - individual fertility and exposure to Chinese
imports

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

Exposure to
Chinese imports

−0.010***
[0.003]

−0.002
[0.004]

−0.012*
[0.007]

−0.014**
[0.007]

−0.017**
[0.008]

Estimator OLS OLS FEIV FEIV FEIV
Individual controls yes yes yes yes yes
Industry controls yes yes no yes yes
State controls yes yes no yes yes
Individual fixed
effects (FEs)

yes yes yes yes yes

Year FEs no yes no no yes
Observations 39,666 39,666 39,664 39,664 39,664
First-stage results 0.047***

[0.0008]
0.050***

[0.0009]
0.047***
[0.0008]

Kleibergen–Paap
F-statistic

3,577.5 3,398.0 3,152.3

Mean depvar = 0.044
*p < 0.10, **p < 0.05, ***p < 0.01.
NOTES: The dependent variable is birth, that is, a dichotomous variable which gives value 1 if there is a birth
event within a household in a certain year, or zero otherwise. IE China is the yearly monetary exposure
(measured in hundreds) to Chinese imports for an employee working in region j industry k at time t. OLS
estimates in column (1) include the full set of controls as in column (5), except for time effects. Estimations in
columns (2) and (5) add time dummies. Clustered standard errors reported in brackets.

competition (Table 3, column 3). When adding further industry and state
controls (column 4), the effect remains negative and becomes more signifi-
cant. The final specification of the baseline model (column 5) includes year
fixed effects in addition to the individual fixed effects and all controls, thus
focusing on within-individual time variation while leveraging an individ-
ual’s state and industry variation. The coefficient stays negative, is signifi-
cant at 5 percent, and has the same size as in column (4), giving a 1.7 p.p.
decrease, equivalent to a 39 percent decrease on the mean probability of
having a child.12

Table 3 also reports first-stage statistics and Kleibergen–Paap F-tests
which are indicative of a strong instrument for Chinese import competi-
tion. Additionally, all specifications allow standard errors to be correlated
between workers within the same industry and state.

Robustness and heterogeneity

This section performs several checks which suggest that baseline coefficients
are robust. Table 4 summarizes several robustness checks. To determine the
range of the effect other than in levels, panel (a) runs the analysis with the
increments of imports (shifts) to capture their expansion over time. The
OLS estimation with individual and year FEs gives a strongly significant
coefficient, marking a 0.5 p.p. decline in fertility (or 11.4 percent on aver-
age). This result is more comparable with the OLS estimation in Table 3,
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TABLE 4 Robustness checks
Coefficient Standard

error Kleibergen–
Paap

F-statistic

First stage
Observations

(a) FEIV regression
(Table 3, column 5)
with increments of
imports

−0.010** 0.005 2,003.1 0.307*** 29,324

OLS (Table 3, column 2)
with increments of
imports

−0.005*** 0.002 n/a n/a 31,348

(b) Adding state fixed
effects (FEs)

−0.017** 0.008 3,129.7 0.047*** 39,664

(c) Adding industry FEs −0.017* 0.010 4,019.8 0.039*** 39,664
(d) Individual-industry
FEs

−0.033** 0.015 1,931.6 0.031*** 38,605

(e) Change of marital
status

Excludes divorcees who
entered panel as
married or single

−0.017** 0.008 2,930.8 0.047*** 37,089

Married individuals −0.018* 0.010 1,673.0 0.045*** 23,282
(f) Polynomial
time-region trends

−0.019** 0.008 2,786.7 0.045*** 39,664

(g) Restricting to age 45
or below

−0.019** 0.009 2,269.3 0.047*** 30,292

(h) Running the analysis
with imports from
Eastern Europe (EE)
EE import exposure
(baseline Table 3,
column 5)

−0.022** 0.009 5,45.0 0.641*** 39,666

EE import exposure
with state FEs
(robustness)

−0.022** 0.009 534.5 0.633*** 39,666

EE import exposure
with industry FEs
(robustness)

−0.016* 0.009 1,223.5 0.721*** 39,666

EE import exposure
with
individual-industry
FEs (robustness)

−0.033** 0.014 817.5 0.554*** 38,607

Mean depvar = 0.044.
*p < 0.10, **p < 0.05, ***p < 0.01.
NOTES: The dependent variable is birth, that is, a dichotomous variable which gives value 1 if there is a birth
event within a household in a certain year, or zero otherwise. The endogenous independent variable is Chinese
import competition for an employee working in region j industry k at time t. Panel (a) runs the analysis with
shifts (the increment of imports) to capture the expansion of imports over time (both OLS and FEIV), omitting
year 1995. Estimates in panels (b) to (h) use import competition computed as in Equation (1) using levels.
Panel (b) adds state effects, while panel (c) adds industry effects. Panel (d) further adds individual-industry
fixed effects. Panel (e) excludes divorcees/separated individuals who originally entered as married or single
individuals, then restricts the analysis to married individuals. Panel (f) runs the analysis with polynomial
region-time trends, while panel (g) restricts the analysis to individuals aged 45 and below. Panel (h) runs the
analysis for import competition from Eastern Europe and a few robustness checks. Standard errors are clustered
between workers within the same industry and state.
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column (1) and gains more empirical support when running the FEIV full
specification with the increments of imports. In the FEIV case, the effect
using changes in imports gives a 1.0 p.p. decrease in the probability of
having a child, equivalent to a 23 percent decrease on mean probability.
Results here are therefore more comparable with the estimates obtained
using genuine levels.

Table 4, panel (b) adds state effects to the baseline specification. Coef-
ficient point estimates from Table 3 do not change, indicating that within-
state variation does not influence changes in fertility across individuals
employed in industry k and state j at time t.

Panel (c) adds industry fixed effects to the baseline equation to wipe
out any unobserved industry-specific shocks, thus focusing on within-
industry variation over time for the same individual. Results do not change:
the effect remains negative and significant, indicating a 1.7 p.p. decline
equivalent to a 39 percent decrease on mean probability of having a child.

Panel (d) in Table 4 adds individual-industry fixed effects. In this case,
the coefficient of interest is identified from the time variation and the ge-
ographical variation in individual fertility decisions (i.e., the realization of
a birth event) and import exposure with its instrument for a given man-
ufacturing worker while employed in the same industry. Remarkably, for
workers staying in the same industries, the probability of having children
decreases by 3.3 p.p., roughly double the baseline effect.

Table 4 (panel e, first row) shows that the effect in the baseline is not
driven by divorcees or separated individuals who enter the panel as mar-
ried or single (i.e., individuals who enter the panel as married or single and
change marital status to divorced or separated by the end of the observa-
tion period). These individuals may compromise their probability of having
children as they are more susceptible to union disruption. This step fur-
ther restricts the analysis to individuals who entered the panel as married
and remained so throughout; the coefficient is consistent with the baseline
(Table 4, panel e, second row). Panel (f) runs the estimation with polyno-
mial region-year trends; the coefficient stays negative and significant at a
5 percent level, denoting a 1.9 p.p. decrease in the probability of having a
child. Moreover, panel (g) restricts the analysis to individuals aged 18–45
years old.13 The coefficient stays negative and significant at 5 percent, giving
a 1.9 p.p. decline in fertility—slightly higher than the baseline.

To account for trade integration with Eastern Europe and in line with
evidence on Germany (Dauth, Findeisen, and Suedekum 2014, 2017; Giun-
tella, Rotunno, and Stella 2021), panel (h) now runs a parallel analysis with
Eastern European imports in lieu of Chinese imports.14 Results are similar
to the baseline.

Last, estimates are consistent across all subgroups of individuals.
Table 5 shows estimates when interacting import exposure with a series of
dummies for gender, educational achievement, part-time irregular work,
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TABLE 5 Heterogeneity
(1) (2) (3) (4) (5) (6) (7)

Exposure to CHN
imports

−0.016**
[0.008]

−0.017**
[0.008]

−0.017**
[0.008]

−0.019**
[0.008]

−0.019**
[0.008]

−0.023***
[0.009]

−0.026**
[0.011]

Import Exposure ×
Ed.(<HS)

−0.014
[0.016]

−0.012
[0.016]

Import Exposure ×
part-time irreg.

0.008
[0.013]

0.032
[0.021]

Import Exposure ×
dummy 0–5
years

−0.0003
[0.009]

0.0002
[0.010]

Import Exposure ×
dummy 11–20
years

0.006
[0.009]

0.008
[0.009]

Import Exposure ×
med-low–tech

−0.005
[0.020]

−0.002
[0.020]

Import Exposure ×
high-tech

0.032***
[0.010]

0.032***
[0.011]

Dummy < high
school

−0.011
[0.020]

−0.011
[0.020]

Dummy part-time
irreg.

−0.030**
[0.014]

−0.030**
[0.014]

Dummy 0–5 years
tenure

−0.002
[0.006]

−0.003
[0.006]

Dummy 11–20
years tenure

−0.008
[0.005]

−0.010*
[0.005]

Dummy
med-low–tech

−0.004
[0.009]

−0.006
[0.010]

Dummy high-tech −0.019
[0.014]

−0.021
[0.014]

Observations 39,664 39,664 39,626 39,626 39,664 39,664 39,626

Kleibergen–Paap
F-statistics

1,510.1 54.2 1,113.4 1,531.9 811.7 2,401.7 185.8

Mean depvar = 0.044.
*p < 0.10, **p < 0.05, ***p < 0.01.
NOTES: The dependent variable is birth, corresponding to the probability of observing a birth event within a
household in a certain year. IE China is the monetary exposure to Chinese imports for an employee working in
region j industry k at time t. Variables in interactions are dummies for education level (less than high school),
part-time irregular work, short tenure (0–5 years with current employers), long tenure (11–20 years), dummies
for technological intensity (if working in a medium-low–technology or a high-tech industry). All regressions
include the same controls and effects as in Table 3, column (5). The coefficients reported are estimated by FEIV.
Clustered standard errors in brackets.

short and long tenure with current employer, and various levels of techno-
logical intensity according to the industry of work, for example, low tech-
nology, medium-low technology, medium-high technology, and high tech-
nology (Eurostat 2018a). The coefficient on Chinese import competition
stays negative and significant across all subgroups of individuals. Most inter-
estingly, the effect is larger for individuals in high-tech industries by roughly
a third over its baseline estimate with increasing import competition from
China (2.3 p.p. vs. baseline 1.7 p.p. decrease, representing a further 13.6
percent decline, that is, up to 50 percent on mean individual fertility).
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TABLE 6 General mechanisms
Log earnings Low-paid

employment
Secondary

employment
Income

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

(a) IE China
Coefficient

−0.028
[0.025]

0.018**
[0.008]

−0.013*
[0.007]

−0.028**
[0.013]

Kleibergen–Paap
F-statistics

3496.3 3152.3 3152.3 2090.1

First stage 0.037***
[0.0006]

0.047***
[0.0008]

0.047***
[0.0008]

0.045*** [0.001]

Observations 39,664 39,664 39,664 25,913
Mean earnings = EUR 34,953.9
Mean low employment = 0.152
Mean secondary employment = 0.077
Mean income satisfaction = 0.706 .
*p < 0.10, **p < 0.05, ***p < 0.01.
NOTES: The dependent variables are column headings (1)–(4). The independent variable is Chinese import
exposure. Column (1) gives the effect on log of individual earnings. Column (2) runs the analysis on the
probability of being in low employment, equal to 1 if the individual’s annual labor earnings are below EUR
15,000 or zero otherwise. In column (3), secondary employment is a dichotomous variable equaling 1 if the
individual has earnings from a second job. Column (4) reports results for a dichotomous variable which equals
1 if the individual rates satisfaction with his personal income with any score from 6–10 and equals 0 if the score
is 0–5. All regressions are estimated by FEIV and include the full set of controls in Table 3, column 5. Clustered
standard errors reported in brackets.

Potential mechanisms

Having children can represent an investment to couples, thus an option but
not necessarily an obligation, albeit equally seen as the quantum of per-
sonal wishes, tradition, and expectations. This section looks at some general
mechanisms that lie behind individual fertility behavior.

Table 6, column (1) gives the estimates for the effect of import com-
petition on individual labor earnings. The coefficient is not significant but
is negative and nonzero across all individuals in the sample. However, the
distributional effects of trade are highly unequal across individuals. Dauth
et al. (2021) show that import shocks mostly hurt low-skilled workers in
Germany. In turn, the narrowly defined labor market experience and ed-
ucation translate into smaller wage-and-salary returns and increased wage
inequality (Juhn,Murphy, and Pierce 1993), ergo into low-paid, low-skilled
groups.

Furthermore, Table 6, column (2) tests the findings in Dauth,
Findeisen, and Suedekum (2021) that import competition mostly affects
low-skilled workers. Germany did not have a national minimum wage un-
til recently. The introduction of the German national minimum wage in
January 2015 affected 15 percent of all employees, who were earning be-
low this value before it was enacted (Caliendo et al. 2018; Dustmann et al.
2021). Set at EUR 8.50 per hour, a year’s worth of gross earnings would
amount to roughly EUR 15,000–16,000. As a result, I define the probability
of low employment as a dichotomous variable equaling 1 if the individual
is earning below EUR 15,000 and zero otherwise. Estimates in column (2)
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show that individuals are 1.8 p.p. more likely to be in low employment as a
result of increased Chinese competition, meaning a 12 percent increase on
average.15

In the same fashion, labor market theory emphasizes that low-paid
jobs are a prevalent form of secondary employment arising in dual mar-
kets, or segmented labor markets (Reich, Gordon, and Edwards 1973;
Dickens and Lang 1985). Consequently, estimates in Table 6, column (3)
point to a 1.3 p.p. decrease, or a 17 percent decrease in mean probability
of having a second job, where the probability of having second job is a di-
chotomous variable that equals 1 if the individual has any earnings from
secondary employment and zero otherwise. Results are consistent with re-
cent literature showing a negative income effect from trade shocks (Section
Related Literature).

Similarly, higher Chinese import competition lowers individual sat-
isfaction with personal income by 2.8 p.p. (that is, 3.8 percent on mean
observed income satisfaction). Individual satisfaction with personal income
can be an indicator of future orientation and family organization, and thus
can affect fertility intentions (Bernardi, Ryser, and Le Goff 2013; Hanappi
et al. 2017).

Differences in fertility decisions: Inspecting the mechanisms
for male and female workers

As both men and women are jointly important in contemporary house-
hold decision making regarding family formation, the paper now focuses on
studyingwhat lies behind individual childbearing decisions through the lens
of gender. This section analyzes gender-specific effects of Chinese imports
on individual fertility and explains the channels potentially mediating each
of them. Having contextualized the labor market conditions in Germany
following reunification (Section Related Literature), here I do not focus on
employment per se, but rather on employment opportunity in the form of
type of employment (such as marginal employment and low-paid employ-
ment), alongside other job stressors and working conditions induced by
globalization. As Geishecker, Riedl, and Frijters (2012) showed, economic
uncertainty is an outcome of globalization, cheaper imports, and offshoring.

Table 7 investigates effects of import exposure by gender. Import ex-
posure measures for male and, separately, female employees are obtained
by interacting import exposure with a male dummy and a female dummy,
respectively. While the overall effect on fertility is negative, the gender-
specific effect shows opposing results. When examining by gender, results
show that male fertility drops by 3.0 p.p., marking a 68 percent decline
on the mean probability of having a child. The effect on female workers is
positive, denoting a 2.6 p.p. increase in female fertility, equivalent to a 59
percent increase on mean probability of having a child (Table 7, panel a).
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TABLE 7 Gender-specific effects: male and female fertility and mechanisms
Coefficients Standard

error
Kleibergen–

Paap
F-statistics

Observations

(a) Effects by gender
Effect on total fertility −0.017** 0.008 3,152.3 39,664
Import exposure male component −0.030*** 0.009 2,833.8 39,664
Import exposure female
component

0.026*** 0.008 940.7 39,664

(b) Male fertility mechanisms
Marginal employment 0.007*** 0.002 2,833.8 39,664
Working in occupation trained for −0.030*** 0.011 2,815.1 39,482
Low-paid employment 0.032*** 0.007 2,833.8 39,664
Working in a small company 0.016** 0.007 2,833.8 39,664

(c) Female fertility mechanisms
Job autonomy −0.027** 0.013 940.0 39,601
Marginal employment 0.034** 0.016 940.7 39,664
Worried about job security 0.036* 0.021 921.9 38,856
Worried about finances 0.047*** 0.018 934.2 39,546
(d) Women in low technology
Effect on female fertility 0.109** 0.052 105.6 6,662
Job autonomy −0.146** 0.060 98.4 6,640
Log earnings −0.483* 0.256 108.8 6,662
Mean probability fertility = 0.044.
*p < 0.10, **p < 0.05, ***p < 0.01.
NOTES: The dependent variable is birth, that is, a dichotomous variable which gives value 1 if there is a birth
event within a household in a certain year, or zero otherwise. Import exposure is the yearly monetary exposure
(measured in hundreds) for an employee working in region j industry k at time t.
Panel (a) gives the gender-specific effects of Chinese import competition, with its male and female components.
Panel (b) reports the male fertility mechanisms mediating the effect on male fertility. Panel (c) reports the
female fertility mechanisms mediating the effect on female fertility. Panel (d) restricts the analysis to women in
low- and medium-low–technology manufacturing industries and details the channels likely affecting female
fertility in low-tech. All regressions are estimated by the fixed-effects instrumental variable and include the full
set of controls in Table 3, column 5. Clustered standard errors are reported.

Male fertility: Inspecting the mechanisms

Table 7, panel (b) runs the analysis on a series of channels potentially me-
diating the negative effect on male fertility: marginal employment, sticking
to one’s trade (i.e., working in the occupation for which one has trained
initially), low-paid employment, and career stagnation. Marginal employ-
ment is a dichotomous variable, equal to 1 if the individual works in some
form ofmarginal employment (atypical work and part-time irregular work).
Low-paid employment is also a dichotomous variable described in the sec-
tion Potential Mechanisms. Working in the occupation for which one has
trained initially is a binary variable equal to 1 if the individual sticks to
the trade for which they trained initially and zero otherwise. The variable
“career stagnation” gives the individual probability of not being able to ad-
vance in their career, equaling 1 if the individual works in a small company
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and zero otherwise. Findings show that men are 0.7 p.p. more likely to be
in marginal employment, equivalent to a 21 percent increase on average
probability of being marginally employed. Similarly, men are 3.0 p.p. less
likely to stick to their original trade due to Chinese competition, marking a
5 percent decrease on average individual probability of being employed in
the occupation for which they trained. Also, the globalization effect on low-
paid employment is roughly double the effect in Table 6, column 2 (section
Potential Mechanisms). Last, men are also 1.6 p.p. more likely to work in
a small company, or 8.5 percent on average, as a result of increased import
competition.

Female fertility: Inspecting the mechanisms

Table 7, panel (c) investigates which mechanisms could explain this dra-
matic increase and looks at job security, autonomy on the job, economic
security, and the probability of being in marginal employment. As with
men, females are more likely to be employed in some form of marginal em-
ployment such as part-time employment with import competition, while
job autonomy decreases and economic insecurity increases. Here, part-time
employment is a dichotomous variable equal to 1 if the woman is in part-
time employment and zero otherwise. Job autonomy is also defined as a
dichotomous variable equal to 1 if the woman works in a high-autonomy
job. Job security equals 1 if the individual is somewhat concerned or very
concerned with their job security and zero otherwise, while economic un-
certainty equals 1 if the individual is somewhat or very worried about fi-
nances. Particularly, job autonomy decreases by 2.7 p.p., or 11 percent on
average; part-time employment increases by 3.4 p.p., or 31 percent on av-
erage. Job insecurity and economic insecurity increase by 3.6 p.p. and 4.7
p., both equivalent to 6 percent on average, respectively.

Substitution effect: Further evidence on female fertility

Women working in manufacturing may face more difficulties of reconciling
work with life in low-autonomy, low-paid jobs that they might not find par-
ticularly rewarding. The hypothesis that women would consider whether it
is worth leaving work to have a child is in line with theory and evidence on
female labor market participation.

Gallie (2007) points out that the rigidity of the German system in
maintaining strong skill identities slowed workers’ adaptation to changing
work patterns during rapid technological change. In addition, the propor-
tion of firms engaging in employee training and apprenticeship declined
during the 1990s.With firm skills and union density declining (Gallie 2007),
both of which are necessary to signal high autonomy in production, the ef-
fects of rising import competition might be even stronger. Esser and Olsen
(2012) note that Germany is below the Western European average for job
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autonomy—a situation persisting since the 1980s, characterized by female
overrepresentation in low-wage positions that do not grant women much
autonomy (Fagan and Burchell 2002; Kirmeyer and Shirom 1986). Coupled
with the growth of low-paid and agency work among women (Eichhorst
and Tobsch 2015; Botsch 2015), reduced job autonomy can therefore affect
female fertility.

Since the majority of the female workers in the sample are concen-
trated in low-technology industrial sectors (thus potentially low-wage em-
ployment), the papermoves on to study the effect of import exposure on the
probability of having children in this subgroup. Specifically, 54.9 percent of
the observations on women in the baseline sample (or 6,739 out of 12,274
observations) belong to low-technology or medium-low–technology indus-
tries, hereafter simply “low-tech.” Restricting the analysis to these women
gives a women’s low-tech sample that contains 1,311 female individuals.

Table 7, panel (d) shows that the effect on female fertility for women
in low-tech industries is roughly four times the effect across all females in
panel (a). Specifically, for female workers in low-tech industries, the prob-
ability of having children increases by 10.9 p.p. with a EUR 100 rise in
Chinese import competition. Accordingly, I investigate which mechanisms
could explain this dramatic increase and look at autonomy on the job and
individual annual earnings. Consistent with Keller and Utar (2018) for Den-
mark, Table 7, panel (d) finds a decline in earnings coupled with a decrease
in job autonomy for female workers in low-tech industries with increased
Chinese competition. Results show a reduction of 14.6 p.p. in the probability
of being employed in a high-autonomy job. This is equivalent to saying that
the effect of Chinese competition on the job autonomy of women working
in low-tech industries is six times the effect on all females in panel (c). No-
tably, findings here coincide with data showing that the share of women
is below average in North-Rhine-Westfalia, Lower Saxony, and Rheinland-
Pfalz, which are also incidentally the states where 33 percent of the obser-
vations on women are concentrated (Table A.6 in the online Appendix).

Overall, these findings add to the evidence on women in man-
ufacturing and their employment conditions, confirming that the low-
autonomy, low-paid jobs are a widespread phenomenon. Results point to a
substitution effect in the labor supply for female workers in low-tech indus-
tries, whose opportunity cost falls to the extent that the prospect of having
children possibly becomes a more rewarding alternative. This result is in
line with evidence from Gries and Grundmann (2014), who find a positive
effect on fertility from trade in low-skill–intensive sectors, and Liepmann
(2018) showing how women most severely affected by industry restructur-
ing increase their fertility.

As Brewster and Rindfuss (2000) emphasize, women’s labor force par-
ticipation has traditionally been less stable, and fertility decisions do not
imply solely childbearing but also child-rearing (i.e., the act of bringing up
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children). The latter may be particularly difficult in roles where work and
personal decisions are incompatible, yet role incompatibility depends highly
on institutional factors characteristic to the country.

Although Germany has a strong commitment toward families, backed
by child and housing allowances along with generous maternal leave pack-
ages, Hantrais (1997) points out that such family-friendly policies have not
been matched by high rates of female economic activity among women of
childbearing age nor by high birth rates. In sum, welfare cannot entirely
compensate for the lost economic opportunities of women, while men are
subject to trade-induced shocks that directly affect their employment and
economic opportunities.

Concluding remarks

This paper studies the effects of import competition on individual fertility
decisions. It distinctly contributes to the evidence on economic opportu-
nity as an outcome of globalization. I find that globalization affects overall
fertility negatively, whereas the gender-specific effect on fertility is positive
for women and negative for men. Results show a reduction in employment
opportunity and an increase in marginal employment for both men and
women, alongside economic uncertainty.

Findings regarding the overall fertility decline are in line with evidence
from the United States (Autor, Dorn, and Hanson 2019). Results also indi-
cate that, as the female opportunity cost of work falls, the prospect of having
children possibly becomes a more rewarding alternative. The positive effect
on female fertility is consistent with evidence from Germany (Liepmann
2018). These findings also maintain relevance when considering effects in
neighboring countries, that is, Denmark (Keller and Utar 2018).

Given concerns over low fertility in Germany, overall findings are par-
ticularly relevant to understanding the German social and economic struc-
ture that enabled the country’s transformation but that also resulted in
heavy labor market segmentation and atypical work. This likely implied
burdensome costs for individuals and their future orientation. The paper
thus adds to the evidence on the structural issues Germany faced after re-
unification, but also to the huge industrial change in production capabilities
to accommodate globalization, with possibly hidden effects.

Fertility decisions do not encompass solely childbearing but also the act
of bringing up children, or child-rearing. Where incompatibility between
work and family is perceived, generous welfare and family-friendly poli-
cies cannot entirely make up for lost economic opportunities, especially
as increased import competition poses additional pressure on the finan-
cial security of individuals. Child-rearing might be perceived as a challenge
in the context of import competition, which affects not only labor market
conditions in import-competing sectors but also continually interferes with
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social norms, expectations, and individuals’ future orientation. As male
workers face lower economic opportunity, women in manufacturing are
distinctly affected: entangled in a sort of conditioning trap, women who suf-
fered a large income effect appear to substitute work with the prospect of
having children, as current working conditions and low female presence
in high-tech sectors still reflect a certain sluggishness in adapting to new
trends of better work–life balance, and this may be decisive when it comes
to reentering the labor market. The absence of the necessary congruence
between these individual, social, and political factors may eventually cause
workers to lose faith in a social security system where welfare institutions
do not actively respond to the structural change in labor market conditions
and cannot eventually compensate for the overall loss in fertility.

In sum, findings in this paper suggest that there is space for fertility
and childcare policy consistent with the requirements of competitive labor
markets and a globalized world but also with individual and social insti-
tutions. Current family planning and childcare services might not account
for mixed patterns in the population’s reproductive choices. Further fertil-
ity decline is inherent unless welfare institutions in advanced countries be-
come aware of the structural challenges posed by globalization to individual
preferences and circumstances, and enable more effective, personalized, ac-
cessible childcare and family planning under equitable working conditions
for men and women alike.
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Notes

1 Trade-induced labor market effects
can differ substantially across individuals de-
pending on their sector of work (Helpman
et al. 2017; Adão, Kolesár, andMorales 2019;
Kim and Vogel 2021).

2 When gender is not considered, the
total effect on fertility is negative for all indi-
viduals in the representative sample. When
investigating by gender, the effect is still neg-
ative for men but positive for women, as the
negative effects on male fertility are much
stronger and outweigh the effects for women
in this sample. The positive fertility effect is
in line with evidence from Liepmann (2018),
who finds that women most severely af-
fected by industry restructuring have rela-
tively more children.

3 The term t-1 is shorthand to denote,
specifically, five-year lags for Australia and
10-year lags for Canada and Japan (see Sec-
tion 2.3 in the online Appendix for further
details).

4 See Section 2.1 in the online Ap-
pendix for a detailed account of data han-
dling, particularly how import data are
matchedwith individual data (with reference
to Eurostat 2018a, 2018b, Eurostat 2018c,
2018d; Deutsche Bundesbank 2019).

5 I provide full transition probabilities
between sectors and in-out manufacturing
over time in Tables A.1–A.4 in online Ap-
pendix A. There is a gender gap affecting
women in terms of the likelihood of transi-
tioning to other sectors (see the intersectoral
mobility breakdown by gender in Tables A.2
and A.3 in the online Appendix). On average
over time, roughly 90 percent of all individ-
uals who work in manufacturing in a certain
year stay in manufacturing in the next pe-
riod. For a full explanation on how sampling
is performed, see online Appendix B, Section
2.2.

6 As per Table A.5 in the online Ap-
pendix. The table gives additional details on
the empirical distribution of the male and fe-
male parent’s age at the birth event, as well
as variations in the age at birth and in the

number of children per household alongside
import expansion over time. Fertility is pro-
cyclical and the lingering effects of reunifica-
tion marked a clear decline. However, trends
in the number of children and the parent’s
age at birth also seem to vary positively with
import expansion over time, except for re-
cent years after sanctions on China.

7 Tables A.8–A.10 in the online Ap-
pendix provide further details on the German
federal states, females in employment by oc-
cupational status over time, and the gender
composition of employment in the manu-
facturing sector over time (as per Destatis
2019, Destatis 2021). Table A.7 gives a gen-
der breakdown of the sample observations on
individuals in manufacturing industries ac-
cording to their level of technological inten-
sity.

8 See online Appendix B for more de-
tails on testing IV assumptions and a dis-
cussion with reference to Bound, Jaeger,
and Baker (1995), Staiger and Stock (1997),
Greene (2000), Baum (2001), Stock and
Yogo (2005), Schaffer and Stillman (2010),
Conley, Hansen, and Rossi (2012), Clarke
(2014), and van Kippersluis and Rietveld
(2018).

9 Eventually, the model also introduces
industry FEs and state FEs as robustness
checks to wipe out the variation in fer-
tility behavior due to unobserved shocks
to regional or industry performance. With
state and industry FEs, the aim is checking
whether state-specific or industry-specific
shocks drive the total effect on fertility (re-
sults are robust).

10 Besides individual FEs and the full
set of controls described in the section Em-
pirical Specification, column (1) includes also
the Herfindahl–Hirschmann market concen-
tration index as a time-variant gravity con-
trol variable.

11 Absorbing unobservable time shocks
would not be of much help in an OLS esti-
mation with import exposure in levels and a
dichotomous dependent variable that is ob-
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served sporadically (i.e., the 0–1 probability
of having a child corresponding to when a
birth event is observed). Most controls used
in the baseline would be absorbed into fixed
effects, hence it is likely that fixed effects cap-
ture all variation in the data.

12 The mean probability of having a
child corresponding to observing a birth
event in a household in a certain year is pro-
vided in all tables.

13 The average age at onset of men-
strual irregularity is 47.5 years, and women
aged 45+ are likely to experience abnormal

uterine bleeding, which would make preg-
nancy difficult (Ferrell et al. 2006; McNa-
mara, Batur, and DeSapri 2015).

14 The measure for exposure to EE im-
ports amasses five countries: Poland, Czech
Republic, Slovakia, Hungary and Romania
(see online Appendix C for further details).

15 Mean probability of being in low em-
ployment (< EUR 15,000) in the estimation
sample is 0.152, in line with what Caliendo
et al. (2018) and Dustmann et al. (2021) note
for the proportion of German employment in
low-paid employment.
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