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Globalization, Fertility, and Marital Behavior in a Lowest-Low 
Fertility Setting

Osea Giuntella, Lorenzo Rotunno, and Luca Stella

ABSTRACT Declines in mar riage and fer til ity rates in many devel oped countries have 
fos tered research debate and increas ing pol icy atten tion. Using lon gi tu di nal data from 
the Ger man Socio-Economic Panel, we ana lyze the effects of expo sure to glob al iza tion 
on fer til ity and mar i tal behav ior in Germany, which was a low est-low fer til ity set ting 
until recently. We find that expo sure to greater import com pe ti tion from Eastern Europe 
led to worse labor mar ket out comes and lower fer til ity rates. In con trast, work ers in 
indus tries that benefited from increased exports had bet ter employ ment pros pects and 
higher fer til ity. These effects are driven by low-edu cated indi vid u als, mar ried men, and 
full-time work ers and reflect changes in the like li hood of hav ing any child (the exten-
sive mar gin). We find evi dence of some fer til ity post pone ment and sig nifi  cant effects on 
com pleted fer til ity, but we see lit tle evi dence of a sig nifi  cant impact on mar i tal behav-
ior. Our results inform the pub lic debate on fer til ity rates in set tings with low est-low 
fer til ity, such as Germany, dur ing the period under inves ti ga tion.

KEYWORDS Globalization • Labor mar ket out comes • Fertility • Marriage

Introduction

Over recent decades, major con cerns about grow ing inequal ity in employ ment oppor-
tu ni ties and earn ings have arisen in advanced econ o mies (Autor 2014). Many stud ies 
have documented how trade with China and other emerg ing econ o mies has con trib-
uted to the rise in earn ings inequal ity in the Western world (for a review, see Autor 
et al. 2016). Declines in mar riage and fer til ity rates in many devel oped countries 
have also fos tered research debate and increas ing pol icy atten tion (Kohler et al. 2002; 
Stevenson and Wolfers 2007). Several stud ies have ana lyzed the pos si ble rela tion ship 
between labor demand shocks and fer til ity choices. Wilson (1996) and Wilson and 
Neckerman (1986) high lighted the role of job losses and, in par tic u lar, the sec u lar 
decline of manufactur ing in reshaping fam ily struc ture. More recently, Autor et al. 
(2019) documented how the neg a tive impacts of U.S. labor mar ket shocks induced by 
increas ing import com pe ti tion from China affected men’s mar riage-mar ket value and 
thus mar riage and fer til ity rates. In a dif fer ent set ting, Keller and Utar (forthcoming) 
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found that mar riage and fer til ity rates increased among Dan ish female work ers who 
were more exposed to fierce Chi nese com pe ti tion.

Despite this recent work, we still know rel a tively lit tle about such rela tion ships 
in other devel oped countries exposed to dif fer ent pop u la tion dynam ics and dif fer ent 
trade-induced labor mar ket shifts. The main goal of this arti cle is to study how labor 
mar ket shocks driven by trade with Eastern Europe and China affected fer til ity and 
mar i tal behav iors in Germany, a low est-low fer til ity set ting until recently (Anderson 
and Kohler 2015; Billari and Kohler 2004; Haub 2012; Kohler et al. 2002).

Germany pro vi des an inter est ing case study. Its trade flows with Eastern Europe 
and, to a lesser extent, China increased dra mat i cally in the 2000s, and pre vi ous 
research has shown that the effects on labor mar ket out comes in Germany dif fer from 
those observed in the United States (Dauth et al. 2014, 2017). Furthermore, over the 
period we con sider (1991–2018), Germany had one of the low est total fer til ity rates 
in Europe, dip ping as low as 1.2 before sta bi liz ing at approx i ma tely 1.35 by the late 
2000s (Haub 2012).

In this study, we inves ti gate how labor demand shocks stem ming from ris ing  
expo sure to trade com pe ti tion influ ence fam ily choices in Germany. We use indi vid ual- 
level lon gi tu di nal data from the Ger man Socio-Economic Panel (SOEP) to inves ti-
gate the labor mar ket dynam ics under ly ing the rela tion ship between trade inte gra tion 
and fam ily choices. We focus on the var i a tion in expo sure to trade between Germany 
and Eastern Europe, which is quan ti ta tively more impor tant than trade with China 
(Dauth et al. 2014). To iden tify trade effects, we draw on pre vi ous research that used 
trade flows with other high-income countries as instru ments for the trade flows to 
the United States (Autor et al. 2019) and Germany (Dauth et al. 2014, 2017). Unlike 
Autor et al. (2019), we exploit indi vid ual-level var i a tion in our lon gi tu di nal data from 
Germany. We per form a short-panel anal y sis cap tur ing the effects of year-to-year 
changes in expo sure to trade on fer til ity and mar i tal out comes. Keller and Utar (forth-
coming) also used a yearly anal y sis in exploiting a quasi-exper i men tal design based 
on the effects on Denmark of the tex tile trade lib er aliza tion, in which China benefited 
from the removal of tex tile quo tas by enter ing the World Trade Organization (WTO). 
Their econ omy-wide empir i cal anal y sis used a long-dif fer ence (2009–1999) spec i fi-
ca tion with indi vid ual-level data to explore var i a tion in expo sure to Chi nese imports. 
Whereas only the import shock was rel e vant in their Denmark–China study, our  
econ omy-wide yearly anal y sis identifies both import and export shocks between  
Germany and Eastern Europe.

Consistent with pre vi ous evi dence for Germany (Dauth et al. 2014; Huber and 
Winkler 2019), we find that both import and export shocks have sig nifi  cant effects on 
labor mar ket out comes and that these effects operate in oppo site direc tions. Greater 
import com pe ti tion low ers wages, hours worked, and the like li hood of employ ment. 
By con trast, greater export oppor tu ni ties yield pos i tive effects on labor mar ket out-
comes, which more than off set the neg a tive effects of import com pe ti tion. The labor 
mar ket impacts are driven mostly by the ris ing trade rela tion ship between Germany and  
Eastern Europe. In line with pre vi ous stud ies, we also find that work ers in Germany 
were less affected by trade with China.

The import and export effects on labor mar ket out comes are con cen trated among 
low-edu cated indi vid u als and are driven by full-time employ ees. This evi dence 
accords well with the o ret i cal frame works predicting that dif fer ent types of low-skill 
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labor can not eas ily move across indus tries and hence are affected by indus try-spe cific 
import com pe ti tion and ris ing export oppor tu ni ties. In the anal y sis by gen der, we find 
that the labor mar ket effects are also con cen trated among men; the effects on women 
are smaller and less pre cisely esti mated. These pat terns align with the evi dence for 
the United States high light ing neg a tive gen der-spe cific employ ment effects of import 
shocks (Autor et al. 2019).

Our find ings point to sig nifi  cant effects of trade expo sure on fer til ity behav ior. 
Consistent with our evi dence regard ing labor mar ket out comes, the impact varies 
with expo sure to import com pe ti tion or export oppor tu ni ties and with edu ca tion 
level. Although we find lit tle or no evi dence of effects on mar i tal behav ior (i.e., mar-
riage, divorce, and cohab i ta tion), the aver age change in imports from Eastern Europe 
through out the study period (1991–2018) decreased fer til ity by 1.6 per cent age points. 
The effects are con cen trated among low-edu cated indi vid u als and men and are driven 
by changes in mar i tal fer til ity; we find no evi dence of sig nifi  cant effects on non mar-
i tal fer til ity. Exposure to imports led to a 1.5-per cent age-point reduc tion in the prob-
a bil ity of hav ing a child (i.e., the exten sive mar gin) but had no sig nifi  cant impact on 
the prob a bil ity of hav ing more than one child (i.e., the inten sive mar gin). Although 
we find some evi dence of fer til ity post pone ment, expo sure to import com pe ti tion 
sig nifi  cantly and neg a tively affected com pleted fer til ity. These results are con sis tent 
with recent evi dence for the rela tion ship between finan cial uncer tainty and fer til ity 
deci sions (Comolli 2017; Örsal and Goldstein 2010). The neg a tive fer til ity effects 
are partly off set by expo sure to greater exports to Eastern Europe. Our esti ma tes 
reveal that the aver age change in expo sure to exports dur ing the study period led 
to a 1.1-per cent age-point increase in the like li hood of hav ing a child, although the 
effect is pre cisely esti mated only when we focus on low-edu cated indi vid u als. The 
ben e fi cial effects of exports on fer til ity are again con cen trated among low-edu cated 
indi vid u als and driven by mar ried indi vid u als. Similar to our find ings for imports, the 
results for export expo sure reflect the increased like li hood of hav ing any child (i.e., 
the exten sive mar gin). Increased export expo sure led to a sig nifi  cant rise in com pleted 
fer til ity, offsetting the adverse impact of import com pe ti tion. Compared with sit u a-
tions in which only import shocks mat ter (Autor et al. 2019; Keller and Utar forth-
coming), our results from Germany sug gest a more nuanced role of trade-induced 
labor mar ket shifts in fam ily choices.

Our study speaks to a grow ing lit er a ture on the impact of labor demand shocks on 
life course choices (Ananat et al. 2013; Anelli et al. forthcoming; Autor et al. 2019; 
Black et al. 2013; Currie and Schwandt 2014; Kearney and Wilson 2018; Keller and 
Utar forthcoming; Lindo 2010; Schaller 2016). In par tic u lar, our work is closely 
related to two stud ies on the labor mar ket effects of expo sure to trade using Ger man 
data. First, Dauth et al. (2014) found that the unprec e dented rise in trade between 
Germany and the East (Eastern Europe and China) between 1988 and 2008 caused 
sub stan tial job losses in import-com pet ing indus tries, whereas regions spe cial iz ing in 
export-ori ented indus tries had even stron ger employ ment gains. The authors found 
that most of these effects were driven by trade with Eastern Euro pean countries. More-
over, using indi vid ual-level data, they showed that over all, trade had a sta bi liz ing 
effect on employ ment. Second, Huber and Winkler (2019) found that part ners’ risk 
shar ing sub stan tially reduced the inequal ity-increas ing effect of inter na tional trade. 
Our iden ti fi ca tion strat egy is closely related to that adopted in these pre vi ous stud ies. 
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However, to the best of our knowl edge, the study by Keller and Utar  (forthcoming) 
was the only one that employed indi vid ual-level lon gi tu di nal data to ana lyze how 
trade lib er aliza tion affected fer til ity and fam ily choices. Using microdata on Dan-
ish firms and work ers, they found that worse labor mar ket oppor tu ni ties owing to  
Chi nese import com pe ti tion led to higher paren tal leave-tak ing, higher fer til ity, more 
mar riages, and fewer divorces. This pro-fam ily shift was driven by women in their 
late 30s; the authors attrib uted this find ing to the role of the “bio log i cal clock”—that 
is, women’s desire to have chil dren before the end of their child bear ing years.1

Our anal y sis and results com ple ment these recent stud ies by pro vid ing evi dence 
from a low-fer til ity set ting with labor mar ket effects of trade shocks that dif fer from 
those observed in the United States and other advanced econ o mies (Autor et al. 2019; 
Dauth et al. 2014). Overall, we find that glob al iza tion had a small neg a tive effect on 
fer til ity because the neg a tive impact of import com pe ti tion more than off set the pos-
i tive con tri bu tion of greater export oppor tu ni ties.

Our results on the import effects dif fer from those obtained by Keller and Utar 
(forthcoming) for Denmark. Those authors found that greater import com pe ti tion led 
to higher fer til ity. Differences in empir i cal strat egy (i.e., they used a long-dif fer ence 
spec i fi ca tion) might explain this diver gence. Differences in fam ily-ori ented pol i cies, 
paren tal leaves, and subsidies for childcare between Germany and Denmark dur ing 
the period under inves ti ga tion (Apps and Rees 2004; Seeleib-Kaiser and Toivonen 
2011; Ziefle and Gangl 2014) might also explain the dif fer ent results.

In addi tion, we find no evi dence of sig nifi  cant effects on mar riage, while there is 
some evi dence that imports led to a decline in divorce among women. The lack of sig-
nifi  cant effects on mar riage con trasts with the Autor et al. (2019) find ing of neg a tive 
effects of trade expo sure on mar riage rates but is con sis tent with find ings of Kearney 
and Wilson (2018). We also find a decreas ing, albeit non sig nifi  cant, effect of import 
com pe ti tion on cohab i ta tion. The dif fer ence in our results com pared with pre vi ous 
stud ies is likely explained by prev a lent social norms in a con text like Germany, which 
is char ac ter ized by rel a tively low mar riage rates (Adler 1997).

Theoretical Framework

Labor demand shifts, such as those due to expo sure to trade shocks, likely influ ence 
fer til ity choices through changes in income and in the oppor tu nity costs of hav ing 
chil dren. Neoclassical mod els of fer til ity sug gest that because chil dren are not eas-
ily sub sti tut able, changes in income or eco nomic oppor tu ni ties will mostly result in 
income effects on fer til ity deci sions. These mod els pre dict that as fam ily income 

1 Our work relates to two other stud ies that inves ti gated the rela tion ship between trade and fer til ity choices 
at a more aggre gate level. Bignon and García-Peñalosa (2018) found that fer til ity increased in French 
regions that were more exposed to pro tec tion ism in the agri cul tural sec tor dur ing the nineteenth cen tury. 
The mech a nism behind their result dif fers from ours and is based on the quan tity–qual ity trade-off (Galor 
and Weil 2000): trade pro tec tion in the agri cul tural sec tor weak ened incen tives to invest in edu ca tion (qual-
ity), thereby lead ing cou ples to have more chil dren (quan tity). Do et al. (2016) showed that countries with 
a com par a tive advan tage in female-inten sive sec tors (and hence a higher female-to-male wage ratio, which 
raises the oppor tu nity costs of hav ing chil dren) exhibit lower fer til ity rates.
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rises, fer til ity will increase (see Becker 1960; and for a recent review, see Doepke 
2015). However, the trade-off in par ents’ pref er ences regard ing the quan tity and qual-
ity of chil dren (as proxied by invest ments in each child at a given price) may weaken 
the rela tion ship between income and fer til ity. Furthermore, pre vi ous stud ies dem on-
strated that improved eco nomic oppor tu ni ties may have dif fer ent effects by the par-
ent’s gen der. Given the mon e tary and time costs asso ci ated with fer til ity, labor mar ket 
improve ments may also lead to a fer til ity decline as the oppor tu nity cost of hav ing 
chil dren increases. Women may be more respon sive than men to changes in these 
oppor tu nity costs because of the tra di tional divi sion of chores within the house hold. 
As this brief dis cus sion sug gests, labor demand shocks may have a neg a tive or a pos-
i tive impact on fer til ity, depending on the strength of income and sub sti tu tion effects.

The impact of greater expo sure to inter na tional trade on fer til ity via labor demand 
is thus uncer tain and ulti mately an empir i cal ques tion. Furthermore, the fer til ity elas-
tic ity with respect to demand shocks may be very dif fer ent in low-fer til ity set tings 
(Kohler et al. 2002). In fact, Billari and Kohler (2004) found that the emer gence of 
low est-low fer til ity dur ing the 1990s sig nifi  cantly changed the rela tion ship between 
tra di tional deter mi nants of fer til ity and fer til ity out comes.

Similarly, the effect of trade inte gra tion on mar riage deci sions is unclear. Worse 
eco nomic oppor tu ni ties for men may lower their value in the mar riage mar ket, 
thereby hav ing a neg a tive impact on mar riage rates (Anelli et al. forthcoming; Autor 
et al. 2019). At the same time, decreased oppor tu ni ties for women could result in 
lower oppor tu nity costs of fam ily life and induce women in more tra di tional soci e-
ties to spe cial ize in house hold activ i ties. However, recent research sug gests that in 
more mod ern soci e ties, fam ily for ma tion may be less sen si tive to eco nomic con di-
tions because the share of women spe cial iz ing in domes tic activ i ties is decreas ing and 
is more respon sive to social norms (Kearney and Wilson 2018). Again, the effects 
of trade on mar riage may be very dif fer ent in a coun try such as Germany, where the 
impor tance of mar riage has been declin ing over the last decades, par tic u larly in East 
Germany (Klärner 2015).

The effects of trade-induced labor mar ket shocks on fer til ity choices and mar i tal 
sta tus could dif fer sub stan tially by gen der and edu ca tion. We expect that men will 
be more affected than women because they are employed in more trad able sec tors. 
Consistent with this hypoth e sis, research showed that men suf fered larger neg a tive 
con se quences of labor demand shocks (ris ing import com pe ti tion and auto ma tion) than 
women (Anelli et al. forthcoming; Autor et al. 2019; Kearney and Wilson 2018). These 
changes in men’s and women’s rel a tive mar ket oppor tu ni ties may have impli ca tions 
for fer til ity deci sions (Ananat et al. 2013; Kearney and Wilson 2018; Schaller 2016; 
Shenhav 2021). For instance, con sis tent with neoclassical eco nomic the ory, Schaller 
(2016) found that improve ments in men’s labor mar ket con di tions are asso ci ated with 
increases in fer til ity, whereas improve ments in women’s labor mar ket con di tions have 
a fer til ity-decreas ing impact (see also Autor et al. 2019; Gaddis and Pieters 2017). Fur-
ther, neoclassical mar riage mod els pre dict that as earning dif fer ences between men and 
women decline, mar riage rates may decline (Becker and Lewis 1973; Bertrand et al. 
2016; Bertrand et al. 2015). In their study on Denmark, Keller and Utar (forthcoming) 
found that increased expo sure to com pe ti tion from Chi nese prod ucts led to a dete ri o ra-
tion in women’s labor mar ket out comes (rel a tive to men’s) and increased mar riage and 
fer til ity rates, thus cor rob o rat ing the neoclassical mar riage model (Becker and Lewis 
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1973). Previous stud ies have suggested that the labor mar ket con se quences of trade 
expo sure should be greater for men (e.g., Autor et al. 2019). Assuming that chil dren 
are nor mal goods, fer til ity should fluc tu ate with income effects. Gender-spe cific shocks 
may also affect the like li hood of being in a sta ble rela tion ship (mar riage or cohab i ta-
tion). The decline in men’s rel a tive eco nomic stat ure may lead to a reduc tion in mar-
riage (Anelli et al. forthcoming; Autor et al. 2019). However, mar riage pat terns are 
sub stan tially shaped by con text and social norms (Bertrand et al. 2016; Kearney and 
Wilson 2018). Furthermore, recent research on worker-level trade adjust ment high-
lighted the role of gen der dif fer ences in the mar ket ver sus fam ily choice in deter min ing 
adjust ment costs. Keller and Utar (forthcoming) found that labor demand shocks may 
result in sig nifi  cant long-run gen der inequal ity, with chil dren penal iz ing women more 
and with dif fer en tial effects along the skill dis tri bu tion.

The labor mar ket effects of expo sure to inter na tional trade are likely to vary with 
work ers’ skill lev els, as suggested by both fac tor pro por tions (Heckscher-Ohlin and 
spe cific fac tors) and firm-level the o ries of trade (Adão et al. 2020; Helpman 2017; 
Kim and Vogel 2021; Wood 2018). If low-skilled work ers are more spe cific to a par-
tic u lar indus try than high-skilled work ers (e.g., because of less gen eral knowl edge or 
human cap i tal that could be used in dif fer ent indus tries), they should be more affected 
by indus try-spe cific trade shocks. We thus expect sig nifi  cant het ero ge ne ity by skill 
level (as mea sured by edu ca tional attain ment) in the impacts of trade on demo graphic 
out comes through the labor mar ket, with low-skilled work ers being more affected by 
trade shocks than high-skilled work ers.

Empirical Strategy

Previous stud ies ana lyz ing the impact of trade largely relied on mea sures of geo-
graph i cal expo sure to trade, instrumenting imports and exports expo sure with a 
Bartik instru ment that uses the ini tial indus try dis tri bu tion of employ ment across 
regions to build a mea sure of regional expo sure to import and export shocks. Our 
online appen dix pres ents results obtained using the regional expo sure to imports and 
exports. However, our base line spec i fi ca tion exploits the lon gi tu di nal nature of the 
data and relies on the var i a tion in indus try expo sure to trade over time (see also Huber 
and Winkler 2019). We use a short-run panel approach relat ing year-to-year changes 
in trade expo sure to changes in labor mar ket, fer til ity, and mar i tal out comes. The 
anal y sis is based on an unbal anced panel of work ers observed from 1991 to 2018. 
Following Dauth et al. (2014), we com pute trade expo sure as the degree to which a 
two-digit indus try is directly exposed to import com pe ti tion and export expan sions.2 
Because both export and the import dimen sions have been shown to be rel e vant to 
the Ger man set ting (Dauth et al. 2014), we esti mate the effects of import and export 
expo sures on fer til ity and other fam ily life choices. We assign to each indi vid ual the 
expo sure to trade asso ci ated with the worker’s ini tial indus try observed in our sam-
ple. To mit i gate con cerns that the ris ing impor tance of trade with Eastern Europe and 

2 Computing trade expo sure on the basis of a two-digit indus try clas si fi ca tion is a lim i ta tion of our data, 
par tic u larly com pared with other stud ies that could rely on employee–employer data sets and more gran-
u lar indus try clas si fi ca tions. Unfortunately, the SOEP data do not include narrower indus try defi  ni tions.
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China in the 1990s and most nota bly in the early 2000s (as Figure 1 later shows) may 
have affected the self-selec tion of work ers into their ini tial indus try, we restrict the 
sam ple to indi vid u als who entered the labor mar ket before 2000.

Similar to Huber and Winkler (2019) and Dauth et al. (2014), we nor mal ize the 
trade flows by the indus try wage bill in the first year the indi vid ual entered the sam-
ple to con trol for size dif fer ences between indus tries.3 We fix the wage var i able at the 
base year to rule out com po si tion effects (i.e., changes in the rel a tive labor demand 
at the indus try level), which could be influ enced by trade expo sure. We esti mate the 
fol low ing equa tion:

 Yijst = β1IMjt  − 1 +β2EXjt  − 1 + α Xijst + γ i + δst + θk + λot + εijst, (1)

where Yijst denotes the out come of inter est—labor mar ket out comes (earn ings, hours 
worked, employ ment, and labor force par tic i pa tion) and fam ily choices (fer til ity 
behav ior, mar riage, divorce, and cohab i ta tion)—for indi vid ual i, who had a first job 
in a NACE two-digit indus try j, resided in fed eral state s when enter ing the SOEP 
panel, and was interviewed in year t.

Our two main explan a tory var i ables, IMjt − 1 and EXjt − 1, mea sure trade expo sure 
to the East (i.e., Eastern Europe and, in addi tional esti ma tions, China) at the indus try 
level. They equal the value of imports (IM) and exports (EX) nor mal ized by the total 
wage bill in the indus try in the first year the indi vid ual entered the sam ple. The trade 
var i ables are lagged by one year. For both imports and exports, we sum the value of 
direct trade flows (i.e., those in the [manufactur ing] indus try j) with that of indi rect 
trade flows through input–out put link ages to down stream buy ers and upstream sell-
ers.4 Adding indi rect expo sure through input–out put link ages allows us to include 
indi vid u als ini tially employed in ser vice indus tries, whose expo sure is only indi rect 
through their sales to and pur chases from manufactur ing indus tries, because we do 
not have data on ser vice trade flows for our sam ple period.

The coef fi cients of inter est are β1 and β2, which cap ture the effects of import and 
export expo sures, respec tively. We focus on Eastern Europe and China as key trad-
ing part ners because the rapid increase in trade with those countries (espe cially with 
Eastern Europe) has led to impor tant changes in the Ger man labor demand over the 
past decades (Autor et al. 2019; Dauth et al. 2014; Huber and Winkler 2019), which 
might have impli ca tions for fam ily choices.5

We also esti mate Eq. (1) by edu ca tion level (col lege degree or higher vs. high 
school diploma or less) and by gen der because these two dimen sions of het ero ge ne ity 
are pos si ble the o ret i cal mech a nisms. Given that many women in Germany are part-
time work ers, we inves ti gate the sen si tiv ity of the results to the exclu sion of part-time 
work ers. Furthermore, we assess whether trade had any effect on the like li hood of 
work ing part-time.

3 Other stud ies nor mal ized trade flows by domes tic absorp tion (e.g., Keller and Utar forthcoming).
4 Each type of indi rect expo sure (down stream and upstream in the sup ply chain) is a weighted sum of trade 
flows in all  other (manufactur ing) indus tries, with weights equal to the share of indus try j’s out put used 
as inputs in a pur chas ing indus try (down stream expo sure) and of indus try j’s input bought from a sell ing 
indus try (upstream expo sure) (Acemoglu et al. 2016).
5 Unlike Huber and Winkler (2019), we do not con sider part ner’s expo sure to trade.
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The term Xijst col lects a set of con trol var i ables: age and age squared; house hold size; 
and in the regres sions on the full sam ple, dummy var i ables for the indi vid ual’s edu ca-
tion.6 All our esti ma tes include indi vid ual fixed effects in the γi term, which absorbs the 
influ ence of any unob served time-invari ant indi vid ual het ero ge ne ity. The indi vid ual 
fixed effects net out impor tant confounding fac tors that could bias our esti ma tes. For 
exam ple, indi vid u als might sort them selves into indus tries with dif fer ent lev els of trade 
expo sure based on predetermined char ac ter is tics, which can simul ta neously affect their 
fam ily choices. Individual fixed effects account for this selec tion bias. In addi tion, our 
choice to assign the trade expo sure of the ini tial employ ment indus try and to keep only 
indi vid u als enter ing the sam ple before 2000—before trade flows between Germany and 
the East really took off—fur ther mit i gates the selec tion con cerns regard ing the move-
ment of work ers across indus tries in response to trade expo sure. Because of these fixed 
effects, the iden ti fy ing var i a tion for our coef fi cients of inter est comes from changes in 
import and export expo sures within indus tries and over time.

Our spec i fi ca tion also includes fed eral state × year fixed effects (ini tial state of 
res i dence in the panel, to rule out the influ ence of between-state migra tion endo-
g e nous to trade expo sure), δst. The inclu sion of these effects con trols for all  pos si ble 
state-level time-vary ing fac tors, thereby account ing for the pos si bil ity that regions 
that spe cial ized in dif fer ent indus tries expe ri enced dif fer ent time-vary ing shocks. 
One nat u ral con cern is that tech no log i cal prog ress dur ing 1991–2018 might be cor re-
lated with our mea sures of trade expo sure. This con cern may be par tic u larly rel e vant 
to our case because women in Germany are over rep re sented in non man ual rou tine 
jobs (Gundert and Mayer 2012). To alle vi ate con cerns of bias from tech no log i cal 
prog ress, we add two sets of fixed effects to our spec i fi ca tion. First, we include one-
digit indus try fixed effects, θk, thereby exploiting only var i a tion in trade expo sure 
among indi vid u als work ing in the same one-digit indus try. These fixed effects absorb 
the influ ence of any changes occur ring in tech nol o gies across one-digit indus tries 
dur ing the period. Second, all  our esti ma tes con trol for one-digit ISCO occu pa tion × 
year fixed effects, λot, which account for ini tial occu pa tion-spe cific shocks over time; 
here, we use occu pa tion in the first year the indi vid ual was observed to net out pos-
si ble bias from selec tion into the occu pa tion that is endog e nous to trade expo sure. 
This set of fixed effects con trols for the impact of tech nol ogy on work ers employed 
in occu pa tions with dif fer ent task con tent (e.g., how rou tine the tasks are and hence 
how sus cep ti ble they are to auto ma tion/com put er i za tion). Finally, ϵijst rep re sents an 
idi o syn cratic error term. Throughout the anal y sis, we clus ter stan dard errors at the 
two-digit indus try level. We use a lin ear esti ma tor for all  regres sions, even if the out-
come var i able is binary in most mod els. This choice accom mo dates the large dimen-
sion al ity of the fixed effects used in the spec i fi ca tions.

Industry-level time-vary ing demand and pro duc tiv ity shocks may be cor re lated 
with both trade expo sure and indi vid ual out comes. Thus, even though our spec i fi-
ca tion accounts for time-invari ant unob served het ero ge ne ity through the indi vid ual 
fixed effects, our model may still suf fer from endogeneity bias. To alle vi ate this con-
cern, we adopt an IV approach (Autor et al. 2013, 2014), closely fol low ing Dauth 

6 Excluding the edu ca tion dummy var i ables from Eq. (1) does not sig nifi  cantly alter the results. Approxi-
mately 14% of indi vid u als changed their edu ca tion dur ing the study period.
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et al. (2014) and Huber and Winkler (2019) in adapting the IV strat egy to the Ger man 
con text. We instru ment trade flows with Germany using trade with a group of other 
devel oped countries.

For import expo sure, the objec tive is to iso late sup ply-driven changes in exports 
from China and Eastern Europe. The instru ment is thus the direct and indi rect exports 
of China and Eastern Europe to the other countries, nor mal ized by the indus try wage 
bill in the base period.7 Therefore, the under ly ing iden ti fi ca tion assump tion requires that 
demand shocks in the other devel oped countries are largely uncor re lated with demand 
shocks in Germany: the β1 coef fi cient would rely on var i a tion in the sup ply-side com po-
nent of exports from the East. For expo sure, we aim to net out the Ger man sup ply part 
from the total var i a tion in Ger man exports to the East. Exports from the other devel oped 
countries to China and Eastern Europe are thus a valid instru ment under the assump tion 
that sup ply influ ences in those ori gin countries are orthog o nal to the Ger man sup ply.

The IV strat egy hinges on the assump tion that the var i a tion in trade with Eastern 
Europe and China picked up by the instru ment is uncor re lated with Ger man demand 
and sup ply shocks. Productivity changes in China and Eastern Europe are the main 
can di dates to explain the instru ment’s validity. Autor et al. (2016) explained that 
the rise of China in the world econ omy resulted from pro duc tiv ity increases (e.g., 
related to inter nal reforms and migra tion) and lower trade costs (China’s WTO entry). 
Similarly, Dauth et al. (2014) argued that the sud den, unex pected fall of the Iron  
Curtain exposed Germany to the trans for ma tion of for mer social ist countries in  
Eastern Europe into mar ket econ o mies. The trans for ma tion of the for mer social ist bloc 
trig gered sub stan tial pro duc tiv ity gains in those econ o mies (Burda and  Severgnini 
2009). These countries also faced lower trade costs starting from the mid-1990s, fol-
low ing their 1995 entry into the WTO. Therefore, increas ing Ger man export and 
import vol umes with Eastern Europe stemmed largely from the strongly ris ing pro-
duc tiv ity and acces si bil ity of those trad ing part ners rather than from changes in the 
Ger man econ omy.

Following Dauth et al. (2014), we cap ture these pro duc tiv ity and trade cost shocks 
by includ ing the trade between Eastern Euro pean countries and devel oped countries 
with an income level sim i lar to Germany’s, but we exclude all  direct neigh bors and 
mem bers of the Euro pean Monetary Union. Thus, we exclude countries that likely 
expe ri enced shocks sim i lar to Germany’s (e.g., France, Austria), which would chal-
lenge our iden ti fi ca tion strat egy. Our final instru ment group con sists of Australia, 
Canada, Japan, New Zealand, Norway, Singapore, Sweden, and the United Kingdom. 
We show that the trade flows of those countries with the East rep re sent a rel e vant 
instru ment for Ger man trade expo sure, with the first-stage F sta tis tic for all  our esti-
ma tes being well above the con ven tional lev els.

Data

We employ data from two main sources: the Ger man Socio-Economic Panel and the 
United Nations Commodity Trade Statistics Database (Comtrade).

7 In com put ing indi rect trade flows, we always use the national input–out put matrix for Germany.
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SOEP Data

The SOEP is a rep re sen ta tive lon gi tu di nal data set sur vey ing house holds and 
 indi vid u als in Germany since 1984. The data set con tains sev eral sub sam ples and 
is constructed to ensure the rep re sen ta tive ness of the entire pop u la tion in Germany. 
For a detailed descrip tion of the sur vey, see Wagner et al. (2007) and Goebel et al. 
(2019). A unique fea ture of this data source lies in its wide range of indi vid ual- and 
house hold-level infor ma tion.

Of par tic u lar impor tance for our study is that the SOEP data con tain infor ma tion 
on house hold struc ture, mar i tal sta tus, and fer til ity his to ries. We use this infor ma tion 
to cre ate our main demo graphic out comes of inter est: a dummy var i able for hav ing 
a child in a given year and indi ca tors for the indi vid ual’s mar i tal sta tus (mar ried, 
divorced, or cohabiting) at time t. Furthermore, our data set con tains infor ma tion on 
indi vid u als’ labor mar ket out comes, per mit ting us to inves ti gate the poten tial mech-
a nisms through which trade expo sure affects fer til ity and mar i tal behav ior. We use 
four main labor mar ket indi ca tors: annual labor earn ings, hours worked, employ ment, 
and labor force par tic i pa tion. The first two indi ca tors are mea sured in the year before 
the sur vey, whereas the lat ter two are mea sured at the time of the sur vey.8 The SOEP 
pro vi des infor ma tion on the indus try in which the worker is employed based on the 
NACE two-digit clas si fi ca tion. Our sam ple con tains data for 56 indus tries. For each 
indi vid ual, we con sider the first indus try of employ ment observed in the SOEP data 
and keep it fixed over time.

To con struct our work ing sam ple, we con sider the sur vey years 1991–2018, after 
Germany’s reunification and up to the lat est avail  able year of data. We keep only 
indi vid u als aged 20–44 when the out comes were mea sured because this is the age 
inter val most rel e vant to women’s fer til ity. Given our focus on labor mar ket chan-
nels and fol low ing Huber and Winkler (2019), we apply addi tional data restric tions. 
We drop indi vid u als who were self-employed, retired, civil ser vants, or stu dents at 
the time of the sur vey. Finally, as men tioned ear lier, we restrict the sam ple to indi-
vid u als who entered the SOEP and had nonmissing infor ma tion on their occu pa tion 
before 2000.

After these restric tions, we obtain a final lon gi tu di nal sam ple of approx i ma tely 
55,000 per son-year obser va tions with nonmissing occu pa tion infor ma tion resulting 
from roughly 6,500 indi vid u als; the sam ple size varies depending on the out come 
var i able used in the regres sion model.9 Table A.1 dis plays the descrip tive sta tis tics for 
the main var i ables used in the regres sions (this table and all  other tables and fig ures 
des ig nated with an “A” are avail  able in the online appen dix). Approximately 4% of 
indi vid u als report a birth in a given year (5% with a mar i tal birth and 2% with a non-
mar i tal birth). The per cent ages mar ried, divorced, and cohabiting are approx i ma tely 
62%, 6%, and 22%, respec tively. Roughly 25% of indi vid u als have a col lege degree, 

8 We con sider employ ment sta tus rather than tran si tions to and from employ ment (e.g., iden ti fy ing tran-
si tions into employ ment through an indi ca tor for the first year of an employ ment spell) to iden tify how 
expo sure to trade might also affect the per sis tency of employ ment.
9 The sam ple is larger when we ana lyze employ ment tran si tions (approx i ma tely 70,000 obser va tions 
resulting from 7,000 indi vid u als) because we include indi vid u als with miss ing infor ma tion on their cur rent 
occu pa tion.
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which identifies the high-skilled work ers in our het ero ge ne ity anal y sis by edu ca tion. 
On aver age, work ers report a wage of approx i ma tely 23,000 euros in a given year and 
work close to 38 hours per week.

Trade and Other Data

Data on inter na tional trade flows are drawn from the Comtrade data base and cover 
the 1990–2018 period. These data include detailed infor ma tion on com mod ity trade 
from more than 170 countries. Using the cor re spon dence between the Standard Inter-
national Trade Classification (revi sion 3) prod uct codes and NACE codes pro vided 
by the United Nations Statistics Division, we har mo nize indus try and prod uct clas si-
fi ca tion to match these data with the NACE two-digit indus try infor ma tion avail  able 
in the SOEP data. We con vert trade flows for nonservice indus tries to cur rent euros 
and com bine them with the Ger man input–out put table for 1995 to com pute indi rect 
trade flows for each indus try (discussed in detail later).10

Consistent with the lit er a ture on the labor mar ket con se quences of trade in 
 Germany (e.g., Dauth et al. 2014, 2017), we con sider two sets of trad ing part ners: 
Eastern Europe and China. Figure 1 plots the evo lu tion of total Ger man exports to 
and imports from these two groups of countries over the entire period under inves ti-
ga tion. Two impor tant facts emerge. First, Germany’s trade with these part ners has 
increased sub stan tially starting from the early 2000s. To min i mize the risk of trade 
driv ing selec tion into indus try, we thus con sider only indi vid u als who entered the 
sam ple before 2000 and keep their indus try of employ ment in the first year fixed 
over time. Second, imports and exports with Eastern Europe have been con sis tently 
more impor tant than those with China. As Dauth et al. (2014) dem on strated, this 
dif fer ence in quan ti ta tive impor tance is also reflected in its labor mar ket effects: 
trade with Eastern Europe has had a more robust impact than trade with China. We 
thus focus on imports to and exports from Eastern Europe in our base line regres sion 
anal y sis and briefly dis cuss the less impor tant effects of trade with China. In the 
export and import var i ables used in Eq. (1), indus try-level trade flows are nor mal-
ized by the indus try wage bill in the base period (i.e., the first year the indi vid ual 
enters the sam ple). Data on the total com pen sa tion of employ ees by indus try are 
sourced from Eurostat.11,12

10 We source the national input–out put table for Germany from the World Input-Output Table data base 
(https:  /  /www  .rug  .nl  /ggdc  /valuechain  /wiod  /  ?lang=en). We use the ear li est avail  able year of data, which is 
1995.
11 The indus try clas si fi ca tion used in the wage bill data is in NACE revi sion 2. We con vert it to NACE revi-
sion 1 (the clas si fi ca tion used in SOEP and in Comtrade) and allo cate NACE revi sion 2 indus tries that span 
mul ti ple NACE revi sion 1 indus tries using trade shares. The data on total com pen sa tion of employ ees by 
indus try are avail  able starting from 1995. We thus give the wage bill of that year to the first-year indus try 
of indi vid u als who entered before 1995.
12 To make sure that our results are not influ enced by out li ers, we drop the top 1% of the trade regres sors. 
These are implau si bly large val ues that occur mainly in the last year of the sam ple (i.e., 2018). Adding 
these out li ers scales down the point esti ma tes with out alter ing their sta tis ti cal sig nifi  cance and the asso ci-
ated mag ni tudes.
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To iden tify the most dynamic indus tries in terms of trade pat terns, Figures A.1 
and A.2 dis play, respec tively, the aver age yearly per cent age change in the import and 
export var i ables (IM and EX in Eq. (1), which are nor mal ized by the wage bill) with 
Eastern Europe. This yearly var i a tion within indus tries closely relates to the var i a tion 
that we exploit to iden tify our esti ma tes of inter est in Eq. (1). Two main obser va tions 
are worth not ing. First, trade between Germany and Eastern Europe increased in all  
indus tries dur ing the study period, with some var i a tion in the speed of the yearly 
increases across indus tries. Second, manufactur ing indus tries are among the most 
exposed to imports and exports. The cor re la tion between the export and import var-
i ables is strong, at .57 (Spearman rank cor re la tion coef fi cient), suggesting that the 
effects of the two var i ables can be dis tin guished empir i cally but that it is also impor-
tant to con sider the over all impact of expo sure to imports and exports.

Results

Effects of Trade Exposure on Labor Market Behavior

We first reexamine the impact of trade expo sure on the labor mar ket out comes of 
Ger man work ers in our sam ple period (1991–2018). Huber and Winkler (2019) 
performed a sim i lar anal y sis for the years 1993–2008. As described ear lier, in each 
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Fig. 1 Trade between Germany and Eastern Europe (EE) and China (CHN). Trade values are in billions of 
current euros. The trade variables equal the sum of the direct and indirect (through input–output linkages) 
components.
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regres sion, we include a set of indi vid ual-level con trols, worker fixed effects, fed eral 
state × year fixed effects, one-digit indus try fixed effects, and occu pa tion × year fixed 
effects.

Table 1 reports the two-stage least-squares (2SLS) esti ma tes of the effects of trade 
expo sure on wages (in logs), hours worked (in logs), and employ ment for the full 

Table 1 Effects of trade expo sure on labor mar ket out comes, by edu ca tion and gen der: 2SLS esti ma tes

Pooled Low-Educated High-Educated Males Females

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

A. Income
  Import expo sure (Eastern 

Europe) −0.352* −0.336* −0.079 −0.436** 0.087
(0.137) (0.161) (0.183) (0.116) (0.356)

  Export expo sure (Eastern 
Europe) 0.286** 0.293* 0.063 0.335** −0.015

(0.092) (0.111) (0.131) (0.082) (0.219)
 Number of obser va tions 52,180 39,185 12,784 28,525 23,634
 Mean of depen dent var i able 23,075 20,456 31,190 27,778 17,398
 SD of depen dent var i able 14,701 11,694 19,288 15,610 11,129
 First-stage F sta tis tic, import 89.33 92.10 27.46 110.90 25.78
 First-stage F sta tis tic, export 79.24 66.87 31.47 76.95 56.93
B. Hours Worked
  Import expo sure (Eastern 

Europe) −0.255* −0.178 −0.201 −0.297** 0.001
(0.116) (0.141) (0.175) (0.100) (0.299)

  Export expo sure (Eastern 
Europe) 0.191* 0.154† 0.128 0.235** 0.007

(0.075) (0.091) (0.128) (0.072) (0.174)
 Number of obser va tions 54,080 40,622 13,255 29,166 24,894
 Mean of depen dent var i able 38.13 37.37 40.50 42.56 32.93
 SD of depen dent var i able 12.88 12.69 13.08 10.66 13.30
 First-stage F sta tis tic, import 96.30 97.70 29.08 112.30 32.04
 First-stage F sta tis tic, export 78.66 68.30 32.88 77.94 59.98
C. Employment
  Import expo sure (Eastern 

Europe) −0.285** −0.385** −0.045 −0.226* −0.206
(0.094) (0.105) (0.155) (0.108) (0.208)

  Export expo sure (Eastern 
Europe) 0.171* 0.234** −0.006 0.151† 0.093

(0.071) (0.080) (0.108) (0.085) (0.136)
 Number of obser va tions 70,893 54,981 15,713 34,667 36,211
 Mean of depen dent var i able 0.740 0.710 0.846 0.834 0.649
 SD of depen dent var i able 0.439 0.454 0.361 0.372 0.477
 First-stage F sta tis tic, import 52.71 54.69 34.00 99.20 17.28
 First-stage F sta tis tic, export 70.58 60.89 34.68 76.53 53.34

Notes: Standard errors, shown in paren the ses, are clus tered at the indus try level. All mod els include indi-
vid ual, year × fed eral state, year × occu pa tion, and one-digit indus try fixed effects. Further con trols include 
age and its qua dratic term, indi ca tors for edu ca tion, and house hold size.
†p < .10; *p < .05; **p < .01
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sam ple and by edu ca tion group and gen der. In light of the pre vi ous evi dence, we 
expect low-skilled work ers to be more affected by trade expo sure.13

We find that increased expo sure to import com pe ti tion from Eastern Europe has 
a sig nifi  cant neg a tive effect on wages, hours worked, and the prob a bil ity of being 
employed. We find the oppo site effect for greater export oppor tu ni ties: higher income, 
more hours worked, and a higher like li hood of being employed.

We use our point esti ma tes—semi-elas tic i ties in the regres sions with log wages 
and log hours worked as out come var i ables—to sim u late the aver age change in wages 
and hours worked that would arise if indi vid u als were exposed to the mean var i a tion 
in the trade expo sure var i ables between 1991 and 2018.14 The esti ma tes using the 
pooled sam ple in col umn 1 of panel A imply that ris ing import expo sure from Eastern 
Europe decreases wages by 5%, whereas ris ing export expo sure increases wages by 
5.5%. These find ings are con sis tent with results found by Huber and Winkler (2019) 
for a dif fer ent demo graphic group (e.g., they included indi vid u als up to age 65) and 
period (1993–2008).

The effects on hours worked are reported in panel B. For the pooled sam ple (col-
umn 1), the aver age expo sure to imports leads to a 3.5% reduc tion in work ing hours. 
This reduc tion is off set by the per cent age increase predicted by the aver age rise in 
expo sure to exports.

We also find that trade with Eastern Europe has sig nifi  cant labor mar ket effects 
on the exten sive mar gin: expo sure to more import com pe ti tion from Eastern 
Europe reduces the like li hood of being employed in a given year by 4 per cent-
age points (see col umn 1, panel C). This neg a tive effect is par tially off set by the 
pos i tive effect of greater export oppor tu ni ties (3.3 per cent age points). These find-
ings that trade expo sure affects pri mar ily the income and job sta bil ity of Ger man 
work ers accord well with the evi dence on the wage pre mium by exporting firms 
(Egger et al. 2013) and on job sta bi liz ing effect of expo sure to trade in Germany 
(Dauth et al. 2014). Table A.2 dis plays evi dence that import expo sure leads to a 
decline in labor force par tic i pa tion, whereas the effect of export expo sure is less 
pre cisely esti mated.

As shown in col umn 2 of panel A of Table 1, the trade-induced impacts are most 
vis i ble for low-edu cated work ers (i.e., those with out a col lege degree). By con trast, 
the impacts for high-skilled work ers are smaller and sta tis ti cally indis tin guish able 
from zero (see col umn 3). The effect on hours worked (i.e., the inten sive mar gin) 
is less pre cisely esti mated when results are reported by edu ca tion (see col umns 2 
and 3): the effect on employ ment rates is slightly more impor tant among low-skilled 
work ers than for the full sam ple.

In col umns 4 and 5 of Table 1, we explore the het ero ge ne ity of trade expo sure by 
gen der; see Table A.3 for the break down by edu ca tion and gen der, and see Tables A.5 
and A.6 for the cor re spond ing ordi nary least-squares (OLS) coef fi cients. Overall, we 

13 The first-stage F sta tis tics reported at the bot tom of each panel of Table 1 show that our instru ments are 
well above the con ven tional thresh olds for strong instru ments.
14 We take the aver age of sim u lated changes across indi vid u als through out the study period. The aver age 
change in our mea sures of import and export expo sure with Eastern Europe are 0.139 and 0.193, respec-
tively. We then inter pret our esti ma tes con sid er ing the impact of the aver age changes in import and export 
expo sure observed through out the period stud ied.
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find that men expe ri ence the larg est effects on income, hours worked, and employ-
ment; they drive the neg a tive effects obtained in the full sam ple. Among men, ris ing 
import com pe ti tion leads, on aver age, to a 6% decline in wages. These losses are fully 
com pen sated by the gains from ris ing export oppor tu ni ties.

As an addi tional mar gin of adjust ment in the labor mar ket, we report the effects 
of our trade var i ables on the like li hood of work ing part-time (Table A.7). We find 
that expo sure to imports leads to a reduc tion in part-time work, whereas exports, if 
any thing, increase it. Our results on labor mar ket out comes are largely driven by full-
time work ers (see col umns 1 and 2, Table A.8).

We focus on trade flows with Eastern Europe because pre vi ous research docu-
mented that expo sure to trade with Eastern Europe had a sig nifi  cantly larger effect on 
the Ger man labor mar ket than that with China (Dauth et al. 2014, 2017). The main 
results ana lyz ing the effects of open ing trade with China (Tables A.9 and A.10) tend 
in the same direc tion. However, the implied effects are smaller and are not pre cisely 
esti mated com pared with those for trade with Eastern Europe.

In sum, these results con firm evi dence presented by Dauth et al. (2014) and Huber 
and Winkler (2019), who showed that in Germany, both import and export expo sures 
mat ter in assessing the labor mar ket effects of trade with Eastern Europe. Consistent 
with the lit er a ture, we also show that the ben e fi cial effects of export expo sure on 
income are slightly larger than the neg a tive effects of import com pe ti tion. The net 
impact on employ ment and work hours, how ever, is close to null. All the labor mar ket 
effects are con cen trated among low-skill work ers and men.

Effects on Fertility and Marital Behavior

Table 2 dis plays the 2SLS esti ma tes of the effects of trade expo sure on fer til ity out-
comes by edu ca tion group and gen der; Table A.11 dis plays the cor re spond ing OLS 
esti ma tes. Consistent with our results for labor mar ket out comes, we find het ero ge-
neous impacts between expo sure to trade with Eastern Europe.

Increased import com pe ti tion reduces fer til ity, whereas expo sure to greater export 
oppor tu ni ties increases fer til ity, although the lat ter effect is less pre cisely esti mated 
and is sig nifi  cant only for low-skilled work ers. The esti ma tes in col umn 1 of Table 2 
imply that the aver age expo sure to imports through out the 1991–2018 period reduces 
the prob a bil ity of a birth by 1.6 per cent age points—a 0.06-per cent age-point reduc-
tion per year. The rise in exports to Eastern Europe implies a 1.1-per cent age-point 
increase in the prob a bil ity of a birth—an increase of 0.04 per cent age points per year. 
These effects are larger among low-edu cated indi vid u als (col umn 2) and men (col-
umn 4); they are smaller and less pre cisely esti mated among high-edu cated indi vid u-
als (col umn 3) and women (col umn 5).15,16

15 Table A.12 decom poses the results by gen der and edu ca tion. Because of our sam ple restric tions, the 
dou ble split by edu ca tion and gen der pro duces fairly small sam ples for high-edu cated indi vid u als. The 
point esti ma tes in the cor re spond ing sub groups are high (in abso lute value) but very impre cisely esti mated. 
Thus, these results must be interpreted with cau tion.
16 Our empir i cal anal y sis takes the worker as the unit of obser va tion. Huber and Winkler (2019) adopted 
a house hold approach and found that trade shock led to sig nifi  cant risk-shar ing effects, reduc ing the  
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worker-level impact of trade shocks on earn ings inequal ity. Our con cep tual frame work sug gests that 
changes in labor mar ket oppor tu ni ties and income might affect fam ily choices irrespective of the indi vid-
ual’s posi tion in the income dis tri bu tion. Empirically, our results indi cate that indi vid u als’ labor mar ket 
out comes respond sig nifi  cantly to trade shocks even with any risk-shar ing intrahousehold adjust ment oper-
at ing in the back ground.

Table 2 Effects of trade expo sure on fer til ity, by edu ca tion and gen der: 2SLS esti ma tes

Pooled Low-Educated High-Educated Males Females

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

A. Overall Fertility
  Import expo sure (Eastern 

Europe) −0.120* −0.128* −0.110 −0.125* −0.078
(0.046) (0.055) (0.137) (0.051) (0.081)

  Export expo sure (Eastern 
Europe) 0.061† 0.070† 0.032 0.057 0.043

(0.033) (0.041) (0.089) (0.038) (0.055)
 Number of obser va tions 51,664 38,609 12,868 26,181 25,463
 Mean of depen dent var i able 0.042 0.040 0.049 0.054 0.031
 SD of depen dent var i able 0.202 0.197 0.216 0.225 0.173
 First-stage F sta tis tic, import 95.19 96.19 29.11 116.00 32.09
 First-stage F sta tis tic, export 81.93 70.64 33.44 82.73 61.00
B. Marital Fertility
  Import expo sure (Eastern 

Europe) −0.123† −0.124† −0.126 −0.151* −0.065
(0.064) (0.065) (0.139) (0.072) (0.085)

  Export expo sure (Eastern 
Europe) 0.079† 0.086† 0.053 0.096† 0.038

(0.046) (0.050) (0.095) (0.055) (0.058)
 Number of obser va tions 35,597 25,982 9,521 17,789 17,766
 Mean of depen dent var i able 0.051 0.049 0.057 0.069 0.034
 SD of depen dent var i able 0.220 0.216 0.231 0.252 0.181
 First-stage F sta tis tic, import 120.20 129.90 22.46 96.24 71.76
 First-stage F sta tis tic, export 89.78 97.50 22.84 69.10 177.40
C. Nonmarital Fertility
  Import expo sure (Eastern 

Europe) −0.021 −0.060 0.011 −0.013 0.069
(0.067) (0.063) (0.208) (0.088) (0.143)

  Export expo sure (Eastern 
Europe) 0.003 0.018 0.011 −0.014 −0.057

(0.048) (0.047) (0.120) (0.061) (0.096)
 Number of obser va tions 15,634 12,267 3,150 8,157 7,410
 Mean of depen dent var i able 0.022 0.021 0.025 0.022 0.022
 SD of depen dent var i able 0.145 0.142 0.155 0.145 0.146
 First-stage F sta tis tic, import 26.07 22.41 14.78 54.19 8.99
 First-stage F sta tis tic, export 29.21 21.53 22.61 65.25 9.60

Notes: Standard errors, shown in paren the ses, are clus tered at the indus try level. All mod els include indi-
vid ual, year × fed eral state, year × occu pa tion, and one-digit indus try fixed effects. Further con trols include 
age and its qua dratic term, indi ca tors for edu ca tion, and house hold size.
†p < .10; *p < .05
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The neg a tive effects of import expo sure and the pos i tive impacts of export expo-
sure are driven by the effect on mar i tal fer til ity (panel B). However, we find no 
evi dence of sig nifi  cant effects of import or export expo sure on non mar i tal fer til ity 
(panel C), a result con sis tent with Autor et al.’s (2019) find ings for the United States. 
Our results are also in line with Becker’s model and evi dence from pre vi ous stud ies 
ana lyz ing the effects of income shocks on fer til ity (Black et al. 2013; Dettling and 
 Kearney 2014; Lindo 2010; Lovenheim and Mumford 2013).

As shown in Table 3, these results are driven by the effects on the like li hood of 
hav ing any child (i.e., exten sive mar gin). Column 1 pres ents the esti ma tes on the 
pooled sam ple (the same sam ple shown in col umn 1, panel A of Table 1). The effect 
is sub stan tially unchanged when we restrict the anal y sis to the event of hav ing a first 
child (col umn 2, Table 3).17 We find no sig nifi  cant effect when we restrict the sam ple 
to those with at least one child and con sider the like li hood of hav ing more than one 
child (i.e., inten sive mar gin; col umn 3). The aver age increase in expo sure to exports 
leads to a 1.1-per cent age-point increase in the prob a bil ity of hav ing the first child. 
Table A.13 reports the anal y sis by gen der. The esti ma tes are more pre cisely esti mated 
for men than for women, but they do not dif fer sig nifi  cantly across the sub sam ples. 
Table A.8 shows that, con sis tent with our find ings for labor mar ket out comes, our 
main results on fer til ity are driven by full-time work ers (see col umns 3–5).

Table 4 shows that our results hold when we focus on com pleted fer til ity by restrict-
ing the sam ple to indi vid u als born before 1974, who were at least age 45 before the 
end of our study period.18 We exam ine the effect of trade expo sure on  indi vid ual-level 
com pleted fer til ity (the num ber of chil dren in the last year an indi vid ual was observed 

17 We restrict the sam ple to indi vid u als reporting their first child or who reported hav ing had no chil dren 
in the year of the inter view.
18 In our sam ple, 95% of fathers had a child before age 44, and 95% of moth ers had a child before age 42.

Table 3 Effects of trade expo sure on first child vs. higher order chil dren: 2SLS esti ma tes

Pooled First Child Second+ Child

(1) (2) (3)

Import Expo sure (Eastern Europe) −0.120* −0.107* 0.024
(0.046) (0.050) (0.086)

Export Expo sure (Eastern Europe) 0.061† 0.061† −0.065
(0.033) (0.035) (0.058)

Number of Obser va tions 51,664 31,708 19,667
Mean of Depen dent Var i able 0.042 0.033 0.055
SD of Depen dent Var i able 0.202 0.177 0.228
First-Stage F Statistic, Import 95.19 57.06 80.80
First-Stage F Statistic, Export 81.93 59.45 94.88

Notes: Standard errors, shown in paren the ses, are clus tered at the indus try level. All mod els include indi-
vid ual, year × fed eral state, year × occu pa tion, and one-digit indus try fixed effects. Further con trols include 
age and its qua dratic term, indi ca tors for edu ca tion, and house hold size.
†p < .10; *p < .05
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in the panel), keep ing the trade var i ables at the first year an indi vid ual was observed in 
the sam ple. The aver age increase in expo sure to imports through out the study period 
reduces com pleted fer til ity by 8% among work ers, whereas expo sure to exports leads 
to a 12% increase in com pleted fer til ity. These find ings sug gest a net per cent age 
increase in over all com pleted fer til ity due to trade expo sure. Consistent with the ear-
lier ana ly ses, the results on com pleted fer til ity are driven by men (col umns 2 and 
3, Table 4). Using the aver age expo sure to imports and exports for each indi vid ual 
through out the study period (instead of expo sure in the first year an indi vid ual entered 
the sam ple) yields sim i lar results (Table A.14).

Exposure to trade with Eastern Europe did not sig nifi  cantly affect mar i tal behav-
ior (Table 5), except for a neg a tive and mar gin ally sig nifi  cant effect on divorce. The 
result for divorce is driven by women and is con sis tent with the notion that mar riage’s 
risk-shar ing ben e fits are coun ter cy cli cal (e.g., Shore 2010). We find that import expo-
sure leads to a 6% reduc tion in cohab i ta tion, whereas export expo sure leads to an 
increase of approx i ma tely 11%. These results, although impre cisely esti mated, are in 
line with recent find ings high light ing the role of social norms and con text in shap ing 
fam ily for ma tion (see Adler 1997; Kearney and Wilson 2018). See Table A.16 for 
the cor re spond ing OLS esti ma tes and Table A.17 for the break down by gen der and 
edu ca tion.

In sum, the evi dence sug gests that greater expo sure to imports wors ens labor mar-
ket out comes and reduces the like li hood of hav ing chil dren. By con trast, expo sure 
to greater export oppor tu ni ties enhances labor mar ket pros pects and increases fer til-
ity. Consistent with our find ings for labor mar ket out comes, we find no evi dence of 
sig nifi  cant effects of expo sure to trade with China on fer til ity and mar i tal behav ior 
(Tables A.18 and A.19). This evi dence is con sis tent with income effects on fer til ity 
choices: the deci sion to have chil dren cor re lates with the direc tion of trade-induced 
income changes.

Table 4 Effects of trade expo sure on com pleted fer til ity (num ber of chil dren): 2SLS esti ma tes

Pooled Males Females

(1) (2) (3)

Import Expo sure (Eastern Europe) −0.471* −0.486† −0.295
(0.223) (0.281) (0.282)

Export Expo sure (Eastern Europe) 0.614** 0.539* 0.320
(0.172) (0.218) (0.217)

Number of Obser va tions 10,482 4,950 5,532
Mean of Depen dent Var i able 0.823 1.006 0.660
SD of Depen dent Var i able 1.033 1.151 0.884
First-Stage F Statistic, Import 337.40 292.20 75.40
First-Stage F Statistic, Export 445.80 348.50 119.70

Notes: Robust stan dard errors are shown in paren the ses. The sam ple is restricted to indi vid u als born before 
1974. All mod els include age and its qua dratic term, indi ca tors for edu ca tion, and state fixed effects.
†p < .10; *p < .05; **p < .01
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Robustness Checks and Heterogeneity Analyses

We con duct sev eral sen si tiv ity checks and het ero ge ne ity ana ly ses. Table A.15 pres-
ents the esti ma tes of the effects of imports and exports expo sure on labor mar ket 
out comes and fer til ity, leverag ing the local var i a tion in trade expo sure at the level 
of regional pol icy regions (Raumordungsregionen [ROR]) in 1996. This alter na tive 

Table 5 Effects of trade expo sure on mar i tal behav ior, by edu ca tion and gen der: 2SLS esti ma tes

Pooled Low-Educated High-Educated Males Females

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

A. Marriage
 Import expo sure (Eastern 

Europe) −0.019 0.053 −0.223 −0.020 0.178
(0.071) (0.095) (0.148) (0.071) (0.138)

 Export expo sure (Eastern 
Europe) −0.010 −0.026 0.064 −0.028 −0.114

(0.054) (0.071) (0.107) (0.056) (0.095)
 Number of obser va tions 51,941 38,473 13,265 27,713 24,208
 Mean of depen dent var i able 0.619 0.595 0.692 0.620 0.618
 SD of depen dent var i able 0.486 0.491 0.462 0.485 0.486
 First-stage F sta tis tic, import 90.51 92.68 30.22 132.30 31.33
 First-stage F sta tis tic, export 85.08 73.60 33.81 85.28 65.31
B. Divorce
 Import expo sure (Eastern 

Europe) −0.108† −0.113 −0.091 −0.069 −0.227†

(0.062) (0.079) (0.098) (0.055) (0.130)
 Export expo sure (Eastern 

Europe) 0.065 0.060 0.067 0.053 0.115
(0.047) (0.060) (0.059) (0.042) (0.094)

 Number of obser va tions 54,965 41,382 13,371 29,543 25,402
 Mean of depen dent var i able 0.058 0.062 0.045 0.043 0.074
 SD of depen dent var i able 0.233 0.240 0.208 0.203 0.262
 First-stage F sta tis tic, import 98.08 99.02 29.58 112.90 32.67
 First-stage F sta tis tic, export 79.80 69.10 33.48 78.63 60.97
C. Cohabitation
 Import expo sure (Eastern 

Europe) −0.101 −0.104 0.049 −0.106 −0.228
(0.121) (0.123) (0.204) (0.138) (0.197)

 Export expo sure (Eastern 
Europe) 0.130 0.110 0.092 0.147 0.202

(0.097) (0.097) (0.142) (0.125) (0.132)
 Number of obser va tions 54,904 41,320 13,371 29,487 25,397
 Mean of depen dent var i able 0.222 0.226 0.207 0.202 0.245
 SD of depen dent var i able 0.416 0.418 0.405 0.402 0.430
 First-stage F sta tis tic, import 97.61 98.94 29.76 115.10 32.13
 First-stage F sta tis tic, export 79.88 69.23 33.70 78.90 61.16

Note: Standard errors, shown in paren the ses, are clus tered at the indus try level. All mod els include indi-
vid ual, year × fed eral state, year × occu pa tion, and one-digit indus try fixed effects. Further con trols include 
age and its qua dratic term, indi ca tors for edu ca tion, and house hold size.
†p < .10
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empir i cal strat egy fol lows the com mut ing-zone approach of Autor et al. (2013). The 
trade val ues vary ing by indus try and year are allo cated to regions according to the 
dis tri bu tion of employ ment across regions and indus try in 1996.19 Employment data 
are drawn from Federal Employment Agency Statistics (Bundesagentur für Arbeit 
Statistik). Because 1996 is the first year for which these data are avail  able at a finer 
geo graph i cal level than the fed eral state, we can not use ear lier years as a base to con-
struct our regional-level trade expo sure var i ables. Following Autor et al. (2013) and 
Dauth et al. (2014), we use other countries’ import and export flows as an instru ment 
for local import and export expo sure, respec tively, in Germany.20

Results con firm the neg a tive effects of imports on labor mar ket out comes and fer-
til ity (col umns 1–5, Table A.15). The implied mag ni tudes are larger than those in our 
base line spec i fi ca tion, suggesting that local gen eral equi lib rium effects (i.e., out side 
the indi vid ual’s indus try of ini tial employ ment) exac er bate the direct effects. In par tic-
u lar, the aver age change in expo sure to imports through out the period leads to a 13.8% 
reduc tion in wages and a 3.4-per cent age-point decline (4% rel a tive to the sam ple mean) 
in the like li hood of being employed. The aver age expo sure to exports yields a 10.5% 
increase in income and a 3.8-per cent age-point increase in the employ ment prob a bil ity.21 
Examining fer til ity, we find that the aver age expo sure to imports from Eastern Europe 
through out the period leads to a 3.2-per cent age-point decrease in fer til ity (0.13 per cent-
age points per year), whereas the aver age expo sure to exports increases fer til ity by 2.6 
per cent age points (0.10 per cent age points per year). We also con firm the lack of sig nif-
i cant effects of trade on mar i tal out comes (col umns 6–9, Table A.15).

A poten tial con cern is that our find ings may be con founded by the effects of the 
Great Recession.22 To dis pel this con cern, we repeat our main ana ly ses while exclud-
ing the 2008–2018 period (Tables A.20–A.23). The esti mated coef fi cients on the 
trade var i ables remain fairly sta ble rel a tive to the bench mark spec i fi ca tion.

We also report results on fer til ity behav ior obtained using alter na tive age-groups: 
17–44 (Table A.24), 20–40 (Table A.25), and 20–50 (Table A.26). Overall, the results 
are very sim i lar to those obtained using our base line sam ple of indi vid u als aged 20–44  
(see Table 2). In our bench mark spec i fi ca tion, we use one-year lagged val ues of the 
expo sure to imports and exports to pre dict the effect of expo sure on labor mar ket out-
comes and fam ily behav ior. Table A.27 shows results for a lon ger lag struc ture.23 The 
point esti ma tes of the effect of imports on labor mar ket out comes are sim i lar over all. 

19 Our mea sure of import expo sure is cal cu lated as fol lows:

 ∑λj, r, 1996 × IMPGER, jt , (2)

where λ is the ROR’s (r) share of work ers in indus try j in 1996, and IMPGER,jt is the national-level imports 
in indus try j in year t. Similarly, our mea sure of export expo sure is

 
∑λj, r,1996 × EXPGER, jt . (3)

20 Germany has 96 regional pol icy regions, as defined by the Federal Office for Building and Regional 
Planning based on their eco nomic interlinkages. For detailed infor ma tion on SOEP regional data, see 
Knies and Spiess (2007).
21 The aver age changes in our mea sures of regional import and export expo sure from Eastern Europe are 
2.9 and 3.2, respec tively.
22 In con trast to other Euro pean countries, Germany recorded a very mild reces sion as mea sured by unem-
ploy ment and GDP changes.
23 The inclu sion of addi tional lags fur ther restricts our sam ple size.
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The effect of imports on fer til ity, if any thing, increases in abso lute value. In con trast, 
the effect of exports on labor mar ket out comes is smaller and less pre cisely esti mated, 
while the point esti ma tes of the effect of exports on fer til ity are sim i lar.

Table A.28 dis plays the het ero ge ne ity of the results using an alter na tive defi  ni-
tion of edu ca tion based on the track ing deci sions pupils made at the tran si tion from 
pri mary to sec ond ary school (Krause and Schüller 2014; Zimmermann et al. 2013). 
Highly edu cated indi vid u als are those with higher (aca demic) or inter me di ate sec-
ond ary edu ca tion, and less edu cated indi vid u als are those with lower sec ond ary edu-
ca tion (basic track, or Hauptschulabschluss). Results con firm that rel a tive to highly 
skilled indi vid u als, less skilled indi vid u als are more affected by the labor mar ket 
con se quences of imports from and exports to Eastern Europe, thereby lead ing to a 
larger neg a tive effect (in abso lute value) of imports on fer til ity (col umns 4 and 5, 
pan els A and B). In addi tion, we exam ine het ero ge neous effects by occu pa tional type, 
com par ing blue-col lar and white-col lar work ers. Columns 6 and 7 of pan els A and B  
show that the effects of trade expo sure on labor mar ket out comes and fer til ity are 
con cen trated among indi vid u als in blue-col lar jobs.

Tables A.29–A.32 show the results when we include ROR × year fixed effects 
(instead of the more aggre gated fed eral state × year fixed effects), which account for 
time-spe cific shocks at the ROR level. Reassuringly, the main results are unchanged.

We also experimented with ear lier cut offs for the year of entry to define our work-
ing sam ple. Table A.33 shows the robust ness of our main find ings for income and 
fer til ity when we restrict the sam ple to indi vid u als enter ing the SOEP before 1995 or 
1990. Overall, we find very sim i lar results.

Finally, we con duct a fal si fi ca tion test using lagged data for all  our labor mar ket 
and demo graphic out comes of inter est. We esti mate the impact of trade expo sure on 
out comes lagged by 10 years. Importantly, we find no evi dence of sig nifi  cant effects 
of trade expo sure (Tables A.34–A.37). This pla cebo test lends fur ther sup port to a 
causal inter pre ta tion of the effect of trade on the labor mar ket, fer til ity, and mar i tal 
behav ior.

Conclusion

In this study, we inves ti gated the effects of glob al iza tion on labor mar kets, fer til ity, 
and mar i tal behav ior by exploiting lon gi tu di nal data and within-worker var i a tion in 
expo sure to trade. Previous stud ies have not exam ined the impacts of trade on fer til-
ity and mar i tal behav ior in a low est-low fer til ity, high-income con text. Our focus on 
Germany fills this gap.

To iden tify the effects of trade flows, we fol low the strat egy adopted by Autor 
et al. (2014) and Autor et al. (2019). We first con firm the results of pre vi ous stud ies 
find ing het ero ge neous effects of imports and exports on the Ger man labor mar ket. 
Our main con tri bu tion is explor ing the con se quences of glob al iza tion on fer til ity and 
mar i tal behav ior. We find that expo sures to imports and exports have very dif fer ent 
effects on fam ily choices. Increased expo sure to import com pe ti tion from Eastern 
Europe low ers fer til ity. This effect is at least partly off set by the pos i tive impact of 
expo sure to greater export oppor tu ni ties. The observed import and export effects are 
largely driven by the low-edu cated work ers and men. Further, the fer til ity effect is 
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mostly seen in the prob a bil ity of hav ing any child (exten sive mar gin). Although we 
find evi dence of some fer til ity post pone ment, expo sure to imports neg a tively affects 
com pleted fer til ity—an effect that is again com pen sated by the pos i tive influ ence 
of exports. However, we find no evi dence of sig nifi  cant changes in mar i tal pat terns, 
despite some evi dence that imports led to a decline in divorce among women. These 
find ings are con sis tent with neoclassical fer til ity mod els, which high light the role of 
income effects: work ers who expe ri ence neg a tive labor mar ket out comes because of 
import com pe ti tion reduce fer til ity, whereas work ers who improve their labor mar ket 
stance owing to greater export oppor tu ni ties increase fer til ity. Because Ger man trade 
with Eastern Europe is pri mar ily intraindustry, most work ers are likely to expe ri ence 
both effects to some extent: neg a tive effects from imports and pos i tive effects from 
exports.

Germany’s low natal ity rate has been a major con cern for pol i ti cians for decades. 
The fer til ity behav ior effects of neg a tive labor demand shocks due to, for instance, 
import com pe ti tion are nonnegligible and should not be overlooked. Policies tack ling 
the demo graphic defi  cit by extending paren tal leave or increas ing child allow ances 
may mit i gate the adverse demo graphic impact of labor demand shocks. Our anal y sis 
omits the pos si ble influ ence of domes tic pol i cies on the impact of labor mar ket shifts 
on fam ily choices. Future research might thus inves ti gate the role of fam ily-ori ented 
pol i cies in medi at ing the effects of labor mar ket shocks on demo graphic behav ior and 
life course choices. ■
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